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St.  Croix  River,  Me.,  23;  Lubec  Channel,  Me.,  Moosabec  Bar,  Mo.,  Pleasant  River, 
Me.,  24;  Narragangns  River,  Mo.,  breakwater  from  Mount  Desert  to  Porcupine 
Island,  M(^,25;  Bagadnce  River,  Me.,  26;  Penobscot  River,  Me.,  27;  Belfast  Har- 
bor, Me.,  Camden  Harbor,  Me.,  28;  Rockport  Harbor,  Me.,  Rockland  Harbor,  Me., 
29;  Kennebec  River.  Me.,  30:  Hairaseeket  River;  Me.,  31;  Portland  Harbor,  Me., 
32;  channel  in  Back  (^ovc,  Portland,  Me.,  33;  Saco  River,  Me.,  34;  Kennebunk 
River,  Me.,  York  Harbor,  Me.,  35;  Portsmouth  Harbor,  N.  II.,  Bellamy  River, 
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In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers— 

Newburyport  Harbor,  Mass.,  Merrimac  River,  Mass.,  40;  Po wow  River,  Mass.,  41; 
Ipswich  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Capo  Ann,  Mass.,  42;  Gloucester 
Harbor,  Mass.,  43:  Manchester  Harbor,  Mass.,  Sah-ni  Harbor,  Mass.,  44 j  Lynn  Har- 
bor, Mass.,  45;  Winthrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  46;  AVey mouth 
River,  Mass.,  Hingham  liarbor,  Mass.,  48;  Scituat*  Harbor,  Mass.,  49;  Plymouth 
Harbor,  Mass.,  Welltleet  Harbor,  Mass.,  50;  Provincetown  Harbor,  Mass.,  Chat- 
ham Harbor,  Mass.,  51. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  52;  harbor  of  refuge  at  Nantucket,  Mass., 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  53;  Vineyard  Haven  Harbor, 
Mass.,  Wareham  Harbor,  Mass.,  54;  New  Bedford  Harbor,  Mass.,  55;  Westport 
Harbor,  Mass,  56;  Taunton  River,  Mass.,  57;  Pawtucket  River,  R.  I.,  58;  Provi- 
dence River  and  Narragansett  Bay,  R.  I.,  removal  of  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  59;  Greenwich  liaj',  R.  I.,  cove  and  waterway  near  Coaster 
Harbor  Island,  R.  I.,  60;  Newport  Harbor,  R.  I.,  61;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  62;  harbor  of  refuge  at  Block  Island,  R.  I.,  63;  Pawcatuck  River, 
R.  I.  and  Conn.,  64;  harbor  of  refuge  at  Stonington,  Conn.,  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  65;  examinations  and  sur- 
veys, 66. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Mystic  River,  Conn.,  Thames  River.  Conn.,  67;  Connecticut  River,  Mass.  and  Conn., 
68;  Duck  Island  Harbor,  Conn.,  70;  Clinton  Harbor,  Conn.,  Now  Haven  Harbor, 
Conn.,  71;  breakvrater  at  New  Haven,  Conn.,  72;  Milford  Harbor,  Conn.,  Housa-^ 
tonic  River,  Conn.,  73;  Bridgeport  Harbor,  Conn.,  74 ;  Black  Rock  Harbor,  Conn.," 
Norwalk  Harbor,  Conn.,  75;  Wilsons  Point  Harbor,  Conn.,  Five  Mile  River  Har- 
bor, Conn.,  76:  Stamford  Harbor,  Conn.,  Port  Chester  Harbor,  N.  Y.,  77;  Larch- 
mont  Harbor,  N.  Y.,  78;  Echo  Harbor,  New  Rochelle,  N.  Y.,  East  C'hester  Creek, 
N.  Y.,  79;  Greenport  Harbor,  N.  Y.,  harbor  at  Port  Jcfierson  Inlet,  N.  Y.,  80; 
Huntington  Harbor,  N.  Y.,  81;  Glen  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  82; 
Patchoguo  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  83. 

In  the  char(je  of  Lieut.  Col.  G.  L.  Gilij«:8pie,  Corps  of  EN(iiNEERs — 

Hudson  River,  N.  Y.  84;  harbor  at  Sangertics,  N.  Y.,  86;  harbor  at  Rondout,  N.  Y., 
87;  AVappiuger  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  88;  East  River  and  Hell  Gate, 
N.  Y.,  90;  Newtown  Creek,  N.  Y..  91;  Biitteriiiilk  Channel,  New  York  Harbor, 
92;  (Jowanus  Bay,  N.  Y.,  93;  New  York  Harbor,  N.  Y'.,  95;  Raritan  Bay,  N.  J., 
96;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ex- 
amination and  survey,  97. 
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IX  THE  CHARGE  OF  CaPT.  ThoMAS  L.  CaSEY,  CoRPS  OK  Enc.INEEIIS — 

SuinpawannR  Inlet,  N.  Y.,  Canarsie  Bay,  K.  Y.,  98;  Shoepsliead  Bay,  N.  Y.,  99; 
Arthur  Kill,  N.  Y.  and  N.  J.,  100;  chsi'nuel  hctwofn  Ktateii  Islnnd  and  New  Jer- 
Rev,  101;  Pa88aicRiver,N.  J.,  102;  ElizalM-th  l\*iver,  Is.  J.,  103;  Kahwav  Kivt-r.  X. 
J.;  Karitan  Kiver,  N.  J.,  104;  Sonth  River,  N.  J.,  105;  Keyport  Harbor,  X.  .).,  106; 
Mattawan  Creek,  N.  J.,  107;  Shoal  Harbor  and  (.'omjiton  Creek,  N.  J.,  fcjhrewwLury 
Kiver,  N.  J.,  108;  Manasquan  Kiver,  N.  J.,  109. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Exginkers— 

Delaware  River,  Pa.  andN.  J.,  110;  harbor  between  Philadelphia  Pa.,  Jind  Camden, 
N.  J.,  112:  Scluiylkill  River,  Pa.,  113;  ice  harbor  at  Marcus  Hook,  Pa.,  Ill;  ive, 
harbor  at  head  of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delaware  Bay, 
iit^ar  Lewes.  Del.,  115;  Delaware  Breakwater,  Del.,  116;  Rancoras  River,  N.  J.,  117; 
AUoway  Creek,  N.  J.,  118;  Maurice  liiver,  N.  J.,  removing  sunken  vesRols  or  craft 
obstructing  or  endangering  navigation,  examination,  119. 

Ik  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
XEERS,  U.  S.  Army,  Retired — 

Wilmington  Harbor,  Del.,  120;  ice  harbor  at  New  Castle,  Del.,  Appoquinnimink 
River,  Del.,  Smyrna  River,  Del.,  121;  Mispillion  Creek,  Del.,  122;  Hroadkilu 
Kiver^  Del.,  inland  waterway  from  Chiucoteague  Bay,  Va.,  to  Delaware  Bay  at  or 
near  Lewes,  Del.,  123;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md., 
North  p:ast  River.  Md.,  124;  Elk  River,  Md.,  125;  Fairlee  Creek,  Md.,  Chester 
River,  Md.,  from  ("mmpton  to  Jone«  Lauding,  126;  Clioptaiik  River,  Md.,  Cam- 
bridge Harbor.  Md.,  127;  Wicomico  River,  Md.,  128;  Manokin  River,  Md..  Onan- 
rork  Harbor,  Va.,  129;  harbor  at  Cape  Charles  City,  Vn.,  and  approaches  by 
Chenton  Inlet,  130;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  131. 

ly  the  charge  of  Col.  William  P.  Craigiiill,  Corps  of  Kx(hneers — 
Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  James  River,  Va.,  134. 

Is  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C,  136;  Potomac  River  at  Mount  Vernon,  Va., 
KiS:  Occoquan  Creek,  Va.,  139;  Aqnia  Creek,  Va.,  140^  harbor  at  Breton  Bay, 
l^eonardtown,  Md.,  Nomini  Creek,  Va.,141;  Patuxent  River,  Md.,  142;  Rappahan- 
nock River,  Va.,  Crbana  Creek,  Va.,  143;  York  River,  Va,  144;  Mattaponi  River, 
Va,,  145;  Pamunkey  River,  Va.,  examinations  and  surveys,  146. 

Ix  Tir>:  charge  of  Lieut.  Edw.  Burr,  Corps  of  Engineers — 

J larbor  of  Norfolk,  and  its  approaches,  Va.,  147;  approach  to  Norfolk  Harbor  and 
the  I'nitcd  States  (Norfolk)  navy-yard  between  Lambert  l*oint  and  Fort  N»>rfolk, 
149;  Hampton  Creek  and  Bar,  Va.,  Nansemond  River,  Va.,  bjO;  Cliickahominy 
River,  Va.,  151;  Appomattox  River,  Va.,  inland  water  route  from  Norfolk  Harbor, 
Va.,  to  Albemarle  Sound,  N.  C,  turongh  Currituck  Sound,  152;  North  Landing 
River,  Va.,  and  N.  C,  153. 

Ix  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers— 

StanntoD  River,  Va.,  151;  Roanoke  River,  N.  C,  155;  Pasquotank  River,  N.  C, 
Mackeys  Creek,  N.  C,  15(»;  Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C.,  157;  Pam- 
lico and  Tar  River,  N.  C.,.Conteirtnia  Creek,  N.  C,  158;  Trent  River,  N.  C,  15!); 
yenRt*  River,  N.  C,  160;  inland  waterw^ay  between  Newberne  and  Beaufort,  N.  C, 
harbor  at  Beaufort,  N.  C,  161;  inland  waterway  between  Beaufort  Hnrbor  and 
New  River,  N.  C.  162;  inland  waterwav  between  New  River  and  Swansboro, 
N.  C,  New  River,  N.  C,  1(53;  North  East' (Cape  Fear)  River,  N.  C,  Black  River, 
N.  C.,  164;  Cape  Fear  River,  N.  C,  above  Wilminjrton,  Cape  Fear  River,  N.  C., 
at  and  below  Wilmington,  J(>5:  Lockwoods  Folly  Kiver  N.  C,  167;  Yadkin  River, 
N.  C.  harbor  at  Georgetown,  8.  C,  16X;  Winyaw  Bay,  8.  (;.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  169. 
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In  the  charge  op  Capt.  Frederic  V.  Abbot,  Corps  of  Engikeers— 

Waccamaw  River,  N.  C.  and  S.  C,  Lumber  River,  N.  C.  and  S.  C,  170;  Little  Pedee 
River,  S.  C,  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C,  171; 
Santee  River,  S.  C,  Wateree  River,  S.  C,  172;  Congaree  River,  S.  C,  Charleston 
liarbor,  S.  C,  173;  Ashley  River,  S.  C,  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C., 
174;  Salkahatchie  River,  S.  C,  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  175. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.,  175;  Savannah  River,  Ga.,  176;  Darien  Harbor,  Ga.,  Alt-a- 
ninha  River,  Ga.,  177;  Oconee  River,  Ga.,  Ocmulgee  River,  Ga.,  178;  Brunswick 
Harbor,  Ga.,  Jekyl  Creek,  Ga.,  179;  Cumberland  Sound,  Ga.  and  Fla.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  180;  examinations 
and  surveys,  181. 

In  the  charge  of  Maj.  J.  C.  Mallery,  Corps  of  Engineers— 

St.  Johns  River,  Fla,,  182;  Ocklawaha  River,  Fla.,  183;  Volusia  Bar,  Fla.,  184;  har- 
bor at  St.  AnguHtine,  Via,,  185;  northwest  entrance,  Key  West  Harbor,  Ha.,  186; 
Caloosahatchee  River,  Fla.,  channel  of  Charlotte  harbor  and  Pease  Creek,  Fla., 
187;  Sarasota  Bay,  Fla.,  Manat^je  River,  Fla.,  188;  Tampa  Bay,  Fla.,  189;  Withla- 
coochee  River,  Fla.,  190;  harbor  at  Cedar  Keys,  Fla.,  Suwane'e  River,  Fla.,  191. 

In  the  charge  of  Capt.  Philip  M'.  Price,  Corps  of  Engineers— 

Apalachicola  Bay,  Fla.,  192;  Apalachicola  River,  Fla.,  193;  Flint  River,  Ga.,  194; 
Chattahoochee  River,  Ga.  and  Ala.,  195;  Lagrange  Bayou  and  Holmes  River,  Fla., 
196;  Choctawhatchee  River,  Fla.  and  Ala.,  197;  harbor  at  Ponsacola,  Fla.,  198; 
Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  199;  Alabama  River,  Ala.,  200;  Tal- 
lapoosa River,  Ala.,  201;  Coosa  River,  Ga.  and  Ala.,  202;  operating  and  care  of 
canals  and  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  Cahaba  River, 
Ala.,  204. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers- 

Mobile  Harbor,  Ala.,  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
206;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  207;  Noxubee  River,  Miss., 
Pawcagoula  River,  Miss.,  210;  Chickasahay  River,  Bluff  Creek,  Miss.,  Loaf  River, 
Miss.,  211;  harbor  at  Biloxi,  Miss.,  Pearl  River,  Miss.,  below  .Tackson,  212;  Pearl 
River,  Miss.,  between  Jackson  and  Carthage,  213;  Pearl  River,  Miss.,  between  Ediu- 
burg  antt  Carthage,  Bogue  Chitto,  La.,  214. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  Chefuncto 
River,  and  Bogue  Falia,  La.,  215;  Tickfaw  River  and  its- tributaries,  La.,  216; 
Amite  River  and  Bayou  Manchac,  La.,  Bayou  Lafourche,  La.,  217;  Bayou  Terre- 
bonne, La.,  Bayou  Plaquemine,  La.,  218;  Bayou  Courtableau,  La.,  2i9;  Bayou 
Tcche,  La.,  mouth  and  passes  of  Calcasieu  River,  La.,  220;  harbor  at  Sabine  Piiss, 
Tex.,  221 ;  Sabine  River,  Tex.,  Neches  River,  Tex.,  222;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examination,  223. 

In  thk  charge  of  Capt.  John  Millis,  Corps  of  Engineers — 

Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  223;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation  in  Mississippi  River 
below  New  Orleans,  La.,  224. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

pntrance  to  Galveston  Harbor,  Tex.,  224;  ship  channel  in  Galveston  Bay,  Tex.,  225; 
Trinity  River,  Tex.,  226;  Cedar  Bayou,  Tex.,  Buffalo  Bayou,  Tex.,  harbor  at  Brjw 
zos  Santiago,  Tex.,  227;  examiiiations  and  survey,  226. 
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WESTERN  RIVERS. 
In  the  cnARGB  of  Capt.  J.  H.  Willard,  Corps  of  Exginkkrs — 

Red  River,  La.  and  Arlv.,  229;  Red  River  above  Fulton,  Ark.,  2,30;  Onachita  and 
Black  rivers,  Ark.  and  La.,  231;  Bayon  D'Arbonne,  La.,  Bayou  Bartboloniew,  La. 
and  Ark.,  232;  Bayou  Bwuf,  La.,  Tensas  River  and  iiavQU  Macon,  La.,  283;  bayous 
Bondeway  and  Vidal,  La.,  Big  Black  River,  Miss.,  234;  Yazoo  River,  Miss.,  235; 
Tchula  Lake,  Miss.,  TaBahatcbee  River,  Miss.,  236;  Steele  Bayou  and  Washin^itDu 
Bayoo,  Miss.,  237;.  Big  Sunflower  River,  Mis3.,  JUg  Hatchee  River.  Tenn.,  238; 
Forked  Deer  River,  Tenn.,  water-gauges  on  Mississippi  River  and  it^  principal 
tributaries,  239;  sun-ey  of  Cypress  Bayou  and  the  lakes  between  .Jefferson,  Tex., 
and  Slireveport,  La.,  240.       "  ^  9 

In  the  charge  of  Capt.  H.  S.  Taber,  Corps  of  Enginekrs — 

Removing  obstrnetions  in  Arkansas  River,  Arkajisas  River,  241;  Fourcbe  Le  Fevro 
River,  Ark.,  Petit  Jean  River,  Ark.,  243;  White  River,  Ark.,  Cache  River,  Ark.,  24  I ; 
Little  Red  River  Ark.,  Black  River,  Ark.  and  Mo.,  245;  Black  River,  Mo.,  St! 
Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  examination 
and  survey,  247. 

IX  THE   CHARGE   OF  MaJ.  A.  M.  MiLLER,  CORPS  OF  ENGINEERS — 

Removing  snags  and  wrecks  from  Mississippi  River,  248;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  249;  harbor  at  St.  I^ouis,  Mo.,  250;  (jraseonade  Riv«r, 
Mo.,  Osage  River,  Mo.,  251;  Kaskaskia  River,  111.,  252. 

In  the  CHARGE  OF  Maj.  A.  Mackenzie,  Corps  of  Engineers —  ^ 

Operating  snag  boats  and  dredge  boats  on  Upper  Missis8ippi  River,  Mississippi 
River  between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  iJo3;  Des  Moines 
Rapids,  Mississippi  River,  254;  operating  and  care  of  iJes  Moines  Rapid.s  Canal 
and  Dry  Dock,  Mississippi  River  between  Minneapolis  and  Des  Moines  Rapids, 
255. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  256;  reservoirs  at  bead  waters 
of  Mississippi  River,  257;  Chippewa  River,  including  Yellow  Banks,  Wis  , 
258;  St.  Croix  River,  Wis.  and  Minn.,  259;  Minnesota  River,  Minn,,  2G0;  Ko.l 
River  of  the  North,  Minn,  and  N.  Dak.,. gauging  Mississippi  River  at  or  near 
St.  Paul,  Minn.,  261 ;  examination  and  survey,  262. 

In  the  charge  of  Capt.  Chas.  F.  Powell,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  203;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  264;  examination,  265. 

In  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  200; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tenn.,  268;  Clinch  Iviver,  Tenn., 
2G9;  Cumberland  River,  Tenn.  and  Ky.,  270;  Caney  Fork  River,  Tenn.,  272;  South 
Forkof  Cnmberland  River,  Ky.,  273. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Excjinekrs— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Slionla,  Ala., 
273;  operating  and  care  of  Muscle  Shoals  Canai,  Tennessee  River,  275. 

In  the  charge  of  Maj.  Amos  Stick ney.  Corps  of  Engineers— 

Ohio  River,  275;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  277;  movable  dam  in  Ohio  River  below  mouth  of  15eaver 
River,  Pa.,  Monongahola  River,  W.  Va.  and  Pa.,  278;  operating  nnd  care  of  locks 
and  dams  Nos.  8  and  9,  Monongahela  River,  pnrchase  of  lock  jind  dam  No.  7,  Mo- 
nongahela  River,  purchase  of  lock  and  dam  No.  6,  Monoiv«^aliela  River,  Cheat 
River,  W.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
Pa.,  2i*0;  iceharbor  at  mouth' of  Mnskiugum  River,  Ohio,  operating  and  care  of 
ice  harbor  lock  at  month  of  Muskingum  River,  Ohio,  MuKkingum  River,  Ohio, 
281;  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  282. 
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In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Exginbrrs-t 

Falls  of  the  Ohio  River,  Louisville,  Ky.,  Indiana  Chute,  Falls  of  the  Ohio  River,  283; 
operating  and  care  of  Louisville  and  Portland  Canal,  Kv.,  Wahash  River,  lud.  and 
111.,  284;  White  River,  Ind.,  285. 

In  the  charge  of  Col.  William  P.  Craighill,  Corp.s  of  Engineers — 

Great  Kanawha  River,  W^  Va.,  286;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  2K7;  Gaulev  River,  W\  Va.,288;  New 
River,  Va.  and  W.  Va.,  289. 

In  the  charge  ov  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  operating  and  keeping  in  repair  locks  and  dams  on  Green  and 
Barren  rivers,  Ky.',  29();  Rough  River,  Ky.,  Kejitueky  River,  Ky.,  291;  operating 
and  keeping  in  rep;iir  locks  and  dams  on  Kentucky  River.  Ky.,  Licking  River, 
Ky.,  between  FarmcrH  «nd  West  J^iberty,  292;  I3ig  {:>andy  River,  W.  Va.  and  Ky., 
Levisa  Fork,  Hig  Sauily  River,  Ky..  293;  Tug  Fork,  Big  Sandy  Hiver,  W.  Va.  au<l 
Ky.,  Guyandotte  River,  W.  Va.,  294 ;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  rejiair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Bnckhannon 
River,  W.  Va.,  295. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  ok  Engine kjjs— 

Harbor  at  Grand  Mara  is,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296;  harbor  at  Du 
luth,  Minn.,  297;  harbor  at  Superior  Bay  and  St.  Louis"  Bay,  Wis.,  298;  Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Ontonagon, 
Mich.,  2?^;  Eagle  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  300;  harbor  of  refuge 
at  Grand  Marais,  Mich.,  301;  examination  and  survey,  302. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harlwn-,  Mich, 
and  Wis.,  Menominee  River,  Mich,  and  Wis.,  304;  Oconto  Harbor,  W^is.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Harbor,  Wis.,  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  Canal,  Wis.,  306 1  Ahnapee  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, WLs.,  Two  Rivera  Harbor,  W^is.,  308;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  309;  Port  Washington  Harbor,  Wis.,  310;  harbor  of  refuge  at  "Mil- 
waukee Bay,  W^ is.,  Milwaukee  Harbor,  Wis.,  311;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  l?^ox  River,  Wis.,  311;  operating 
and  care  of  locks  and  dams  on  Fox  RiVCT,  Wis.,  315. 

T 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  315;  Cnlumet  Harbor,  111.,  316;  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,  111.,  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  William  Lidlow,  Corps  of  Engineers — 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lake,  Mich..  Manistee 
Harbor,  Mich.,  323;  Ludiugtou  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
White  River  Harbor,  Mich.,  Muskegim  Harbor,  Mich..  325;  Grand  Haven  Harbor^ 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor,  Mich.,  South  Hfiven 
Harbor,  Mich.,  328;  St.  Joseph  Harbor,  Mich.,  329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  lud.,  330;  exanynation  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
3:i2;  dry  dock  at  St.  Marys  Falls  Csuial,  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich.,  333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Thunder  Bay,  Mich,, 
Thunder  Bay  River,  Mich.,  335;  harbor  at  An  Sable,  Mich.,  S.aginaw  River,  Mich., 
3J-16;  harbor  of  refuge  at  Sand  Bcacb,  Lake  Huron,  Mich.,  337;  Black  River  at 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  .S39;  St.  Clair  Flats  Cnual,  Mich., 
340;  operating  and  care  of  St.  Clair  Tints  Canal,  Mich.,  Clinton  Kiver,  Mich.,  341 ; 
Crosse  Pointe  Channel,  Mich.,  342;  Rouge  K'iver,  Mich.,  Detroit  Kiver,  Mich.,  343; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navi<m4ion,  344i 
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IX  TIIK  CHARGS   OF  LlEUT.  COL.  JaRED   A.  SmITH,  CORPS  OF  ENGINEERS — 

Moiii-oe  Harbor,  Mich.,  3-l-i;  Toledo  Harbor,  Ohio,  3J5;  Fort  Cliuton  Harbor,  Ohio, 
Samlusky  City  Harbor,  Ohio,  346;  Sandusky  Kiver,  Ohio,  Huron  Harbor,  Ohio, 
^7;  Wnnillion  Harbor,  Ohio,  34«;  Black  River  Harbor,  Ohio,  Clevelaud  Harbor, 
Ohio,  ^9;  Fairport  Harbor,  Ohio,  350;  Ashtabula  Harbor,  Ohio,  351;  removiug 
Bunken  vensi'ls  or  craft  obstructing  or  endangering  navigation,  cxaiu;nation8  aua 
surveys,  352. 

In  the  charge  of  Maj.  E.  H.  Riffneu,  Corps  ok  Exoinkeus — 

£rie  Harbor,  Pa.,  352;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  ¥.,353;  JJuflalo  Harbor,  N.  Y.,  354;  Tona- 
w;inda  Harbor  and  Niagara  Kiver,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  356;  examination  and  survey,  357. 

Ix  the  charge  of  Cai*t.  Dan  C.  Kingman,  Corps  of  Encjinehrs— 

Charlotte  Harbor,  N.  Y., 357;  PultnevAille  Harbor,  N.  Y.,  harbor  at  Great  Sodus  Bar, 
N-y.,35H;  harbor  at  Little  Sodus  Bay,  N.  Y.,:^5i);  Oswego  Harbor,  X.  Y.,  360;  har- 
bor at  sJacketts  Harbor,  N.  Y.,  361 . 

In  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Shoab  between  Sister  Islands  and  Crossover  Eight,  St.  Lawrence  Kiver,  N.  Y.,  Og- 
deusburg  Harbor,  N.  Y.,  362;  breakwater  at  House  Point,  Lake  Chauiplain,  N.Y., 
Great  Chazy  RiVer,  X.  Y.,  breakwater  at  Gordon  Lauding,  Lako  Chaiu])1ain,  Vt., 
363;  Plattaburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  3t>4;  Otter  Creek,  Vt., 
Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Chanipiain,  N.  Y.  and  Vt.,  365. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  EN<nNKERS —  * 

Oakland  Harbor,  Cal.,365. 

Ix  THE  charge  of  Lieut.  Col.  W.  H.  H.  Benyauri),  Corps  of  Engineers— 

Napa  River,  CaL,  Redwood  Creek,  Cal.,  367 ;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  370;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

Isr  THE  CHARGE  OF  CaPT.   THOMAS  W.   SyMONS,   CoRPS  OF  ENGINEERS— 

Coqaille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  Umpqua 
River,  Oregon,  377;  mouth  of  Siuslaw  River,  Oregon,  harbor  at  Vaquina  Bay, 
Oregon,  378;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, 
Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  380;  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Kai)ids,  \V:»sI>.,  381 : 
Cbehalis  River,  Wash.,  382;  Skagit,  Stillagiiamish,  Nooksack,  Suohomish,  and 
Snoqaalmie  rivers,  Wash.,  383;  examinations  and  surveys,  384. 

In  thk  charge  of  Maj.  Thomas  H.  HANDnrRY,  Corps  of  Engineers— 

Mouth  of  Columbia  River,  Oregon  and  Wash.,  386;  construction  of  canal  at  the  Cas- 
rade4»  Columbia  River,  Oregon,  388;  ColumbiaaudLowerWilhimetto  rivers  below 
Portland,  Oregon,  389;  Williametto  River  above  Portland,  Oregon,  391;  Cowlitz 
River,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia RiTer,  Oregon  and  Wash.,  examinations  and  surveys,  393. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 395 

MISSISSIPPI  RIVER  COMMISSION 31^0 

MISSOURI  RIVER  COMMISSION 397 

HARBOR  LINES D^it^edJDy.GQOglfi? 
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Five  Mile  River  Harbor^  Conn.,  New  York  Harbor  and  its  adjaceut  waters,  Anacostla 
River  at  Washington,  D.  C,  398;  South  Branch  of  Elizabeth  River  at  navy-yard, 
Norfolk,  Va.,  San  Pedro,  Wilmington  Harbor,  Cal.,  San  Diego  Harbor  and  adjacent 
waters,  Ca).,  Olympia  Harbor,  Vancouver  Harbor,  and  Bellingham  Bay,  Wash., 
Willamette  River  at  Portland,  Oregon,  399, 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  Snohomish,  Wash.,  across  Snohomish  River,  (2)  bridge  of  Vol- 
ley Street  Railway  Company  across  Duwamish  River,  in  section  29,  township  24 
noi*tb,  range  4  east,  AVashiiigton,  (3)  bridge  of  Cherry  Island  Marsh  Comiiaiiy 
across  Brandy  wine- Creek  at  Wilmington,  Del.,  (4)  bridge  of  Clatsop  County, 
Oregon,  across  Wall nski  River,  (5)  bridges  ol  Snohomish,  Skykomish  nndSpokano 
Railway  and  Transportation.  Company  across  Snohomish  River,  in  section  32,  to vrn- 
shii?  29  north,  range  5  east,  Washington,  and  across  Ebey  Slongh,  in  sectiou  4, 
township  28  nortb,  range  5  east,  Washington,  400;  (6)  bridge  of  Litchfield,  Car- 
roll ton  and  West-eni  Railroad  Company  across  Illinois  River  between  Columbiana 
and  Kainpsville,  111.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Lonis  Railway 
Company  across  Tennessee  River  at  Johnsonville,  Tenn,,  (8)  bridge  of  Lewis 
Connty,  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navesink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10)  bridge 
of  Delaware  Railroad  Company  across  Christiana  River,  Newcastle  County,  Del., 
401;  (11)  bridge  of  Limestone  Connty,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (12) 
bridge  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water- 
way between  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Railroad  Com- 
pany across  Yamhill  River,  near  Lafayette,  Oregon,  (14)  bridge  of  Ocean  Spring 
Bridge  Company  across  main  channel  of  Fort  Bayou  at  Ocean  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Southern  Railway  Company  across  Huron 
River  at  Huron,  Ohio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and  Western  Railway 
Company  across  Sheboygan  River  at  Sheboygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Oregon,  across  Willamette  River,  402;  (18)  bridge  of  South  Twenty-second 
Street  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa.,  (19)  bridge 
of  Superior  Belt  Line  and  Terminal  Railway  Company' across  St.  Louis  River,  Wis- 
consin and  Minnesot>a,  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Bay,  Ohio,  (22)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Portage  Canal  near  Portage  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,  Wis.,  across   Fox  River,  403:  (24)  bridge  of  city 
of  Manitowoc,  Wis.,    across    Manitowoc    River,    (25)    bridge   of  Wahkiakum 
County,  Wash.,  across   Alger  Slough,  (26)   bridge  of  Milwaukee,   Lake   Shore 
and  Western  Railway  Company  across  Wolf  River  at  New  London,  Wis.,  (27) 
bridge  of  Plymouth  and  Barnstable  counties,  Mass.,  across   Cohasset  Narrows 
between  towns  of  Wareham  and  BonniCj  (28)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,   Wis., 
(29)  bridge  of  Kenton  County  and  Campbell  County  Bridge  Company  across 
Licking    River  between  Newport  and  Covington,  Ky.,   (30)  bridge  of  Skagit 
County,  Wash.,  across  Swinomish  Slongh,  404;  (31)  bridge  of  Washington  and 
Chesapeake  Beach  Railway  Company  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  **Three  Sisters"  near  Washington,  D.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kans.,  (34) 
bridge  of  Warren  County,  Miss.,  across  Big  Black  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phipps- 
bnrg,   (36)  bridge  of  Chehalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
Rime,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Land  and  River  Improvement  Company  of  Everett  across  Snohomish  River  at  Ever- 
ett, Wash.,   (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South  Branch 
of  Chicago  River,   (40)  temporary  footbridge  of  Messi*s.  Hugh  N.  Camp  and  D.  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  city  of 
New  York  across  Harlem  River,  (42)  bridge  of  the  Macon,  Dublin  and  Savannah 
Railroad  Company  across  Ocmulgee  River  at  Macon,  Ga.,  406,  (43)  bridge  of  town 
of  Milbridge,  Me.,  across  Narraguagus  River,  (44)  bridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,   (46)  bridge  of  Jacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  .Johns  River  at  Buffalo  Bluff,  Fla.,  (47)  bridge 
of  Galveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  County,  Wasb., 
across  Skagit  River  at  Mount  Vernon,   (49)  bridge  of  Cincinnati  and  Covington 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington,  Ky.,  and 
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Cincinnati,  Oliio,  (50)  bridge  of  St.  Paul,  Minneapolis  and  Manitoba  Railway 
Company  across  SuoLouilsb  River  near  Snobomish  City,  Wusb.,  407 j  (51)  bridge 
of  Allegbcuy  Bridge  Company  across  Allegbeny  Rivef  at  Pittsburg,  J^a.,  (52) 
bridge  of  Wbatcom  County,  Wasb.,  across  Nooksaek  River  at  Ferndale,  (53)  bridge 
of  Wbatcom  Conuty,  Wash.,  across  Nooksack  River  at  Lyudeu,  (54)  bridge  of  ^Al- 
bemarle and  Raleigh  Railroad  Company  across  Tar  River  at  Tarboro,  N.  C,  (55) 
bridge  of  Kanawha  and  Micbignu  Railway  Company  across  Gauley  River,  Fayette 
Connty,  W.  Va.,  (56)  bridge  ()f  Boston  Bridge  Company  across  Yoiigbiogheny 
River  at  Boston,  Pa.,  (57)  bridge  of  Chchalis  County,  Wash.,  across  South  Bay, 
Elk  River,  between  Bay  City  and  Laidlaw,  408;  (58)  bridge  of  Wasbiugton,  Al- 
exandria and  Mount  Vi-m on* Electric  Railway  Company  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  (.'ounty,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  (60)  bridges  of  city  of  Portland,  Oregon,  across  Willaniett*) 
River,  (61)  bridge  of  Chicago,  Peoria  and  Saint  Louis  Rnil\va>^ Company  across 
Illinois  River  at  Havana,  111.,  (62)  bridge  of  Chicago  and  Nortiiwestern  Railway 
Company  across  Fox  River  and  (iovernnient  Canal  at  De  Pcro,  Wis.,  409;  (63; 
bridge  of  Relief  Bridge  Company-  across  Allegheny  River  at  Oil  City,  Pa.,  (64) 
bridge  of  Kewaunee,  Green  Bay  and  Western  Railroad  Company  across  Kewaunee 
River  at  Kewaunee,  Wis.,  (65)  bridge  of  city  of  Napa.,  Cal.,  across  Napa  River, 
(66)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River,  propostMl 
bridge  of  city  of  Dulutb,  Minn.,  across  canal  at  entrance  of  Duluth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

vl)  County  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company^s  bridge  across  Great  Pe<lee  River  near  Society 
Hill,  8.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tails  Creek  at  Tnlls,  N.  C,  (5)-bighway  bridge  across  Casper  River,  Ky., 
near  its  month,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  411; 
(7)  highway  bridge  across  Chippewa  River  at  Durand,  Wis.,  (8)* bridge  across 
Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Commencement  Bay  at 
Tacoma,  Wash.,  (10)  railroad  bridge  across  Buffalo  Hayou  at  Houston,  Tex.,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  412. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 413 

MISCELLANEOUS. 
W^ASniNGTON  AQUEDUCT. 

IX  THE  CnARCVE  OF  LlEUT.   COL.   GfORGE   H.   ElLIOT,    CoRPS  OF  ENGINEERS — 

Washington  Aqueduct,  413;  water  supply.  District  of  Columbia,  increuHing  water 
snpply  of  Washington,  D.  C,  416;  erection  of  tisbways  at  Great  Falls,  417. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  W^ASHINGTON  MONUMENT,  DIS- 

TRICT  OE  COLUMBIA. 

IX  THE  CHARGE  OF  COL.   O.    H.    ErXST,  MaJOR,  CoRPS  OF  ENGINEERS 418 

SURVEY  OJF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribution  of  charts,  survey  of  St.  Marys  River  from  White  Fish  Bay 
to  Detour  light-house,  419;  shoals  off  Pclde  Spit  light-house  and  Littles  Point, 
Lake  Erie,  Waverly  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
6f  Niagara  River,  survey  of  lake  front  at  Chicago,  111.,  Black  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

COXSTBUCTION  4ND  IMPROVEMENT   OF   ROADS  AND  BRIDGES   IN  YEL- 
LOW STONE  NATIONAL  PARK. 

In  the  charge  of  Maj.  W^ili.iam  A.  Jones,  Corps  of  Exgi\i:i:i:s 422 

MILITARY  AND  OTHER  MAPS r^ ,%.  423 
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Uiver,  N.  H.,  529;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  531;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  533. 

Examinations  and  Surveys. — Penobscot  River,  Me.,  5^;  Kennebec  River,  Me., 
from  Waterville  to  sU^aniboat  wharf  at  Augusta,  541. 
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REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Impruvkmknts. — Newbnr.vport  Harbor,  Mass.,  551;  Merrimac  Kiver,  Mass.,  554; 
Powow  River,  Mass.,  556;  Ipswich  River,  Mass.,  557;  harbor  of  refuge,  Sandy  Bay, 
Cape  Anu,  Mass.,  558;  Gloncester  Harbor,  Mass.,  566;  Manchester  Harbor,  Mass., 
56i»;  Salem  Harbor,  Mass.,  570;  Lynn  Harbor,  Mass.,  572;  Winthrop  Harbor,  Mass., 
574;  Boston  Harbor,  Mass,  575 ;  Weymouth  River,  Mass.,  584;  Hingham  Harbor, 
Mass..  .')^5;  Scituate  Harbor,  Mas.s.,*586;  Plymouth  Harbor,  Mass.,  .588;  Wellfleet 
Harbor,  Mass., ^91;  Provincetowu  Harbor,  "Mass.,  593;  Chatham  Harbor,  Mass., 
595, 

APPENDIX  C. 

REPORT  OF  CAPT.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

IMPROVK3IKNT8. — Harbor  of  refuge  at  Hyannis,  Mass.,  598;  harbor  of  refuge  at 
Natitucket,  Mass.,  600;  Marthas  Vineyard,  inner  harbor  atEdgartown,  Ma.ss.,  602; 
Vineyard  Haven  Harbor,  Mass.,  604;  Wareham  Harbor,  Mass.,  607;  New  Be<lforcl 
Harbor,  Ma.s.s.,  609;  Westport  Harbor,  Mass.,  612 ;  Taunton  River,  Mass.,  613;  Paw- 
tueket  Kiver,  R.  I.,  616;  Providence  Kiver  and  Narragansett  Bay,  R.  I.,  618;  re- 
moval of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  621;  Greenwich  Bay,  R.  I., 
623;  cove  and  water  way  near  Coaster  Harbor  Island,  R.  I.,  624;  Newport  Har- 
bor, R.  I.,  625;  harbor  of  refuge  at  Point  .ludith,  R.  I.,  628;  harbor  of  refuge  at 
Bloiik  Island,  R.  I.,  630;  Pawcatuck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
at  Stonington,  Conn.,  635;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  637. 

Ex.\MiNATU)NS  AND  SrRVKYS. — Mcnemsha  Bight,  Mass.,  612;  (*anapitsit  Channel, 
Mass.,  between  the  Islands  of  Cuttyhunk  and  Nashawena,  6-45. 

APPENDIX  D. 

REPORT  OP  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvf.ments. — Mystic  River,  Conn.,  650:  Thames  River,  Conn.,  652;  Connecti- 
cut River,  Mass.  and  Conn.,  656;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  6()4; 
Clinton  Harbor,  Conn.,  667;  New  Haven  Harbor,  ('onn.,  6(38;  breakwaters  at  New 
Haven,  Conn.,  673;  Milford  Harbor,  Conn.,  677;  Housatonic  River,  Conn.,  680; 
Bridgeport  Harbor,  Conn.,  685;  Black  Rock  Harbor,  Conn.,  6vS9;  Norwalk  Harbor, 
Conu.,  692;  harbor  at  Wilsons  Point,  Conn.,  695;  Five-Mile  River  Harbor,  Conn., 
687;  Stamford  Harbor,  Conn.,  699;  Port  Chester  Harbor,  N.  Y.,  702;  Larchmont 
Harbor,  N.Y.,  704;  Echo  Harbor,  New  Rochelle.  N.  Y.,  706;  East  Chester  Creek,  N. 
Y.,  708;  Greonport  Harbor,  N.  Y.,  711 ;  Port  JeflVrson  Harbor,  N.  Y.,713;  Huntington 
Harbor,  N.Y.,  717;  Glen  Cove  Harbor,  N.Y'.,  720;  Flushing  Bay,  N.  Y.,  722;  Patchogue 
River,  N.  Y.,  721;  Browns  Creek,  Say  ville,  N.  Y.,  727. 

ILlrbob  Linku.— Five-Mile  River  Harbor,  Conn.,  730.  GoOqIc 
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REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE^  CORPS  OF  ENGINEERS. 

IMPROVKMEXT8.— Hudson  l^Lvcr,  N.  Y.,  734;  harbor  at  Sanfferties,  N.  Y.,  771 ;  harbor 
at  Rondoiit.  N.  Y..  773;  Waj)i)iiiger  Creek,  N.  Y.,  776;  Harlem  River,  N.  Y.,  778;  East 

•  River  and  Hell  Gate,  N.  Y.,  797;  Newtown  Creek,  N.  Y.,810;  liuttennilk  Chanutl, 
New  York  Harbor,  814;  Gowanua  I$ay,  Red  Hook,  Gowanns  Creek,  and  Hav  Kidgo 
channels,  New  York  Harbor,  N.  Y.,  817;  New;  York  Harbor,  N.  Y.,  824;  Raritau  Hay, 
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Improvements. — Sumpawanus  Inlet,  N.  Y.,863;  Canarsie  Bay,  N.  Y.,866;  Shecpa- 
hcad  Bay,  N.  Y.,  868;  Arthur  Kill,  N.  Y.  and  N.  J.,  869;  channel  between  Staton 
Island  aiid  New  Jerscv,  871;  Passaic  River,  N.  J.,  873:  Elizabeth  River,  N.  .1.,  ^78; 
Rahway  River,  N.  J.,  880;  Raritau  River,  N.  J.,  881;  South  River,  N.  J.,  887;  Key- 
l>ort  Harbor,  N.  J.,  889;  Matta wan  Creek,  N.  J.,  890;  Shoal  Harbor  and  Conipton 
Creek,  N.  J.,  892;  Shrewsbury  River,  N.  J.,  894 ;  Mauasquan  River,  N.  J..  897. 

APPENDIX  a. 

REPORT  OF  MA  J.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  Pa.  and  N.  J.,  900;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.J.,906:  Schuylkill  River,  Pa.,  923;  ice  harbor  at  Marcus 
Hook,  Pa.,  929;  ice  harbor  at  liead  ot  Delaware  Bay,  Del.,  930;  construction  of  iron 
pier  in  Delaware  Bay,  near  Lewes,  Del.,  931 ;  Delaware  Breakwater,  Del.,  933;  Raii- 
cocas  River,  N.  J.,935;  Alloway  Creek,  N.J. ,  937;  Maurice  River,  N.  J.,  938;  re- 
moving  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  940. 

Examination. — For  harbor  of  refuge  near  mouth  of  Delaware  Bay,  941. 

APPENDIX  H. 

REPORT  OF  WM.   F.   SMITH,  UNITED  STATES  AGENT,  MA.IOR  OF  ENGI- 
NEERS,  U.  S.  ARMY.  RETIRED. 

Improvements.— Wilmington  Harbor,  Del.,  946;  ice  harbor  at  New  Cnstlc,  Del., 
948;  Appoquinnimiuk  River,  Del.,  950;  Smyrna  River,  Del.,  951 ;  Mispillion  Creek, 
Del.,  953;  Broadkihi  River,  Del.,  955;  inland  waterway  from  Chiucoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  l^ewes,  Del.,  956;  Susquehanna  River,  above  and 
below  Havre  de  Grace,  Md.,  966;  Nortt  East  River,  Md.,  967;  Elk  River,  Md.,968; 
Fairlee  Creek,  Md.,  969;  Chester  River,  Md.,  from  Orumptou  to  Jones  Landing, 
970;  Choptank  River,  Md.,  972;  Cambridge  Harbor,  Md.,  973;  Wicomico  River, 
Md.,  975;  ^[anokiu  River,  Md.,  976;  Onancock  Harbor,  Va.,  977;  harbor  at  Cape 
Charles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  snnken 
vessels  or  craft  obstructing  or  eudang'eringnavigation,  980. 

EXAMiXATiiiNS  ANi>  SCRVEYs.— Murderkill  River,  Del..  981 ;  Mispillion  River,  Del., 
988;  Susquehanna  River  above  Havre  de  Grace,  Md.,  d'M;  Rock  Hall  Harbor, 
Md.,  999. 

PART    II. 

APPENDIX  T. 

REPORT  OF  COL.  WM.  P.  CRAIGIIILL,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1005;  James  River, 
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1064;  Potomac  River,  Va.  and  Md.,  1069;  for  breakwater  to  form  harbor  of  refugo 
in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1076. 

Harbor  Lines. — Aiiacostia  River  at  Waaliiugton,  D.  C,  1079. 

APPENDIX  K. 

REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

iMPROVBMKNTs. — Harbor  of  Norfolk  and  its  approaches,  Va.,  10«5;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1089;  Hampton 
Crt»ek  and  Bar,  Va.,  1089;  Nansemond  River,  Va.,  1090;  Chirkahominy  River,  Va., 
1091;  Appomattox  River,  Va.,  1093;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sonnd,  N.  C.,  through  Cnrrituck  Sound,  1094;  North  Landing  River, 
Va.  and  N.  C,  1096. 

Harbor  Links. — South  Branch  of  Elizabeth  River  at  navy-yard,  Norfolk,  Va.,  1097. 

APPENDIX  L. 

REPORT  OF  MA  J.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvkments. — Staunton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  Pasquo- 
tank River,  N.  C,  1111;  Mackoys  Creek,  N.  C,  1113;  Ocracoke  Inlet.  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117;  Pamlico  and  Tar  River,  N.  C,  1118;  Conteutnia  Creek. 
N.  C,  1123;  Trent  River,  N.  C,  1125;  Nense  River,  N.  C,  1129;  inland  waterway 
iMjtweeu  New  Berne  and  Beaufort,  N.  C,  1134;  harbor  at  Beaufort,  N.  C,  1137;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
Wtweeu  New  River  and  Swansboro,  N.  C,  1146;  Now  River,  N.  C,  1149;  North 
EjLSt  (C^pe  Fear)  River,  N.  C,  1152;  Black  River,  N.  C,  1154;  Cape  Fear  River,  N. 
C,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wiliuiugton, 
1164;  Lockwoods  FoUy  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
Georgetown,  S.  C,  1183;  Winyaw  Bay,  S.  C,  1189;  removing  sunken  ve-ssels  or 
cratt  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.-— Waccamaw  River,  N.C.  and  8.  C.,1195;  Lumber  River,  N.  C.  and 
8.  C.  1199;  Little  Pedee  River,  8.  C,  1201;  Great  Pedee  River,  8.  C,  1203;  Clark 
River,  S.  C,  1206;  Mingo  Creek,  8.  C,  1208;  Sauteo  River.  S.  C,  1211;  Wateree 
River,  S.C,  1214:  Congaree  River,  8.  C,  1217;  harbor  at  Cliarlcston,  8.  C,  1219; 
Ashley  River,8.  C,  1229;  Wappoo  Cut,  S.  C,  1231;  Edisto  River,  8.  C,  1233;  Sal- 
kahfttchie  River, S.C,  1235;  BeaUfort  River,  8.  C,  1238;  removing  sunken  veiwcis 
or  craft  obstructing  or  endangering  navigation,  1240. 

APPENDIX  N, 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements.— Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga.,  1253;  Darien 
Harbor,  Ga.,  12.57 ;  Altnmaha  River,  Ga.,126l;  Ov!onee  River,  Ga.,  1265;  Oemnlgeo 
River,  Ga.,  1271;  Brunswick  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cumber- 
land Sound,  Ga.  and  Fla.,  1286;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1292.     • 

Examinatio.vs  and  Sl'RVKYS.— Inside  route  between  Doboy  and  Sopelo,  (in.,  1204; 
inside  route  between  S^^vanuah,  Ga.,  and  Feraandiua,  Fla.,  1309;  Brunswick  Outer 

Bar,  Ga.,  1387.  Pnir-irrlr> 
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APPENDIX  O. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 

Improvrmknts. — St.  Johns  River,  Fla.,  1349;  OcTclawaha  River,  Fla.,  1366;  VoliiBia 
Bar,  Fla.,  1369;  St.  Augustine  Harbor,  Fla.,  1371;  nortUweut.  entrance,  Key  West 
Harbor,  Fla.,  1374;  Caloosaliatchee  River,  Fla.,  1377;  channel  of  C bail otte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  138'>,  Manatee  River,  Fla.,  13^; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee  River,  Fla.,  1389;  harbor  at  Cedar  Keye, 
Fla.,  1392;  Snwanee  River,  Fla.,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  Bay,  Fla.,  1397;  Apalachicola  River,  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  Ga.  and  Ala.,  1405;  LaGran^je  Bayon  and 
Holmes  River,  Fla.,  1407;  Choctawhatchee  River,  Fla.  and  Ala.,  1409;  harbor  at 
Pensacola,  Fla.,  1412;  Escambia  and  Conccnh  rivers,  Fla.  and  Ala.,  1416;  Alabama 
River,  Ala.,  1418;  Tallapoosa  River,  Ala.,  1422;  Coosa  River,  (ta.  and  Ala.,  1424; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  (ia. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Impkovkments. — Mobile  Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1440;  Warrior  and  Tonibigbeo  rivers,  Ala.  and  Miss., 
1444;  Noxubee  River,  Miss.,  1152;  Pascagoula  River,  Miss.,  1453:  Chickasahay 
River,  Miss.,  145(>;  Bluff  Creek,  Miss.,  1457;  Leaf  River,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Miss.,  below  Jackson,  1460;  Pearl  River,  MLhs., 
betwopii  jaokson  and  Carthage,  1462;  Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  1465;  Bogne  Chitto,  La.,  1466. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iKSPECTiox  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1469. 

APPENDIX  S. 
REPORT   OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iMriioVKMENTy. — Chefunote  River  and  Boguc  Falia,  La.,  1181 ;' Tickfaw  River  and 
it«  tributaries,  La.,  1484;  Amite  River  and  Bayou  Manchac,  La.,  1485;  Bayon  La 
Fourche,  La.,  1487;  Bayou  Terrebonne,  La.,  1490;  Bayon  Plaquemine,  La.,  1491; 
Bayou  Cortablean,  La.,  1500;  Bayou  Teche,  La.,  1503;  mouth  and  passes  of 
Calcasieu  River,  La.,  1504;  harbor  iit  Sabine  Pass,  Tex.,  1506;  Sabine  River,  Tex,, 
1510;  Nechoa  River,  Tex.,  1511;  removing  sunken  vessels  or  oraft  obstructing  or 
endangering  navigation,  1513. 

Examination. — Sabine  River  between  Sabine  Lake  and  Suddnths  Bluff,  Tex.,  1513. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvkmexth. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  cavin«;, 
1517:  removing  sunken  vessels  ov  craft  oliMfrrncting  or  endangering  navigation  in 
Mississippi  River  below  New  Orleans  Harbor,  La.,  l^^^l*  Digitized  by  CjOOQIc 
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APPENDIX  U. 

REPORT  OF  MAJ.  CHA8.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Lmprovembnts. — Entrance  to  Galveston  Harbor,  Tox.,  1523;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1.53S;  Trinity  River,  Tex.,  1510;  Cedar  Bayou,  Tex.,  1543;  Buf- 
falo Bayon,  Tex.,  1548;  harbor  at  Brazos  Santiago,- Tex.,  1553. 

ExAMiXATioxs  ANi>  SURVEY.— Brazos  River,  Tex.,  from  its  mouth  to  Waco,  1555; 
Wedt  Galveston  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J,  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River.  La.  and  Ark.,  1.573;  Red  River  above  Fulton,  Ark., 
16<.X);  OjiachitA  and  Black  rivers,  Ark.  and  La.,  1602;  Bayon  D'Arbonne,  La.,  1607; 
Hayon  Hartholouiew,  La.  and  Ark.,  1610;  Bayou  Btouf,  La.,  1614;  Tonsaa  River  and 
Bayou  Ma^on,  La  ,  1617;  Bayous  Roudewny  and  Vidal,  La.,  1620;  Big  Black  River, 
llias.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lal^e,  Miss.,  1645;  Tallahatchee 
River,  Miss.,  1648;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1654;  Big  Ifatohoe  River,  Tenn.,  1657;  Forked  Deer  River, 
Tenn.,  1660;  Water  gauges  on  Mississippi  River  and  its  priucipiil  tributaries,  1663; 
survev  of  Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shrevei)ort, 
La.,  1668. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvemexts. — Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
River.  Ark.,  1683;  Cache  River,  Ark.,  1637;  Little  Red  River,  Ark.,  1687;  Black 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Francis  River,  Aru:.,  1693; 
St.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

Examination  and  Survey.— At  Clarendon  and  the  lower  White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGflNEERS. 

Improvkmkxts. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Mlssis- 
sippi  River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louis,  Mo. 
1737;  Gasconade  River,  Mo.,  1739;  Osage  River,  Mo.,  1742;  Kaskaskia  River,  111., 
1745. 

APPENDIX  Y. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

IMPROVEMKXT8. — Operating suag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1749;  Mis.*Mssippi  River,  b^^tweon  Des  Moines  Rapids  and  moutli  of  Illinois  River, 
1766;  Dos  Moines  Rapids,  Mississippi  River,  1772;  operating  and  care  of  Des  Moines 
Rapids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Minneapolis  and  Des 
Moines  Rapids,  1779. 

APPENDIX  Z, 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvkmexts. — ^Mississippi  River  abovt  Falls  of  St.  Anthony,  Minn.,  1816;  reser- 
voirs at  headwatars  of  Mississippi  River,  1818;  Chippewa  River,  including  Yellow 
Banks, Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  "rivers,  1819;  gaug- 
ing MwsL«*sippi  River  at  or  near  St.  Paul,  Minn.,  1849. 

JBXAMIN'ATION  AXD  StTRVKY. — Red  River  of  the  North  and  tributaries  above  Fergus 
^alls  and  Crookston,  Minn.,  and  Big  Stone  Lake,  Minn,  and  S.  Dak,,  1853. 
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APPENDIX  A  A.     ' 

REPORT  OF  CAPT.  CHA8.  F.  POWELL,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS. — Mis80uri  Riv^ec  between  the  Great  Falls,  Mont.,  and  Sioux  City, 

Iowa,  1875;  Yellowstone  River,  Mont,  and  N.  Dak.^  1903. 
Examination  and  Si) rvey.— Missouri  River,  Mont.,  between  Great  Falls  and  oftfion 

next  below  Stubbs  Ferry,  1904. 

APPENDIX  BB. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Troo 
Shoals,  Ala.,  1911;  Hiawassee  River,  Tenn.,  1920;  French  Broad  River,  Tcun., 
1922;  Clinch  River,  Tenn.,  1925;  Cumberland  River,  Tenn.  and  Ky.,  1927;  Caney 
Fork  River,  Tenn.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  0  C. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvrmknts. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Boe 
Tree  Shoals,  Ala.,  1945;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1956. 

PAET   III. 

APPENDIX   DD. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River,  1978 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  Kiver,  1980;  movable  dam  in  Ohio  Rivor 
below  month  of  Beaver  River,  Pa.,  1983;  Monongahela  River,  W.  Va.  and  Pa.,  1984; 
operating  and  care  of  Locks  and  Dams  N^os.8  and  9,  Monongahela  River,  1986;  pur- 

.  chase  of  Lock  and  Dam  No.  7,  Monongahela  River,  1989;  purchase  of  Lock  and  Dam 
No.  6,  Monongahela  River,  1990:  Cheat  River,  W.  Va.,  1991;  Allegheny  River,  Pa., 
1992;  dam  at  Herr  Island,  Allegneny  Rivor,  Pa.,  1996:  ice  harbor  at  mouth  of  Mub- 
kingiim  River,  Ohio,  1997;  operating  and  care  of  ice-narbor  lock  at  mouth  of  Mus- 
kingum River,  Ohio/l9^;  Muskingum  River,  Ohio,  1999;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  2000. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio  River,  at  Louisville,  Ky.',  2015;  Indiana  Chnte, 
Falls  of  the  Ohio  Kiver,  2020;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2024;  Wabash  River,  Ind.  and  111.,  2031;  White  River,  Ind.,  2037. 

APPENDIX  F  F. 
REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2011 ;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2062 ;  Elk  Kiver,  W,  Va.,  2064;  Gauley 
River,  W.  Va.,  2067;  New  River,  Va.  and  W,  Va.,  2071. 
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APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCK  WOOD,.  CORPS  OF  ENGINEERS. 

Improvkmkxts. — TradewaterRiver,  Ky.,  2073;  operating  and  keeping  in  repair  locks 
and  dain.^on  Green  and  Barren  rivers,  Ky.,  2074;  Rough  River,  Ky.,  2081;  Keu- 
tncky  River,  Ky.,  2083;  opetatii\g  and  keeping  in  repair  locks  ami  dams  on  Ken- 
tuck  v  River,  Ky.,  2091;  licking  River,  Ky.,  between  Farmers  and  WeHt  Liberty, 
2097;*  Big  Sandy  River,  W.  Va.  and  Ky.,  2098;  Levisa  Fork  of  Big  Saudv  River, 
Ky.,  2108;  Tug  Fork  df  Big  Sandy  River,  W.  Va.  and  Ky.,  2109;  (iuyandotte  Riv- 
er, W.  Va.,  2111;  Little  Kanawha  River,  W.Va  ,  2114;  operating  and  keeping  in 
repair  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2117;  Buckhannon  River, 
W.Va.,2119. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

IMP110VKMENT8.— Harbor  at  Grand  Marais,  Minn.,  2121;  harbor  at  Agate  Bay,  Minn., 
2123;  harbor  at^  Dulnth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at  Ashland,  Wis., 
2137 ;  harbor  at  Ontonagon,  Mich.,  2139 ;  Eagle  Harbor,  Mich.,  2141 ;  harltor  at  Mar- 
quette, Mich.,  2142;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2145. 

Examination  and  Survey. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louia  Bay,  to  Fond  dn  Lac,  2148. 

APPENDIX  I  I. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Point, 
Mich.,  2158;  Manistiqae  Harbor,  Mich, 2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menomiiteo  Harbor,  Mich  and  Wis.,  2173;  Menominee  River,  Muh.  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Ahnapee  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187;  Two  Rivers  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwankee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Wankegan  Harbor,  111.,  2209;  Fox  River,  Wis.,  2213;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2222. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  111.,  2245;  Calumet 
River,  111.  and  Ind.,  2249;  Illinois  River,  HI.,  2255;  operating  and  care  of  La 
Grange  Lock  and  Dam,  Illinois  River,  111.,  2294;  Illinois  and  llississipr)!  Canal, 
2297. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  ENGINEERS. 

Improvements. — ^Petoskey  Harbor,  Mich.,  2314;  Charlevoix  Harbor  and'entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich. ,  2322 ;  Ludington  Harbor,  Mich., 
2a26;  Pentivater  Harbor,  Mich.,  2328;  White  River  Harbor,  Mich.,  2831;  Muske- 
gon Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich,,  2340;  Holland  Harbcn*, 
Mich.,  2348;  Saugatuck  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2353; 
St.  Joseph  Harbor,  Mich.,  2357;  St.  Joseph  River,  Mich.,  2363;  Michigan  Citj^  Har- 
bor, Ind.,  2365. 

Examination  and  Survey. — Grand  River,  Mich.,  below  Grand  RapU^l^^^^QlC 
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APPEi^DIX  L  L. 

REPORT  OP  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvbmknts. — St.  Marys  River,  Mich.,  2398 ;  operating  and  care  of  St.  Marys  Falls 
Canal,  Mich.,  2426 ;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2443 ;  Hay  Lake  Chan- 
nel, St.  Marys  River,  Mich.,  2443;  harhor  at  Cheboygan,  Mich.,  244i8;  harbor  at 
Thnnder  Bay,  Mich.,  2460;  Thunder  Bay  River,  Mich.,  2452;  harbor  at  An  Sable, 
Mich.,  2453:  Sa.&:inaw  River,  Mich.,  2454;  harbor  of  refuse  at  Sand  Beach,  Lake 
Huron,  Mich.,  2464;  Black  River,  at  Port  Huron,  Mich.,  2469;  month  of  Black 
River,  Mich.,  2471;  St.  Clair  Fl^ts  Canal,  Mich.,  2473:  operating  and  care  of  St, 
Clair  Flats  Canal,  Mich,  2475;  Clinton  River,  Mich,  2477;  Grosse  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit,  River,  Mich»  2481;  removing- 
sunken  vessels  or  craft  obstructing  or  endangering  navigation;  2483. 

APPENDIX  M  M. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

IMPR0VEMBNT8. — Monroe  Harbor,  Mich.,  2486;  Toledo  Harbor,  Ohio,  2487;  Port  Clin- 
ton Harbor,  Ohio,  2494 ;  Sandusky  City  Harbor,  Ohio,  2495 ;  Sandusky  River,  Ohio, 
2497;  Huron  Harbor,  Ohio,  2498;  Vermillion  Harbor,  Ohio,  2500;  Black  River  Har- 
bor, Ohio,  2501 ;  Cleveland  Harbor,  Ohio,  2503 ;  Fairport  Harbor,  Ohio,  2506 ;  Ashta- 
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APPENDIX  D  D, 


IMPROVEMENT   OF 


OHIO,   MONONGAHELA,    CHEAT,    ALLEGHENY, 
MUSKINGUM  RIVEliS. 


AND 


REPORT  OF  MAJOR  AMOS  8TICKNET,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPEOVEMENTS. 


1.  Ohio  River. 

2.  Operating  snag  boats  on  Ohio  River. 

3.  Operating  and  care  of  Davis  Island 

Dam,   Ohio  River,   near  Pittsbnrg, 
Pennsylvania. 

4.  Movable  dam  in  Ohio  River   below 

month  of   Beaver    River,   Pennsyl- 
vania. 

5.  Monongahela    River,  West    Virginia 

and  Pennsylvania. 

6.  Operating  and  care  of  Locks  and  Dams 

Nos.  8  and  9,  Monougahela  River. 

7.  Purchase  of  Lock  and  Dam  No.  7,  Mo- 

nongahela  River. 


8.  Purchase  of  Lock  and  Dam  No.  6, 

Monougahela  River. 

9.  Cheat  River,  West  Virginia. 

10.  Allegheny  River^  Pennsylvania. 

11.  Dam  at  Herr  Island,  Allegheny  River, 

near  Pittsburg,  Pennsylvania. 

12.  Ice  harbor  at  month  of  Muskingum 

River,  Ohio. 

13.  Operating  and  care  of  ice-harbor  lock 

at  mouth  of  Muskingum  River,Obio. 

14.  Muskingum  River,  Ohio. 

15.  Operating  and  care  of  locks  and  dams 

on  Muskingum  River,  Ohio. 


^  United  States  Engineer  Office, 

Cincinnati,  Ohio,  July  16,  1892, 
Genebax:  I  bavethe  honor  to  transmit  herewith  the  annual  rei)orts 
on  the  works  under  my  charge  for  the  fiscal  year  ending  June  30,  1892. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  JEngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  i^.  A. 

1959 
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REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 


DDi. 

IMPROVEMENT  OF  OHIO  RIVER. 
Statement  of  amounts  and  date  of  all  appropriations  for  this  tvork. 


Act  of  Con- 
gre«a. 


Mar. 
Mar. 
July 
Mar. 
July 


3, 1827 

3. 1835 

2. 1836 

3. 1837 
7,1838 


Jane  11. 1844 
Mar.  3,1847 
Aug.  30, 1852 
June  23, 1866 


Do 

Mar.    2,1867 
July  25,1868 


July  11.1870 
'Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
Jun«23,1874 
Mar.  3, 1875 
Aug.  14, 1876 
June  18,1878 

Do 

Mar.  3,1879 
June  14, 1880 
Mar.  3,1881 
Mar.  21,1882 
Aug.   2, 1882 

July    5,"i884 

Atig.  5.'i886" 
Aug.  11,1888 
Sept.  19, 1890 


Deduct 

amounts 
transferred 
to  other 
works 


Apjiropria- 
tious. 


$30,000.00 
50,000.00 
20, 000. 00 
60,000.00 
50, 000. 00 

100, 000. 00 
6,479.25 
90.000.00 


lOU,  OUO.  OU 


50,000.00 

50, 000. 00 
20U,  000. 00 
200,  OOO.  00 
150, 000. 00 
300,000.00 
175, 000. 00 
300, 000. 00 

50,000.00 
250,000.00 
250,000.00 
350,000.00 
100, 000. 00 
350,000.00 

16,000.00 
600, 000. 00 

17, 000. 00 
375, 000.  00 
380, 000. 00 
300, 000. 00 


AUotmenta. 


Bemarka. 


$172,000.00     Improving  Mississippi,  Missouri,  Arkankos,  and  OWo 
nvfrs. 
80, 000. 00     ^iiag  boats  and  apparatus  for  improving  Western  rivers. 


85, 000. 00     Kt'pair,  preservation,  extension,  and  completion  of  river 
I      and  harbor  works. 


4,9<»,479.25 


125, 168. 48 


4, 844, 310. 77 


Harbor  of  refuge  at  or  near  Cincinnati. 

Continuing  work  on  Davis  Island  Dam. 
Harbor  of  refuge  near  Cincinnati,  Ohio. 
Do. 


337, 000. 00 


337, 000. 00 


The  last  appropriation  for  this  river  was  made  in  the  river  and  har- 
bor act  of  September  19,  1890.  The  amount,  $300,000,  was  allotted  to 
various  works  as  follows,  viz : 

Ico  pier  at  Kerrs  Ran,  Ohio $7, 500 

Ice  pier  at  Portamonth,  Ohio 7, 500 

Ice  pier  at  Ripley,  Ohio 7, 500 

Madison  Harbor 20, 000 

Great  Miami  embankment 13, 250 

Shawneetown  embankment 15, 000 

Rock  bar  at  month  of  Licking  River 20, 000 

Dike  at  foot  of  Marietta  Island 7,100 

Dam  at  head  of  Bleimcrhassett  Island 33, 010 

Dike  at  CullumB  Bar 29,840 

Dike  at  Rising  Sun 23, 300 

Dike  at  Flint  Island 40, 060 

Service  of  United  States  dredges,  two  years;  contingencies,  engineering,  and 

office  expenses^  two  years 75, 940 

Total : 300,000 

At  the  beginning:  of  the  fiscal  year,  July  1,  1891,  there  remained 
$i;i8  *"       '-  <»f  thl8  appropriation,  which  has  been  applieil  to  the  works 
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for  wliicb  allotted,  and  various  incidental  expenses  wbicli  were  not  con- 
templated at  the  time  the  allotments  were  made. 

The  following  works  were  in  progress  during  the  year: 

Dam  heUceen  Davis  and  NeviUe  islands^  5  miles  belotc  Pittsburg. — At 
the  beginning  of  the  fiscal  year  some  minor  repairs,  consisting  of  repay- 
ing and  grouting  the  slopes  of  the  dam,  were  being  made.  These  re- 
pairs were  completed  August  15, 1891. 

Dam  at  Marietta  Island^  168  miles  belotc  Pittsburg. — ^This  dam  was 
completed  in  December,  1890.  During  the  winter  of  1890-'91  some 
damage  was  done  to  the  paving  and  filling  of  the  downstream  slope. 
At  the  beginning  of  the  fiscal  year  this  damage  was  being  repaired. 
The  work  was  done  by  hired  labor  and  was  completed  October  21, 1891. 

Dike  at  foot  of  Marietta  IsUind,  171  miles  below  Pittsburg. — Under 
contract  dated  February  14, 1891,  with  J.  C.  Graham.  The  object  of 
this  dike  is  to  hold  the  water  coming  down  the  right-hand  chute  of 
Marietta  Ij^land  and  prevent  it  from  sprea<ling  until  after  it  has  passed 
the  Marietta  Wharf.  It  was  originally  built  in  1844,  and  was  repaired 
and  extended  in  1875.  It  was  in  good  condition,  but  owing  to  the  in- 
creased height  given  to  the  dam  at  the  head  of  the  island  it  was  neces- 
sary to  raise  the  dike  to  the  same  height  in  order  to  cut  oft*  the  cross 
corrent.  Work  was  commenced  July  6, 1891,  and  completed  October 
23,  1891. 

.  Dam  at  head  of  Blennerhassett  Island,  185  miles  belotc  Pittsburg. — 
Under  contract  dated  February  14,  1891,  with  Richardson  &  Monrf>e. 
The  object  of  rebuilding  this  dam  (originally  constructed  in  1844), 
which  had  been  gradually  worn  down,  was  to  send  more  water  down 
the  navigable  channel  on  the  Ohio  side  of  the  island  and  to  improve 
the  bar  at  the  foot.  Work  was  progressing  at  the  beginning  of  the  fis- 
cal year,  and  the  dam  was  completed  December  28, 1891. 

Dike  at  Eight  Mile  Island^  2')6  miles  belotc  Pittsbtirg. — Under  contract 
dated  February  9,  1889,  vfith  John  J.  Shipman.  The  obje<*t  of  the  dike 
is  to  deepen  the  water  on  the  bar  at  the  foot  of  Eight  IVIile  Island. 
Owing  to  high  water  the  contractor  failed  to  complete  the  dike  within 
the  time  specified,  and  on  the  recommendation  of  the  officer  in  charge 
the  contract  was  extended  to  December  31,  1891.  Work  commenced 
August  15,  and  the  dike  was  completed  November  19,  1891. 

J>ike  at  Ctdlums,  471  miles  below  Pittsburg. — Under  contract  dated 
February  9, 1891,  with  John  J.  Shipman.  The  object  of  this  dike  is  to 
straighten  and  widen  the  channel  by  cutting  oft"  the  narrow  and  crooked 
passage  down  the  right-hand  shore,  and  thus  compel  the  river  to  make 
a  new  and  more  commodious  channel  across  the  present  bar.  Work  on 
the  dike  was  progressing  at  the  beginning  of  the  fiscal  year  and  was 
completed  December  9,  1891. 

Dike  at  lower  bar  at  Rising  Sun,  502  miles  belotc  Pittsburg. — Under 
contract  dated  February  9,  1891,  with  John  J.  Shipman.  The  objei't  of 
this  dike  is  to  improve  the  lower  bar  at  Rising  Sun,  which,  since  the 
improvement  of  the  upper  bar,  has  been  the  cliiof  sticking  i>lace  be- 
tween Cincinnati  and  Louisville.  Work  on  this  dike  was  progressing 
at  the  beginning  of  the  fiscal  year  and  was  completed  Xovember  25, 
1891. 

Dike  at  Madison,  Indiana^  552  miles  beloic  Pittsburg, — Under  contracts 
dated  February  9,  1889,  and  February  14,  1891,  with  William  iTirk. 
The  construction  of  this  dike  was  ordered  by  Congress,  and  its  object 
is  to  improve  the  harbor  of  Madison  by  deepening  the  water  on  the  flat 
shore  bar  that  lies  along  the  whole  front  of  the  city.  Work  on  this 
dike  was  progressing  at  the  beginning  of  the  fiscal  year  and  continued 
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until  Kovember  22, 1891,  when  the  contractor  was  coinpeU'ed  to  abandon 
the  work  on  account  of  high  water.  The  dike  was  alaiost  completed; 
only  a  little  paving  remains  to  be  done.  ^ 

On  the  recommendation  of  the  officer  in  charge  this  contract  was  ex- 
tended to  Il^ovember  30, 1892. 

Dike  at  Flint  Island^  683  miles  below  Pittsburg. — ^XJnder  contract  dated 
February  14, 1891,  with  William  Kirk.  The  object  of  this  dike  is  to 
contract  the  river  and  thus  deepen  the  water  below  Flint  Island,  there 
being  two  channels  at  this  place,  neither  of  which  is  deep  enough  for 
navigation  during  the  low- water  season.  At  the  beginning  of  the  fiscal 
year  work  on  this  dike  was  progressing,  and  on  November  25,  1891,  it 
was  completed. 

Dike  at  middle-of  Orand  ChaiUj  946  miles  below  Pittsburg. — Under 
contract  dated  December  1. 1884,  with  I.  V.  Hoag,  jr.  The  channel  at 
the  Grand  Ghain  is  borderea  on  the  right  by  reefs  of  rock  along  a  length 
of  about  6  miles,  extending  in  some  places  to  the  middle  of  the  river. 
The  object  of  building  dikes  at  this  locality  is  to  force  the  channel  away 
from  these  rocks.  One  dike  has  been  built  at  the  head  of  the  Chain 
and  another  at  the  foot,  the  dike  now  under  construction  being  inter- 
mediate. It  is  the  most  unl'avorable  location  for  work  on  the  Ohio 
Biver,  as  it  is  only  20  miles  from  the  Mississippi,  and  flood  stages  in  the 
latter  river  stop  work  at  the  Grand  Chain  almost  as  effectually  as  floods  in 
the  Ohio.  This  accounts  for  the  slow  progress  of  the  work,  and  the  long 
time  that  has  elapsed  since  the  contract  was  let.  At  the  beginning  of 
the  fiscal  year  the  dike  was  about  two-thirds  completed.  Work  w?w 
resumed  on  September  28  and  continued  until  Kovember  28,  when  opera- 
tions were  stopped  by  high  water.  The  entire  length  of  this  dike  is 
3,008  feet,  and  there  remains  unfinished  about  10  per  cent  of  the  work. 
On  the  recommendation  of  the  officer  in  charge  the  time  for  completion 
of  contract  has  been  again  extended  to  December  31, 1892. 

KOCK  EXCAVATION. 

Rock  bar  at  mouth  of  Licking  River ^  466  miles  below  Pittsburg, — ^This 
bar  consists  of  limestone  rock  in  situ^  covered  in  part  by  loose  rock  and 
gravel.  The  total  area  of  this  bar  is  about  48  acres,  and  it  projects 
toward  the  Ohio  shore  more  than  half  the  low- water  width  of  the  river, 
leaving  a  narrow  but  comparatively  deep  channel  on  the  Ohio  side.  At 
low  water  this  bar  completely  shuts  off  all  navigation  between  the  Ohio 
and  Licking  rivers.  Through  this  bar  it  was  proi)osed  to  cut  a  chan- 
nel about  1,500  feet  long  and  200  feet  wide  with  a  minimum  depth  of 
4  feet  at  low  water.  Work  began  in  1887  at  the  south  limit  of  the  bar, 
and  a  channel  05  feet  wide  and  135  feet  long  was  cut.  This  exhausted 
the  limited  sum  available,  $18,750.  By  the  river  and  harbor  act  of 
August  11, 1888,  925,000  was  allotted  for  this  work  and  an  additional 
allotment  of  $20,000  was  made  by  the  act  of  September  19, 1890.  A 
contract  for  continuing  this  work  was  made  July  12,  1889,  with  J.  F. 
King,  but  after  waiting  two  seasons  for  low  water  he  abandoned  the 
work  and  his  contract  was  annulled.  Authority  was  granted  to  do  the 
work  by  hired  labor,  and  at  the  beginning  of  the  fiscal  year  material 
and  plant  were  on  the  ground.  Work  was  commenced  on  July  6, 1891, 
and  continued  whenever  the  water  would  permit  until  November  15, 
1891,  when  all  the  work  projected  for  the  season  had  been  completed. 
The  cut  made  was^hrough  the  highest  part  of  the  bar  and  is  now  about 
475  feet  long.  The  total  quantity  of  solid  stone  removed  was  2^235 
cubic  yards.  This  work  was  done  under  tke  supervision  of  Mr.  I.  V, 
lloag,  jr.,  assistant  engineer. 
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ICE  PIERS. 

Ice  piers  are  liigb  isolated  cribs  filled  witli  stone,  i>laced  at  tlie  upper 
end  of  a  landing  in  order  to  ward  off  ice  and  drift.  An  ice  pier  is 
nsually  bnilt  in  two  or  more  sections,  with  an  interval  between  them 
somewhat  greater  than  the  width  of  a  section,  the  lines  of  sections  being 
at  right  angles  to  the  shore  or  inclining  downstream.  As  built  on  the 
Ohio  Biver,  ice-pier  sections  have  a  base  of  24  by  44  feet  and  a  top  of 
24  by  17.  The  outermost  section  is  usually  built  to  a  height  of  30  feet 
above  low  water  and  the  inner  sections  a  few  feet  higher. 

The  acts  of  Congress  authorizing  the  construction  of  ice  piers  re- 
quire an  antecedent  cession  of  riparian  rights  in  favor  of  water  craft 
seeking  shelter  from  ice. 

Ice  pier  at  Kerrs  Eurij  347  miles  below  Pittsburg. — Under  contract 
dated  May  23, 1891,  with  James  R.  Ware.  This  ice  pier  is  located  at 
the  upper  end  of  the  city  of  Pomeroy,  Ohio.  Work  commenced  Novem- 
ber 2,  1891,  and  was  continued  until  February  16,  1892,  when  the  stage 
of  water  prevented  any  further  work.  Only  about  40  per  cent  of  the 
work  was  done.  On  the  recommendation  of  the  officer  in  charge  the  ^ 
time  for  completing  this  contract  was  extended  to  June  1, 1892,  and 
again  extended  to  September  1, 1892. 

Ice  pier  at  Portsmouth^  353  ifiiles  below  Pittsburg. — Three  sections 
of  this  ice  pier  were  completed  during  the  fiscal  year  ending  June  30, 

1891.  The  fourt^section  under  contract  dated  May  23,  1891,  with 
James  B.  Ware,  was  conunenced  July  16  and  completed  December  4, 
1891. 

Ice  pier  at  Ripley^  414  mile^  below  Pittsburg. — Under  contract  dated 
May  23, 1891,  with  James  R.  Ware.  Work  commenced  July  6,  com- 
pleted November  1, 1891. 

EMBANKMENTS. 

Ch-ea^  Miami  embankment^  489  miles  below  Pittsburg. — ^The  river  and 
harboracts  of  1886  and  1888  state  that  the  object  of  this  work  is  to 
confine  the  waters  of  the  Great  Miami  Eiver  in  great  floods,  ^  to  the 
end  that  the  formation  of  the  bar  in  the  Ohio  River,  now  forming  and 
obstructing  navigation,  may  be  arrested.'^  The  extension  of  this  em- 
bankment under  contract  dated  June  10, 1891,  with  John  Johnson,  com- 
menced July  8,  and  the  work  provided  for  by  this  contract  was  fully 
completed  by  November  28, 1891 ;  the  total  of  material  put  in  place  was 
33,435  J.  cubic  yards.  By  authority  of  the  Chief  of  Engineers,  dated  No- 
vember 17,1891,arrangementsweremade  withthe  Cleveland,  Cincinnati, 
Chicago,  and  St.  Louis  Railway  Company  for  a  further  extension  of 
this  embankment  to  the  limit  of  available  funds.  Under  this  arrange- 
ment, 19,640  cubic  yards  of  material  was  put  in  place  by  March  31, 

1892,  and,  as  the  available  funds  were  exhausted,  the  work  ceased. 
Embankment  at  Shawneetown^  848  miles  below  Pittsburg. — The  object 

of  this  work  is  stated  in  the  river  and  harbor  act  to  be  "the  preserva- 
tion of  the  harbor,'^  and  the  work  to  be  done  is  to  strengthen  the  exist- 
ing levee  by  additional  earth  and  to  protect  the  exposed  faces  by  rip- 
rap or  paving.  At  the  beginning  of  the  fiscal  year  the  only  portion  of 
the  projected  work  remaining  to  be  done  was  the  protection  of  the  ex- 
posed faces  of  the  levee  by  riprap  and  paving.  A  contract  for  this 
work  was  made  under  date  of  September  23,  1891,  with  James  Short, 
at  prices  less  than  the  estimate,  and  the  work  was  completed  on  the  5th 
of  April,  1892.  The  balance  of  the  funds  available  for  tliis  work  will 
probably  be  applied  to  raising  and  strengthening  the  levee  still  further 
at  weak  points. 
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This  river  enters  the  Ohio  at  a  poiut  197  miles  below  Pittsburg  and 
14  miles  below  Parkersburg.  The  work  of  improving  na\figation  on 
this  stream  is  paid  for  out  of  the  appropriation  for  the  improvement  of 
the  Ohio  liiver,  and  it  therefore  appears  under  that  heading.  The  ob- 
ject to  be  attained  is  to  permit  Ohio  River  steamboats  to  ascend  to 
Coolville,  5  miles  above  the  mouth ,  during  high  and  medium  stages  of 
the  Ohio,  taking  advantage  of  the  backwater. 

This  work  was  under  the  immediate  supervision  of  Lieut.  Cassius  E. 
Gillette,  Corps  of  Engineers,  U.  S.  Army,  until  April  12, 1892.  Since 
that  time  Mr.  Edmund  Moeser,  assistant  engiueer,  has  had  immediate 
supervision  of  the  work. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

(KXTRACT  FROM  lEtEPORT  OF   MR.   EDMUND  MOESER.) 

'  The  work  of  improving  navigation  on  this  Htream  between  its  mouth  and  Cool- 
ville,  5  mi]es  alK)ve,  by  removing  rocks  and  snags  from  the  channel,  was  continued 
during  the  mouths  of  July  ^ud  August  and  closed  September  1,  1891,  as  everything 
had  been  done  for  which  there  was  any  necessity. 

The  following  is  a  summary  of  the  work  done: 

Stone  removed cubic  yards. .  627 

Logs  removed ^ nuuiber. .     48 

Drift  piles  removed .T. do 1 

Fallen  trees  trimmed do 2 

WORK  OF  OHIO  RIVER  DREDGES  DURING    THE   CALENDAR  YEAR   OF 

1891. 

This  work  has  been  under  the  immediate  charge  of  Mr.  E.  J.  Cari>en- 
ter,  assistant  engineer. 

OPERATIONS. 
(extract  KROM  report  of  MR.  K.  J.  CARPENTER.) 

The  dredges  remained  in  winter  quarters  at  tho  mouth  of  the  Muskingum  River 
until  March  6,  1891,  when  the  Oswego  was  sent  to  the  Monongahela  River  to  work  at 
Locks  No.  8  and  No.  9.  She  remained  there  until  April  5,  when  she  returned  to  Pitts- 
bnrg  and  was  laid  up,  until  joined  by  the  Ohio  and  the  rest  of  the  fleet  for  the  an- 
nual repairs,  on  April  17. 

Owing  to  the  late  date  at  which  the  appropriation  for  1890  became  available,  only 
such  repairs  had  been  made  as  were  absolutely  indispensable  to  tit  the  boats  for  tem- 


porary service.  The  repairs  for  the  season  of  1891  were  therefore  extraordinarily 
targe,  including  the  follo>«iug  unusual  items,  viz : 

For  the  OWo,  three  new  steel  spuds;  new  tin  roof  for  the  cabin;  new  and  larger 
crank  shaft  with  fittings  for  the  main  engines;  a  change  from  positive  to  friction 
clutch  for  hoisting  the  aft  spud;  improved  gearing  for  hoisting  the  forward  spuds 
by  hand,  and  new  packing  for  the  capHtan  engines. 

For  the  Osicego^  a  now  steel  dipper  pole;  new  crank  shaft  and  fittings  for  the  main 
engines;  new  packing  for  the  main  engines  and  capstan  engines;  friction  clutch  for 
aftspud  hoist;  improved  gearing  for  lioisting  the  forward  spuds  by  hand;  a  com- 
plete set  of  new  chains,  and  an  inm  roof  over  the  whole  of  the  boat. 

During  the  repairH  three  towboat*  were  burned  at  the  Pittfll>urg  wharf,  two  of 
them  alongside  the  Onwegoy  burning  her  sides  and  roof  so  badly  as  to  necessitate 
considerable  expenditure  to  restore  them.  The  destruction  of  one  dredge,  and  pos- 
sibly of  lioth,  by  the  fire  was  avoided  only  by  prompt  and  intelligent  action  of  the 
engineer,  Mr.  A.  C.  Siewers. 

The  purchase  of  tools,  a  ]>ipe  and  bolt-fitting  machine,  a  metal  shaper,  an  emery 
grinder,  a  large  dpU  press,  and  a  6-inch  by  6-ineh  vertical  engine  added  to  the  cost 
for  equipment,  .but  probably  did  not  mueh  increase  the  total  expenditure  for  the  sea- 
son, because  work  uone  by  them  reduced  machine  shop  bills  by  an  amount  almost 
equal  to  their  cost. 

The  dump  scows  built  in  1881  were  worn  out  and  ho  rotten  that  they  could  not  l>e 
repaired.  They  were  thereftire  condemned,  Jind  ]dans  were  prcpare<l  from  which 
two  new  scows' were  built  at  a  cost  of  $3,768.59  each,  $3,537  being  the  price  paid  the 
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contractors,  S.  W.  Coilm  &  Son,  and  $231.59  tho  ciist  of  matorinlH  for  tho  trnssos, 
which,  to  save  delay,  were  purchased  and  furnLshe<l  to  the  contractors.  The  scow 
designs  embodied  some  new  features,  the  principal  being  a  pair  of  vertical  stetd 
trasses  extending;  full  length  in  the  hold  of  each  scow  to  distribute  the  load  in  the 
binH  and  thns  prevent  the  hull  from  bending. 

The  tmsses^bave  answered  the  pnrpose  perfectly^  the  scows  being  in  excellent  con- 
dition after  a*season  of  hard  service. 

The  cost  of  building  the  scows  isnotincluded  in  the  tabular  statement  for  the  year. 

Upon  completion  of  the  repairs  the  dredges  started  down  the  riverj  their' first 
work  being  at  the  Davis  Island  Dam. 

Darin  Island  Dam,  Pennsyltania,  5^  miles  below  Pittshnrg, — The  dredges  made  two 
cut*  about  200  feet  long  below  flie  lock,  removing  tho  bar  at  the  guiding  crib, 
which  obetmcted  the  approach  to  tho  lock.  Excavation  made  July  3  to  13:  shale, 
gravel,  etc.,  2,362  cubic  yartls. 

Three  Brothers  Islands,  160  miles  below  Pittsburg. — ^.July  16  tho  dredges  pulled  out 
of  the  channel  a  sunken  coal  flat,  which  the  owners  aft^Twanls  raisocl  and  removed. 

Marietta  Dike,  171  miles  belato  Pittsburg. — After  the  dam  across  the  West  Virginia 
chanuol  at  the  bead  of  Marietta  Island  was  rebuilt,  it  was  found  that  the  incre:iscd 
volnuie  of  water  on  the  Ohio  side  canse<1  a  clangerous  cross  current  over  the  lower 
end  of  the  riprap  dike  at  the  foot  of  the  island,  particularly  during  a  rise  of  the 
Mnskinfi^m.  About  500  feet  of  the  lower  end  of  the  old  dike  was  therefore  removed 
by  the  c&edges,  which  at  the  same  time  dug  off  a  part  of  the  gravel  bar  at  the  ilike. 
Excavation  made  July  17  to  24  and  July  27  to  30:  loose  rock,  4M)S  cnbie  yards,  gravel, 
7,212.3  cubic  yards.  The  dredges  also  removed  171  piles,  1  coal-boat  wreck,  and  10 
logs  and  snags  weighing  26.1  tons. 

Marietta,  Ohio,  170^  miles  below  Pittsburg. — Dnring  a  rise  of  the  river,  which  sto]>peil 
operations  at  Marietta  Dike,  the  dredges  were  employed  to  remove  the  shore  bar  at 
the  railroad  incline  just  above  the  Fourth  Street  Wharf  at  Marietta.  Material 
dre<lged  from  this  bar  was  dumped  at  the  foot  of  the  island  to  stop  leaks  at  the  new 
dike,  then  in  process  of  construction.  Excavation  made  July  25  to  29:  hard  clay  and 
gravel,. 3^393  cnbic  yards. 

Head  of  BUnnerhassett  Island,  185 milesbelow Pittsburg. — July  30  the  dredges  stoppped 
while  traveling  to  tear  up  and  remove  from  the  chaunel  one  wreck  of  coal  barge. 

Foot  of  Blennerhassett  Island,  18Si  miles  below  Pittsburg. — A  bar  consisting  of  pnd- 
ding  stone  and  hard  gravel,  on  the  Ohio  shore  above  the  location  of  the  old  dike, 
was  dredged  off.  The  removal  of  this  bar,  which  detlected  the  current  toward  the 
tow>head  below  the  island,  has  materially  facilitated  the  passage  of  tows  in  both 
dkections,  and  by  permitting  the  current  to  follow  tho  axis  of  the  river  will  tend 
to  keep  open  a  good  low-water  channel.  Excavation  made  July  31  to  August  2(): 
pudding  stone,  5,703  cubic  yards;  hard  gravel,  17,107  cubic  yards,  lliere  was  also 
removed  from  the  channel  1  snag  weighing  3.1  t<m8. 

Foot  of  Blennerhassett  Island,  188%  miles  below  Pittsburg. — The  dredges  completed  the 
removal  of  the  old  dike  on  the  Ohio  shore,  on  which  they  had  been  previously  em- 
ployed in  1889  and  1890,  until  stopped  by  high  water.  Excavation  made  July  31  to 
August  3:  loose  rock  1^1.0  cubic  yards. 

Svan  Bar,  S1S\  miles  below  Pittsburg. — While  traveling  the  dredges  removed  frtim 
the  channel  at  this  place,  August  20, 1  snag  weighing  12  tons. 

Sieffrists  Ripple,  £40^  miles  Mow  Pittsburg. — A  wrecked  coal  barge  was  broken  up 
and  removed  from  the  channel  at  this  place  August  21. 

Little  Indian  Creek,  above  Xew  Richmond,  OhiOf  445\  miles  below  Piitshnrg. — During 
high  water,  which  prevented  the  dredges  from  working  at  Nine  Mile  Bar,  they  re- 
moved the  creek  bar  at  this  point,  which  had  been  dre<lged  olf  in^sso,  but  had  again 
built  out  into  the  river.  The  work  straightened  the  chaunel  and  widened  it  145  feet. 
Excavation  made  August  25  to  September  16:  gravel,  etc.,  16,119.1  cubic  yards; 
wreck  removed,  1  coal  flat;  snag  removed,  1,  weighing  2.5  tons. 

2k%nt  Mile  Creek  Bar,  461^  miles  below  Pittsburg. — Xinemile  and  Tenmile  creeks,  on 
the  Ohio  side,  come  together  a  short  distance  from  the  river,  and  formerly  ran  ]mrallel 
to  the  latter  for  several  hundred  yards  above  their  mouth.  During  the  past  year, 
however,  they  have  cut  through  the  bank  and  now  empty  into  the  river  about  *1.2(K) 
feet  above  the  old  month.  At  this  point  there  is  a  sliore  bar,  composed  of  pudding 
stone,  which  deflects  the  river  current  and  causes  the  low-water  chaimel  to  turn  from 
the  Ohio,  or  concave  side,  to  the  Kentucky  shore,  where,  as  it  runs  through  li^rht 
sand  and  gravel,  it  becomes  filled  up  by  the  higher  stages.  The  existence  of  a  pocket 
of  deep  water  on  the  Ohio  side  behmd  the  main  Ninemile  Bar  shows  that  the  chan- 
nel naturally  inclines  to  this  side  of  the  river,  and  indicates  that  if  the  obstructions 
which  deflect  the  current  were  removed,  the  channel  would  maintain  itself  on  this 
shore.  A  part  of  the  pudding-stone  bar  was  broken  up  by  blasting  it  with  dynamite, 
and  was  then  dredged  ofl",  widening  the  channel  125  feet.  A  large  amount  of  dej)osit 
from  the  creek  was  removed  at  the  same  time.  The  nmterial  removed  was  duni])ed 
on  the  opposite  side  of  the  river,  where  it  serves  to  turn  the  current  more  stronjily 
into  the  proposed  new  channel.    Sutticient  work  has  been  done  to  make  a  material 
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change  in  the  cnrrent^  cansing  it  to  follow  more  nearly  the  line  of  the  Ohio  shore, 
hut  additional  dredging  "will  no  douht  he  necessary  to  complete  the  improvement. 
The  dredges  removed  a  number  ot  logs  from  the  channel.  Excavation  made  October 
1  to  November  6 :  pudding  stone,  8,5^  cubic  yards;  gravel,  etc.^  19,851.4  cubic  yards ; 
sn^s  and  logs  removed,  11,  weighing  9  tons. 

Mead  of  MnemiU  Bar,  152  miles  below  Pittsburg. — A  cut  about  40  Ifeet  wide,  ex- 
t-ending  3  feet  below  channel  depth,  was  made  from  the  deep  water  below  the  creek 
bar  to  the  pocket  near  the  Ohio  shore,  a  distance  of  about  1,600  feet.  Most  of  the 
material,  wEich  consisted  of  sand  and  gravel,  was  dumped  on  the  Kentucky  shore 
above.  No  large  rocks  or  logs  were  found  in  th is  bar,  whicb ,  however,  proved  to  be  ex- 
ceedingly hard  and  compact.  The  object  of  the  di'edging  was  to  break  the  surface  of 
the  bar  on  the  line  of  the  proposed  new  channel,  and  thus  load  the  river  current  to 
cut  the  bar  away  in  the  desired  direction.  Excavation  made  September  17  to  Octo- 
ber 5;  sand  and  gravel,  12,237.5  cubic  yards. 

Eightmile  Bar,  455  miles  below  Pittsburg, — ^During  the  low- water  season  the  chan- 
nel at  this  point  was  filled  up  by  light  sand,  and  as  the  dredges  were  within  easy 
reach,  one  of  them  was  employed  to  open  up  a  channel  by  cutting  through  the  sand 
reef.  The  first  cut  soon  filled  up,  but  a  second  was  made,  which  sufficed  for  the 
small  boat«  running  until  the  river  rose.  Excavation  made  September  29  to  October 
1,  and  October  6  to  9:  soft  sand,  5,291  cubic  yards. 

Cullum^  RippUy  47Ii  milfs  below  Pittsburg, — ^The  construction  of  the  new  dike  at 
CuUums,  bv  changing  the  current  to  the  Kentucky  side  of  the  river,  where  it  made 
a  channel  through  the  gravel  bar,  exposed  a  number  of  obstructions,  most  of  which 
were  removed  by  the  snag  boat  Woodruff.  The  most  serious  one  however,  the  wrecke<l 
hull  of  the  large  steamboat  Mollie  Ebert,  was  left  for  the  dredges,  which  removed  it 
after  considerable  difficulty.  Excavation  made  November  11  to  November  12:  273 
cubic  yards;  wreck  removed  November  11  to  November  15:  1  steamboat  hull 

U]^on  completion  of  the  wrecking  at  Gullums  the  dredges  removed  the  cofferdam 
in  Licking  Kiver,  after  which  they  left  for  the  mouth  of  the  Kentucky  River,  where 
they  were  laid  up  for  the  winter. 

Owine  to  lack  of  money  no  dredging  has  been  done  in  1892,  the  boats  remaining 
in  the  iTentucky  River. 

Ohio  Biver  dredging  statement  for  1S91, 
DREDGES  IN  COMMISSION. 


Dredging  sravel,  sand,  etc 

Dredging  loose  rock,  pudding  stone,  etc  . . 

Bemoring  logs  and  snags ,. 

Bemoving  wrecks 

Total  days  at  work 


Time  at 
work. 


Day«. 

27 
3 


00 


Traveling 

Accidents 

High  water 

Suuda;y'8 

Working  in  Licking  Kiver 

Total  days  lost,  etc . . . 


Time 
lost. 


Dayt. 


8 
12 


•62 


^  Total  days  in  commission.  142. 


WOKK. 

Gravel,  sand,  etc.,  excavated  per  day  of  work cubic  yards . 

Gravel,  sand,  etc.^  excavated  during  the  season do . , . 

Loose  rock,  pudding  stone,  etc.,  excavated  per  day  of  work do. . . 

Loose  rock,  pudding  stone,  etc.,  excavated  during  the  season do . . . 

Total  excavation  during  the  season do... 

Logs  and  snags  removed  (twenty-four) tons . 

Wrecks  removed 

Piles  pulled  out 


COST. 


Equipment: 

Per  day  in  commission $1 2. 81 

Per  day  of  work 20.21 

For  the  season 1, 819. 85 

Towing  and  fuel : 

Per  day  in  commission 39. 50 

Per  day  of  work 62. 33 

For  the  season 5,608.97 

Repairs: 

Per  day  in  oommisBion 7. 66 

Per  d»y  of  work 12.08 


Repairs — Continued. 

For  the  season 

Salaries : 

Per  day  in  commission 

IVr  day  of  work 

For  tht'  season , 

Total  cost: 

IVr  day  in  commission 

J'er  day  of  work j 

For  the  season  . ..  J. 


1,469.6 

81,564.3 

860.5 

23,232.0 

104,796.3 

57.2 

6 

171 


$1,087.32 

'41.94  i 

66.18  , 

5, 956. 14  ■ 


101.91 

160.80 

,472.28 
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DREDGES  OUT  OF  COMMISSION. 

Time —  Days. 

Ill  ordioary 143 

Annual  repairs 80 

Total '. 223 

COST. 

Salaries  in  ordinary $2j  036. 48 

Towing,  etc 120.00 

Total  in  ordinary $2, 156. 48 

Salaries  daring  annnal  repairs 5, 002. 8H 

Annual  repairs  (shop  bills,  materials,  etc.) 4, 61^9. 78 

Total  cost  of  rep  airs 9, 642. 64 

Total  out  of  commission 11, 799. 12 

Cost  per  day  in  ordinary  (including  superintciulont's  pay ) 15. 08 

COST  OF  WORK,  INCLUDING   ALL  EXPENDITURES  {N  1891. 

Dredging  mvel,  sand,  etc $15,324.99 

Dredging  loose  rock,  pudding  stone,  etc 8, 757. 13 

Removing  logs,  piles,  and  snags 875. 71 

Removing  wrecks 1,313.57 

Total  expenditures  in  1891 26,271.40 

COST  PER  UNIT. 

Per  cubic  yard  of  gravel,  etc.,  excavated $0,188 

Per  cubic  yard  of  loose  rock  and  pudding  stone .  377 

Per  day  in  commission .* 101, 92 

Per  day  of  work 291.90 


Location  and  descripiion  of  work. 


Place. 


Bavia  laUmd  Lock  at  lower  guiding  crib 

Three  Brothers  IslandB 

Dike  at  foot  of  Marietta  Island 

Do 

Do 

Ifarietta  (Ohio)  Bar,  outoide  of  Fonrth  Street 


Head  of  Bieiuierfaaaseit  Island 

yoot  of  Blennerhasnett  Island : 

Old  dike  on  Ohio  shore 

Bar  an  Ohio  shore,  above  old  dike 

Do , 

Swan  Bar 

Siegriat  RipplB 

Lhlto  Indian  Creek  Bar  (Kew  Kichmond.  Ohio) . 

Do 

ITine-lfileBar.athead 

Kine-Mlle  Bar  (Ohio)  Chute,  at  boat] 

mDe-HUe  (Ohio)  Creek  Bar 

Do 

Eight-Mile  Bar 

CiulnmBar : 


Total. 


1^ 


^   _ 
H 

160 
171 
171 
171 
170i 

186 

188} 

)88i 

188| 

21 2^ 

240^ 

44.H 

445^ 

45l| 

452 

45U 

451  i 

453 

471i 


Dale,  1891. 


Jnlv.. 
— Ao  . 
...do  . 
...rto. 
...do. 
...do  . 

...do. 


July-Aug  . 

— uo 

...do 

All  east 

do 

AnB:.-S<»i»t  - 

S€pt.-()ct!- 

do 

Oct.-Nov  . . 

...do 

Sept. -Oft.. 
November  . 


2i 

10 

8 

1* 

13 
1 
i 

10 
12 
10 

3 

2 


90 


SB  § 

h 


6 


I    I 


1 ;  3.1  j. 

•iYi2-|: 


.1. 


11   0 


p 


171 


24  ,  52.' 
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Place. 


Davis  Tflland   Lock,  at  lower  fpiid- 
InR  crib. 

Three  Hnitliera  TfuanfU 

Dike  at  foot  of  Marietta  Inland 

Do 

Do 


Marietta  (Ohio)  Bar,   outside  of 
Fourth  Street  Landinf;. 

Head  of  Blonnerhassett  Island 

Foot  of  Bleuuerhnsnett  iHlaiid: 

Old  «Uke  on  Ohio  shiin* 

Bar  on  Oliio  hhore,  above  old  dike. 

Do 

Swan  Bar 

Siegrist  lU pple 

Little  Indinn  Creek  Bar  (Now  Kich- 
moud,  Ohio). 

Do 

Nine-Mile  Bar.  nt  head 

Nine-Mile  B.ir  (Ohio)  Chute,  at  head. 

Nine-Mile  (Ohio)  (  rwk  Bar 

Do 

Eight-Mile  Bar 

Cuilum  Bsir 


Kind  of  material 
removed. 


Shale,  gravel,  etc. 


Wr»>ck,  coal  Hat 

liOone  rock 

(travel 

Wrecks,  sna^^s,  piles, 

ete. 
Hard  clay  and  gravel  . 

Wreek,  ooiil  barge 


Loose  rock 

Hard  gravel 

Pudding  stone 

Snag 

Wreck,  coal  barge  . 
Gravel,  etc 


Wreck  and  snags 

Snags,  logs,  etc 

Hard  sand  and  gravel . 

Pudding  stone 

(iravel,  etc 

Soft  aand 

Wreck,  steamboat  hull 


Total. 


Excavation. 


Loose 
Gravel,  Irock.pud 
etc.      I      ding 

stone,  etc. 


I 


Cu.  yds. 


7.212.3 
3,393 


17, 107 


Cu.ydt. 
2,362 


4,808 


1,851 


16, 199. 1 


12, 237.  5 


19, 851. 4 

5,201 

273 


81,5<}4.3 


8,508 


23, 232 


Per  day 
of  work. 


Cu.  yd*. 

787.6 


1,068.5 
1,602.7 


1,096.5 


740.4 

1,710.7 

712.9 


1, 246. 1 


1, 223. 8 

709 
1,985.1 
1,763.7 


Cwt  per 
cubic 
yard. 


$0.37 


.273 
.183 


.173 


.394 
.171 
.400 


.234 


.238 
.412 
.147 
.127 


Place. 


Expenditures. 


For 
dredging 
gravel,  ete. 


Davis  Island  Look,  at  lower  guiding  crib 

Three  Brothers  Islands 

Dike  at  foot  of  Marietta  Island 

Do 

Do 

Marietta  (Ohio)  Bar,  outsideof  Fourth  Street  Landing 

Head  of  Bltvnnerhasseti  Island 

Foot  of  Blennerhassett  Island : 

Old  dike  on  Ohioshore , 

Bar  on  Ohio  shore,  above  old  dike | 

Do ; 

Swan  Bar ' 

Siegrist  Ripple ! 

Little  Indian  Creek  Bar  (Now  Richmond,  Ohio) I 

Do 

Nine-Mile  Bar,  at  head I 

Nine-Mile  Bar  (Ohio)  Chule,  at  head 

Nine-Mile  (Ohio)  Creek  Bar 

I>o 

Eigbt-Milc  Bar 

CuHom  Bar 


$1,313.57 
*""5H3.8i 


For  dredg-  For  remov- 
ingiHuldinp  ing  wrecks, 
Ht'Oi^.  loose ,   logs,  and 

rock,  ete.         snags. 


$87.'>.  71 
i,:»  1.3.57 


2,919.04 


3, 794. 76 


$72. 98 


729. 76 

'2,335.24 


2,919.05 
875.71 


Total 15. 324.13 


3, 502. 85 


8, 757. 13 


510.83 
'i«.95 


72. 98 
291.00 


291.90 
218. 93 


583.  81 


Total  for 
180L 


$875.71 
72.08 
1.318.57 
1, 313. 57 
510.83 
683.81 
145.96 

729. 7« 

2,919.04 

2, 3:».  U 

72.98 

29L90 

3,794.76 

291.90 

218.98 

2.919.06 

3,502.85 

2. 919. 05 

875.71 

683.81 


2,189.28  1      2«,27L40 


rp:moval  of  rock  and  other  obstructions. 


In  October  a  small  party  was  put  to  work  removinf?  daDgerous  ob- 
structions along  the  channel  between  Pittsburg  and  Steubenville, 
Ohio.  The  lateness  of  the  season  prevented  a  thorough  cleaning  of 
the  channel,  such  sis  should  have  been  made,  yet,  nevertheless,  good 
was  accomplished  at  several  phice^.  The  following  is  a  list  of  the  ob- 
structions removed  and  the  localities : 


Deadninn  Island,  200  cubic  yards  of  rock, 
Montgomery  Island,  12  cubic  yarda  of  rock. 
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Phillis  Island,  40  cubic  yards  of  rock. 

Line  Island,  80  cubic  yards  of  rock  and  some  snags, 

Babbs  Island,  wreck  of  coal  boat. 

ENCROACHMENTS. 

At  many  places  along  the  banks  of  the  river  where  navigators  had 
complained  of  encroachments,  examinations  were  made,  and  many 
I^arties  were  stopped  from  depositing  waste  material  in  the  river. 

One  firm,  who  have  been  engaged  in  the  business  of  digging  sand 
from  the  bed  of  the  river,  have  been  in  the  habit  of  leaving  huge  piles 
of  gravel,  the  refiise  of  their  digging  operations,  lying  in  the  channel 
in  the  vicinity  of  Brunot  Island.  In  November  their  operations  became 
so  dangerous  to  navigation  that  it  was  necessary  to  have  the  parties 
prosecuted.  When  the  case  came  to  trial  the  members  of  the  sand 
company  pleaded  guilty.  The  court  imposed  a  fine  of  $50  each,  and 
the  costs,  on  the  principals,  and  suspended  sentence  m  the  case  of  the 
employes. 

Information  has  been  received  at  various  times  that  certain  parties 
along  the  Ohio  River  were  dumping  material  into  the  river  or  over  its 
banks.  Investigations  have  been  made,  and  wherever  the  dumping  or 
filling  into  the  river  interfered  with  navigation,  or  was  an  encroach- 
ment on  the  channel  of  the  river,  the  matter  has  been  reported  to  the 
United  States  district  attorney  for  his  action. 

HARBOR  LINES. 

Under  the  provisions  of  section  12  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  three  boards  of  engineer  officers  were  convened  by  the 
Chief  of  Engineers,  under  the  authority  of  the  SeA3rerary  of  Wary4;o  con- 
sider and  report  upon  the  subject  of  harbor  lines  at  Pittsburg,  Pa., 
Wheeling,  W.  Va.,  and  Cincinnati,  Ohio.  These  boards  had  meetings 
and  recommended  the  making  of  careful  surveys  and  maps  of  the  three 
vicinities,  and  the  officer  in  charge  of  the  Ohio  River  improvement  re- 
ceived instructions  to  have  the  work  done  and  paid  for  from  the  appro- 
priation for  the  Ohio  River.  The  field  work  has  been  finished  and  a 
large  part  of  the  work  on  the  maps,  but  this  latter  work  was  suspended 
on  account  of  the  lack  of  funds  for  completion. 

BRIDGES  OVER  THE  OHIO  RIVER. 

During  the  past  fiscal  year  this  office  has  had  supervision  of  the 
erection  of  the  following  bridges,  viz : 

Bridge  of  Wheeling  Bridge  Company,  at  Wheeling,  W.  Va.,  90  miles 
below  Pittsburg.  This  bridge  was  completed  in  October,  1891,  in  full 
accordance  with  the  plans  approved  by  the  Secretary  of  War. 

Bridge  of  West  Virginia  and  Iron  ton  Raibroad  Company,  at  Kenova, 
W.  Va.,  313  miles  below  Pittsburg.  It  is  believed  that  this  bridge 
has  been  completed  within  the  last  few  days,  but  this  office  has  not 
yet  been  notified  of  its  completion  by  the  builders  of  the  bridge. 

Bridge  of  the  Central  Bridge  Company,  between  Newport  and  Cin- 
cinnati, 466  miles  below  Pitteburg.  This  bridge  was  completed  in 
September,  1891,  in  fall  accordance  with  the  plans  approved  by  the 
Secretary  of  War. 

EWa  92 124 
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STAGES  OF  THE  OHIO  RIVEE  DURING  1891-'92. 

The  following  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati, 
and  Evansville,  which  may  be  taken  to  represent  the  navigable  condi- 
tion of  the  Upper,  Middle,  and  Lower  Ohio. 

Gauge  of  Davis  Island  JDam^  near  Pittsburg. — ^When  the  dam  is  up,  low- 
water  readings  must  be  obtained  from  the  gauge  at  the  lower  end  of  the 
lock.  On  this  gauge  3  feet  2  inches  corresponds  to  a  navigable  depth 
of  3  feet,  and  6  feet  corresponds  to  the  same  depth  in  the  river. 


Davis  Island  Dam. 


1801. 

July 

August 

Seim^mber 

October 

Kovumber 

December 

1892. 

January 

February .^ 

March.; 

April 

Miiy 

June 

Total 


Depth  in  channel. 

Gauge  readings. 

Under 
3  feet. 

3  feet 
and 
over. 

6  feet 
and 
ovor. 

Highest 

Lowest. 

DayM. 

Daya. 

Days. 

Feet. 

Feet. 

0 

81 

13 

11.9 

4.0 

0 

81 

12 

10.7 

3.7 

10 

20 

4 

e.8 

1.0 

25 

« 

0 

3.8 

1.0 

12 

18 

7 

12.8 

2.4 

0 

31 

20 

15.10 

5.7 

0 

81 

22 

21.4 

4.0 

0 

29 

27 

13.1 

6.1 

0 

31 

20 

14.0 

5.8 

0 

30 

30 

12.7 

6.0 

0 

31 

20 

12.7 

5.5 

0 

30 

22 

15.3 

4.9 

47 

310 

224 

Cincinnati  gauge. — The  zero  of  this  gauge  is  about  2  feet  below  low 
wat^r ;  readings  of  about  4  feet  correspond  to  about  3  feet  in  the  channel, 
and  those  of  7  feet  to  about  6  feet  in  the  channel. 


Cincinnati. 


1801. 

July 

August 

September 

CK^tobor 

November 

Deoamber 

1892. 

January 

February 

March 

April 

May 

June 

Totol 


IX'ptli  in  channel. 


Fiidor 
3  feet. 


Day*. 
0 
0 
0 
0 
0 
0 


3  feci 
and 
over. 


Da;t$. 
3] 
31 
30 
31 


31 


8  fwt 
and 
over. 


Day*. 
31 
31 
22 
0 
13 
31 


366 


Higliest. 


Feet. 
18.2 
20.1 
17.8 
6.2 
24.6 
27.2 


41.6 
29.6 
34.5 
43.8 
32.2 
31.8 


Feet 
9.7 
8.1 
5.5 
4.5 
4.5 
12.4 


14.0 
13.9 
17.0 
20.5 
17.2 
15.0 
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Uransrille  gauge. — ^The  zero  of  this  gauj^e  is  at  the  low-wator  line. 
Readings  of  2  feet  correspond  to  about  3  feet  in  tlio  cliannel,  and  read- 
ings of  6  feet  correspond  to  about  6  feet  in  the  channel. 


Syansville. 


Depth  in  channel.      |    (TAii^e  n*a<IiiigH. 


Under 
3  feet. 


3  feet     6  feet 

and     I     and      Highesl.    Lowest, 
over.   '  over. 


1891. 


July 

An^iut  ..    . 
S<-pt«*inb*r . 

October 

November  . 
I)««ember. . 


1892. 


January  . 
FcbnuirN 
Marrli  .'.. 
April  .... 

Max 

Jane 


Day*. 

Day*. 

0 

31 

0 

31 

0 

30 

0 

31 

0 

30 

0 

31 

0 

31 

0 

29 

0 

31 

0 

3<) 

0 

31 

Doyt. 

Feet. 

31 

16.0 

31 

0.4 

21 

13.5 

0 

3.7 

7 

15.0 

31 

18.9 

33.4 

25.9 
29.8 
38.2 
34.6 
24.1 


Total. 


Feet. 


6.8 
6.6 
3.9 
2.1 
2.0 
9.3 


12.0 
12.9 
17.0 
20.6 
16.0 
12.1 


OPERATION  OF  DRAWS  IN  HIGH  BRIDGES. 

There  are  no  low  drawbridges  on  the  Ohio  River;  the  general  Ohio 
River  bridge  law  requires  that  all  bridges  shall  have  a  lioight  of  at 
least  40  feet  above  high  water,  and,  Ainee  large  steamboats  require  more 
than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincinnati 
Suspension  Bridge  shall  have  a  draw  for  use  in  high  water,  unless  they 
give  a  clearance  of  at  least  53  feet  above  high  water.  There  are  three 
high-water  draws  on  the  Ohio  River,  but  the  draw  in  the  Ohio  Falls 
Bridge,  at  Louisville,  is  exceptionally  located,  and  no  record  of  its 
operation  is  kept. 

Rei)ort8  from  the  two  other  draws  have  been  received.  Owing  to  the 
favorable  stage  of  water  in  the  river  these  draws  were  not  operated 
during  the  fiscal  year. 

STOPPAGE  OF  NAVIGATION  BY  ICE. 

The  past  winter  was  a  very  mild  one,  and  assuming,  as  heretofore, 
that  the  condition  of  affairs  at  Cincinnati  is  a  ftiir  average  for  the  whole 
river,  I  have  to  report  that  the  navigation  of  the  Ohio  River  was  not 
affected  by  ice  during  the  past  fiscal  year, 

LOSSES  BY  COLLISION  WITH  BRIDGES. 

The  following  tables  show  the  losses  sustained  by  the  commerce  of 
the  Ohio  River  during  the  past  fiscal  year  by  collision  with  the  piers  of 
bridges  crossing  the  Ohio  River. 

KENOVA  BRIDGE.* 


na«e. 

Owner. 

St<MnilM>at. 

Leas: 

Amount. 

Pi evionaly  reported    ..-'    - 

$><.  7<"K).  ("H) 

Mtr.  36,1892 

S.  S.  Cramp  &  Co 

Total 

■  J.C.Kisher 

1 

4  coal  boats 

10.  IMHI.  (K) 

18,  700. 00 

1 

Digitizes  15yvj 

*Vttfitti 

ahe4. 
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COVINGTON  AND  CINCINNATI  RAILROAD  BRIDGE.* 


Date. 

Owner. 

Steamboat. 

Loss. 

Amount. 

Previonsl V  rcportcnl ---   

$43, 150. 00 

May  22,1882 

W.H.Brown  Sons 

Chaiiea  Brown 

Barge  dainagod... 

IM).  00 

Total 

43,300.00 

1 

HENDERSON  BRIDGE.t 

7, 1891 

Previoualy  report«Mi  . 
W.  H.  Brown  ^}on8. . - 

$18  480  00 

Deo. 

Alice  Brown 

1  coal  boat 

2, 040.  00 

Total 

20,520.00 



CAIRO  BRIDGE.* 

Provionaly  reportcKl 

$9, 242.  00 
4,300.00 

2,454  65 

Jan.   26,1892 
Feb.  18,1892 

S.  S.  Cnmip  &  Co 

Smoky  City 

Mariner 

1     coal     boat,    1 

barge,  1  flat 
1  barge . 

W.  H.  Brown  Sons 

Total 

15,996.65 

1 

Losses  by  coUmon  with  Ohio 

Beaver  Bridge $56,040.00 

Stenbenville  Bridge 90, 308. 00 

Wheeling  and  Martins  Ferry 

Bridge 1       9,800.00 

Bellaire  Bridge 126, 576. 00 

Parkorsburg  Bridge 72, 677.  00 

Poiu  t  Pleasant  Bridge 9, 600. 00 

Kenova  Bridge 18,700.00 

Newport  and  Cincinnati  Rail- 
road Bridge 44,107.00 


Eiver  bridges  to  June  SO,  1803. 

Covington     and     Cincinnati 

railroad  Bridge ^3, 300.  00 

Cincinnati  Southern  Railroad 

Bridge 9,812.00 

Ohio  Falls  Bridge 80, 350. 00 

Kentucky  and  Indiana  Bridge  27, 767. 00 

Cairo  Bridge 15, 996. 65 

Henderson  Bridge 20, 520. 00 


Total 625,553.65 


ESTIMATE. 

The  following  estimate  made  by  my  predecessor,  Lieut.  Col,  William 
E.  Merrill,  in  his  la«t  annual  report,  of  the  amount  of  money  that  should 
be  appropriated  to  a  river  of  the  magnitude  of  the  Ohio  and  with  so 
large  and  valuable  a  commerce,  is  repeated: 

Low  dams  and  dikes $600, 000 

Davis  Island  Dam 11, 500 

Rock  bar  at  mouth  of  Licking  River 20, 000 

~     '  20.000 


Removalof  rock  reefs  in  channel 20, 000 

General  iadininistration,  inspection,  engiueering,  and  eoulingciicies 35,000 

Total 706,500 

The  item  of  $11,500  inserted  for  the  Davis  Ishmd  Dam  is  composed 
of  $3,500  inserted  for  quarters  on  Davis  Island  and  $8,000  for  extend- 
ing the  guide  crib  below  the  land  wall  of  the  lock.  Exx)erience,  after 
the  work  was  completed,  showed  that  more  men  were  required  to  man- 
age the  lock  and  dam  than  were  originally  estimated  for,  and  it  became 
necessaiy  to  quarter  the  additional  force  on  Davis  Island.  They  were 
placed  in  the  temporary  buildings  occupied  by  the  laboring  force  dur- 
ing the  construction  of  the  work,  but  these  buildings  are  no  longer 
habitable.  The  extension  of  the  guide  crib  below  the  lock  is  urgently 
requested  by  coal  shippers,  because  at  certain  stages  of  the  river  there 
is  an  eddy  below  the  lock,  and  an  hour  or  two  is  sometimes  lost  before 
a  fleet  can  get  out  of  this  eddy  and  proceed  down  the  river.3Qg|^ 

*  gompleted  in  1889.  t  Completed  in  1889. 
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Money  statement. 

Joly  1, 1891,  balance  miexpended .' $317, 057. 10 

Sale  of  property 243.71 

317,300.81 
Jane  30, 1892,  amonnt  expended  during  fiscal  year 259, 114. 37 

Jnly  1, 1892,  balance  unexpended 58,186.44 

July  1, 1892,  outstanding  liabilities $«,  159.99 

Jnly  1, 1892,  amount  coYered  by  uncompleted  cuutracts 16, 331. 13 

24,491.12 

July  1, 1892, balance  available 33,695.32 

Amount  appropriated  by  act  approved  July  13, 1892 360, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 393, 695. 32 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894  600, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  riprapping  levee  at  Shaioneetown,  III.,  opened  Sepiemher  1,  ISOl, 


Xo. 


Xame  and  address  of  bidder. 


Price  per 
cubic  jard. 


Aggregate. 


1     James  Sbort,  St.  Charlei^,  Mo. 
3  i  Frank  Xirk,  Madison,  Ind  . 
3     ~  "      ~ 

4 


Kentacky  Stone  Ballast  and  CoiiHtniction  Company,  Frankfurt,  Ky  . 
B.K.Harsha&  Co.,  Sbawneetown,  111 


$1. 50 
l.flS 
2.15 
2.48 


$6,900.00 
8,  »70. 00 
9, 890.  00 

11,408.00 


Contract  awarded  to  James  Short  and  executed  under  date  of  September  23,  1891. 


Ahstraet  of  contracts  for  improving  Ohio  River  made  during  the  fiscal  year  ending  June 

30, 1893. 


Contractor. 

Work  of  improvement. 

Date  of  con- 
tract. 

To  expire. 

fnn<*^Sb'«>^ 

Biprapping  soutbem  levee  at  Sbawneetown,  111 . . 

Sept23,18fel 

April  19, 1892 

OHIO  RIVKR  COMMERCE. 


In  connection  with  the  commercial  statistics,  which  are  given  farther  on  in  this 
report,  it  is  deemed  pertinent,  interesting,  and  valuable  to  give  the  following  extracts 
from  tne  last  annual  report  of  the  superintendent  of  the  Cincinnati  Chamber  of 
Commerce: 

"The  records  forl889-'90  showed  a  large  gain  in  river  business  over  previous  years 
for  quite  a  period,  and  this  increase  was  maintained  during  1890-'91  in  both  freight 
and  passenger  traffic.  It  is  to  be  noted  that  this  enlargement  of  volume  of  river 
commerce  was  due  more  to  an  increased  movement  of  manufactures  than  of  pro- 
duce, there  being  some  deficiencies  in  crops  in  the  valley  region.  Soutliern  products, 
including  sugar,  molasses,  cotton,  etc.,  contributed  a  liberal  volume  of  freight. 

**The  revival  of  river  commerce  necessitated  enlargement  of  transportation  facili- 
tiee,  and  during  the  year  two  steamers  were  rebuilt  for  the  Cincinnati^  Portsmouth 
and  Pomeroy  trade,  two  for  the  Cincinnati  and  Louisville  Mail  Line,  and  one  new 
steamer  boilt  and  one  purchased  for  the  Memphis  and  Cincinnati  Packet  Company ; 
these  three  lines  being  practically  under  one  management. 

"With  the  additions  mentioned,  the  equipment  in  these  lines  was  better  than  pre- 
viously daring  a  period  of  six  years,  embracing  seventeen  ))oatS7  with  a  capacity  of 
11,700  tonjB,  and  representing  about  half  of  the  tonnage  engaged  in  the  Cincinnati 
trade.  There  were  daily  departures  (excepting  Sundays)  to  Pomeroy,  Portsmouth, 
Hadijon,  and  Louisville,  and  intermediate  points,  and  two  departures  weekly  to 
MemphU.  ^,g.^.^^^  ^y  Google 
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"  The  Pittsburg  and  Cincinnati  Packet  Cofiipany,  with  an  equipment  of  six  steain- 
ers,  made  daily  departures,  except  Wednesdays.  The  tonnage  in  this  trade  was 
3,370  tons,  and  was  fnlly  employed.    »    »    * 

"  The  Southern  Transportation  line  had  five  steamers  in  service,  with  a  tonnage  of 
5,606  tons,  making  three  departures  every  two  weeks.  The  line  had  a  good  business 
up  to  the  close  of  the  season.  The  traffic  of  this  line  largely  represents  reshipments 
or  goods  from  Pittsburg  and  lower  Ohio  business ;  also  the  movement  of  sugar,  mo- 
lasses, eto.^  from  the  South,  these  products  showing  the  largest  volume  in  any  year 
since  1882.     *     *     • 

''The  lines  mentioned  embrace  the  most  important  part  of  river  transportation  in- 
terests at  Cincinnati.  The  Kanawha  Packet  Line  made  weekly  trips  to  Charleston. 
The  Chilo  Packet  made  daily  trips.  There  were  tri- weekly  departures  to  Peters- 
burg. 

"  The  year's  business  has  been  so  satisfactory,  followinjj  two  years  of  improving  re- 
turns for  river  transportation  interests,  that  expectations  have  been  greatly  en- 
couraged, and  a  further  revival  in  river  commerce  is  confidently  lookea  for.  The 
large  increase  in  passenger  traffic  the  past  two  years  has  occasioned  decided  improve- 
ments to  be  made  in  the  building  of  new  steamers  for  the  accommoctation  and  com- 
fort of  the  traveling  public.  The  equipment  in  the  Cincinnati  trade  now  compares 
favorably  with  river  navigation  facilities  anywhere. 

"  With  1890-'91  there  has  been  a  period  of  three  years  of  little  interruption  to  the 
movement  of  steamers  in  the  Cincinnati  trswle  from  low  water,  the  record  in  this 
respect  being  quite  exceptional.  During  this  time  tlicre  has  been  continuous  com- 
munication by  the  largest  steamers  between  I*omeroy  and  Louisville,  and  with  but 
short  interruptions  in  the  Pittsburg  and  Memphis  trailes.  The  lowest  stage  of  water 
recorded  at  Cincinnati  during  the  time  was  4  feet  5  inches.  There  have  been  no  in- 
terruptions to  steamers  from  ice  since  February,  1888,  at  this  port  and  below,  and 
only  slight  delays  in  the  upper  Ohio.  The  highest  stage  of  water  recorded  at  Cin- 
cinnati during  the  year  was  57  feet  4^  inches,  on  February  25,  which  occasioned  a 
few  days'  interruption  to  traffic,  but  not  att>ended  with  serious  damage  to  property 
or  loss  of  river  transportation.*'    •    »    * 

Coal  shipments  from  Pittsburg,  Pa. 
[Furnished  by  Capt.  William  Kvans.] 


To  Cincinnati. 

To  Louisville. 

Months. 

Trips. 

Coal 
boats. 

Coal    1  Fuel 
bart^es.    flats. 

Tons. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fuel 
Hats. 

Tons. 

January ............ 

7 
2 
10 
16 

92 
2 

s" 

92 

7 

121 

204 

2 

5 

43,B62 
39, 873 
43.552 
105, 093 

13 

1 

10 
18 

63 

'*'*88' 
82 

77 
12 
23 
133 

2 

*"'i6' 

9 

93,540 

39,568 

237,679 

142,995 

March 

April 

Miy 

Jmie 

65 
20 
12 

55 
12 
2 

669 
233 

144 

1 

i' 

359,  547 
123,906 
70,611 

71 
21 
12 

287 
86 
15 

623 

154 
173 

87 
14 

7 

575,095 
151,536 
71,029 

July 

August 

September 

October 

November 

24 
20 

32 
50 

252 
163 

10 

7 

153,  018 
126,743 

40 
25 

214 
149 

221 
111 

21 

8 

821,022 
195,583 

December 

Total 

176 

250 

1885 

26    1,065,755 

211 

934 

...1627 

108 

1,828.017 

Grand  total... 

2,893,753 

Comparative  tMe  showing  coal  shijyments  from  Piitshurg  during  the  eight  years  ending 

December  51, 1891. 


Tear. 

To  Cincin- 
nati. 

To  Louis- 
vUle. 

Total. 

1884 

946. 124 
1,733,104 
1, 262, 702 

788  090 

1,160,292 
1, 114, 008 
2.220,530 
1,  367, 012 
2,223,494 
1,439,747 
2, 095, 716 
1.828,047 

2.106,416 
2,847,112 
8,483,233 
2, 156, 702 
4,174,376 
2,589,689 
3.420,357 

1885 : 

1886 

1887 .     . 

1888 

1,950,882 
1, 149, 892 
1,324,641 
1, 065, 705 

1889 

1890 

1891 
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Commerce  passing  Davla  Island  Dam  in  ISOl, 


Ancending. 

Besec^ndiiig. 

Vessels. 

1^ 

i  h 

1 

Tons. 
40,680 

.a 

1 

Freight. 

Total, 
fit'ight. 

P*ckPtM 

Freiifhi  Uiattf 

No. 
141 

Tons.       Xo. 
15,5«0  1      415 

Xo. 
140 

Tuiift. 
15,630 

423 
4 

To  nit. 
46.SiH) 

i.auo 

Ttnut. 
124,760 
1,200 

Tow  boatit 

40« 
li»2 
495 

..::..:.  "i;27s" 

1         43 

!       443 

2.  80U  '  3. 052 
1,300  1  1.127 

8.  16U 
4,500 

303    

i.;}84) 

Model  bar^r^ 

Cm]  boats 

3    1        62 

21       16  tNH)  1  1  ^V4M 

58,900 

1,273.976 

1, 947. 120 

243,200 

52,109 



58.900 
1  289  976 

Ba^-g^ 

FUta 

Rafts                            .... 

128  '  as.  m« 

367     55.781 
25  1  17,300 
50  '.- 

3.660 

1,&^ 

50 

70 

2,  020. 176 
304,784 
69,409 

Mii^>-l)j||l4^nrf    .  T    ,  . 

33 

::::::::'    w  :::;:::: 

Twtal. 


19,060     6,412  ,  59,340  ,  1,037    172,810     8. 056     3.023,395     3,875,205 

I        I         I        ;         I        I 


River  com.merce  of  Cincinnati  for  the  year  ending  August  31,  1S91, 


Articles. 


Aleobol 

Ale  and  beer. 
Apples  . 


Re- 
(M^iptH. 


Tons. 


SS™*' 


2,075 


hues  . 


Beans.... 

B€*f 

Boots  and 

Bnui«  etc 

Btmhu  oora.... 

Butter 

Caodles 

(Hastings 

CatUe 

Oment 

Ch««se 

Cider 

Coffee 

Coopers  :;i» 

Com 

Cum  meal 

OrttOB 

Crockety 

Jpg« 

Ffcatbers 

Fish 

Flour 

Fmit: 

Dried 

GnMO 

Fonutnre 

Glan,  window 
Glasawara  — 

Grease 

Hardware 

Ha^ 


36 
133 


18 
248 


109 


1,744 

4.395 

8,388 

2 

410 

57 

674 

581 

3 

13,345 

622 

748 

65 

7 

614 

85 
1,«1 


HjJ^'. 


Hog  product. 

Hops 

Horsea 

Iron 

Iron: 

«g 


192 
4,3Si 

299 
2,510 
3,046 

315 

7,788 

16 


I        878 
I  14,150 

'    4,272 
I        361 


Ship- 
ments. 


Tong. 

74 

1,617 

175 

14 

2 

67 

10 

500 

733 

3 

21 

31 

1,924 

106 

8,490 

66 

400 

1,347 

392 

972 

708 

557 

588 

29 

5 

944 

3,768 

69 

•7 

1,021 

85 

8,541 

219 

2,988 

516 

106 

58 

2,657 

8 

668 

10,266 

2,465 


Total. 


Tons. 

74 

1.617 

2,250 

14 

38 

200 

10 

618 

981 

3 

130 

31 

3,668 

4,501 

11,878 

68 

810 

1,404 

1,066 

1,556 

711 

13,902 

1,210 

777 

70 

951 

4.382 

144 
1,678 
1,021 

277 
7,895 

518 
5,498 
3,562 

421 

7,846 

2,673 

6 

1,646 

24,416 

6,737 
361 


Articles. 


Lead: 

Pig 

WhiU- 

Leather 

Lemons 

Lime 

Lumber 

Malt 

Mannfaotiu-oa 

Merchandise 

Molasses 

Nails 

Oats 

OU 

Onion.<i 

Oranges 

Peanuts 

Petroleum 

Potatoes 

Hlce 

Kope 

Bosin 

Rve 

Salt 

Seed,  clover  and  tiuiotliy 

Shoep '.. 

Shot 

Soap 

Sorghum 

Spicsea 

Starch 

Stearine 

Sugar 

TaUow 

Tea 

Tobacco 

Turpentine 

Vegetables,  green 

Vinegar 

Wheat 

Whisky 

Wines  and  liquors 

Wool 

Yam,  ootton 


Re- 
ceipts. 


Tons. 


299 


795 

6,620 

22 


28, 175 

7,  207 

33,478 

5 

1. 186 

61 

3 

I     1,815 

865 

951 

204 

879i 

5 

309 

16, 028 

93 

1,196 


23 
987 


285 

19 

1,020 

590 


19. 309 

2 

443 


4,334 
8,861 

190 
91 

446 


Ship- 
men  t«. 


Tons. 

6 

295 

92 

48 

730 

2,120 

46 

180 

ai,782 

4,094 

18,908 

320 

1, 290 

158 

183 

541 

1,412 

882 

138 

1, 327 

99 

62 

8,147 

867 

65 

256 

666 

13 

7 

202 

6 

2,  693 

15 

8 

2,765 

18 

128 

1, 260 

825 

6,483 

366 

11 


TotaL 


Tons. 

6 

295 

391 

48 

l.-Vj:, 

8,740 

68 

180 

52, 957 

11.301 

52.  386 

325 

2,476 

219 

186 

2,356 

2,277 

1,833 

342 

2,206 

104 

371 

24,175 

960 

1,261 

256 

689 

1,000 

7 

487 

25 

3,719 

605 

8 

22.074 

20 

571 

1,200 

5,159 

15,344 

556 

152 

446 


Becapitulation, 

Tons. 

Receipts 210,956 

Shipments.. .:.. 425,831 

Total y«^...  336,787 

Digitized  by  VjOO^ 
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Arrivals  and  departures  of  eteamboaU  at  the  port  of  Cindhnaii,  Ohio. 


1885-'86. 

1886-'87. 

1887-'88. 

1888-'89. 

188»-'90. 

1890-'91. 

Porto. 

Arri- 
valA. 

De- 
part- 
ures. 

Arri- 
vals. 

De- 
imrt- 
nres. 

Arri. 
vals. 

De- 
part- 
urea. 

Arrl- 
vids. 

De- 
part- 
ures. 

51 

237 

2,234 

Arri- 
vals. 

De- 
part- 
ures. 

Arri- 
vals. 

De- 
part, 
uros. 

NewOrleana 

Pittobnrg 

63 

103 

2,323 

66 

103 
2,314 

84 

69 

2.169 

88 

70 

2,173 

35 

156 

1,389 

37 

153 

1,385 

51 

237 

2,233 

38 

197 

2,022 

37 

194 

2,021 

31 

208 

1,995 

31 
2<I7 

Other  porta 

1,990 

Total 

2.489  |2,488 

2,272 

2,281 

1.580 

1,575 

2,621  i2,522 

2.257 

2.252 

2,234 

2,234 

Schedule  of  rates  on  flour  per  hatrel  by  rail  and  nrer  from  Cindnnati  for  six  years  end- 
ing August  SI,  1891. 


DestinaUon. 

188C. 

1887. 

1888. 

By  rail. 

By  river. 

By  r4iL 

By  river. 

By  rail. 

By  river. 

Pittsbu  rg 

Cent*. 

26  to  81 
15 
44 

Cent*. 

15  to  20 

15 

85  to  39 

Cent*. 

24  to  31 

16 

Uto49 

Cent*. 
15 
15 
85 

Cent*. 
22  to  24 
15 
40  to  49 

Cent*. 
15 

Louisville 

15 

If ew  OrleauH .   .      .        

35 

Destiuatiou.  . 

1889. 

1890. 

1891. 

ByraiL 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

Pittsbnrir          

Cent*. 
23 
15 
54 

Cent*. 
15 
15 
35 

Cent*. 
23  to  24 
15 
49  to  54 

Cent*. 
15 
15 
35 

Cent*. 
24 
15 
49 

Cent*. 
15 

XiOuisville 

15 

New  Orleans 

35 

Comparative  statement  of  commerce  passing  the  falls  of  the  Ohio  Biver  by  canal  and  by 

river. 


Years. 

Canal. 

Open  river. 

Total. 

Vessels. 

Tons. 

Vessels. 

Tons. 

Vessels. 

Tons. 

1882 

3,988 
6.231 
3,485 
6,678 
4,964 
4,069 
6,063 
5,534 
4,886 
4,739 

935,628 
1,849,115 

785, 192 
1,443,181 
1,240,112 

867,807 
1,915,365 
1, 404. 573 

998,062 
1,802,471 

2,305 
1,484 
1.548 
822 
1.796 
2.297 
2,252 
1,984 
8,828 
2.137 

668,866 

483,281 

484,124 

262.862 

577,547 

1, 204, 518 

1,162,305 

057,829 

1, 717, 158 

1,062,428 

6.293 
6,715 
5,033 
6.500 
6,760 
6,366 
9.216 
7,518 
8.214 
6,876 

1,604,494 
1,832  306 

188:1  

18ai 

1,269,316 
1,706,048 

1885 

188<i 

1,817,669 
2, 072, 326 

1887     

188H 

3,077,670 

188n 

2,362,402 

1890 

2,715,220 
2.364.899 

1891 
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Commerce  of  Ohio  Eiver  in  1891. 


Name  of  boat  or  company 


Cottl  shipments  from  Pittsbarg.. 
Tennessee  Kiver  Navigation  Co  . 
Huntineton  and  St.  Louis  Tow- 
boat  Co. 

A.  Montgomery  &.  Co 

TfaeMarmetCo 

Steamboat  Hawk 

Steamboat  HarLsou 

Steamboat  KevHtone  State 

Steamboat  Scotia 

Steamboat  Ancles 

Steamboat  C.  W.  iiatchelor 

Steamboat  Congo 

Steamboat  Lou&e 

Steamboat  lAztie  Bay 

Steamboat  New  Conrrier 

Steamboat  Ben  Hur 

Steamboat  H.  K.  Bedford 

Steamboat  Leni  Leoti 

Steamboat  Venice 

Steamboat  Yenns 

Siaamboat  Olivette 

Steamboat  B.  E.  Phillips 

Steamboat  Libertv 

Steamboat  Eliza  11 

Cineinnati  Sand  and  Gravel  Co  ..' 

Steamboat  T.  N.  Bamsdall 

Steamboat  T.M.Bavne 

Steamboat  Bob  Ballard 

Steamboat  Matt  F.  Allen 

Steamboat  Mary  £ 

Steamboat  Jessie 

Steamboat  Valley  Belle 

I.  B.  Ware 

Steamboat  Capitol  City 

Syracoae  Coal  Co 

John  Barrett  &Son 

Pomeroy.  Cincinnatt&LoaisviUe 
Barge  line. 

Boena  Vista  Freestone  Co 

Jnhling  Coal  Co 

Cincinnati  and  Pomeroy  Packet 
Co.* 

Cole  dk  Collins 

Armstrong  Bros 

Great  Kanawha  Towboat  Co 

ColUer  Bndd  &  Co 

Xanawba  and  Ohio  Transporta- 
tion Co. 

Zlla  layman  Towboat  Co 

Steamboat  Henry  M.  SUnloy 

Thomas  Hall 

Steamboat  Ida  Smith 

Steamboats.  T.  Enos 

Steamboat  F.  J.  O'Connell 

Steamboat  Chevalier 

Ashland  Coal  and  Iron  Rwy.  Co. 

Steamboat  Mink  Ko.  2 

Steamboat  Beliance 

Steamboat  saver  Wave 

Cole  dt  Collins 

Steamboat  M.  P.  Wells 

John  Trapp 

Steamboat  Tacoma 

Steamboat  Panline 

The  Coney  Island  Co 


fienrj' Spine  &  Son 

Steamboat  Bellevne 

Steamboat  Levi  J.  Worknm  . 

R.H.  Iteming 

U.  &  Mail  Line  Co.t 

Steamboat  B.  F.  Young 


Between  what  points  on  the  Ohio 
Kiver. 


Pittsburg  to  Cairo  . 

do.:. 

do 


.do. 


Pittsburg  to  Louisville  . . . 

do 

Plttsbarg  to  Cincinnati . . . 

do... 

do 

do 

do 

do 

Pittsburg  to  Portsmouth. . 

Pittsburg  to  Oalllpolis 

Pitt.Hburg  to  Parkersburg. 
do.. 


Pittsburg  to  Wheeling 

Pittsburg  to  McKees  Kocks. 


-do. 
.do. 


East  Liverpool  to  SteubenviUo  . 

Wheeling  to  Bellaire , 

Wheeling  to  Clariufjton 

Wheeling  to  Parkersburg 

Wheeling  to  Cincinnati 

Raven  Rock  to  Marietta 

Marietta  to  Parkeraburg 

Marietta  to  Gallipolis 

do 

Parkersburg  and  vicinity 

Parkersburg  to  LoaiHville 

Raveuswood  to  Middleport 

Ravenswood  to  Warsaw 

Letart  to  GallipoliH 

Syracuse  to  Cincinnati 

Pomeroy  to  Cairo 

Pomeroy  to  Louisville 


Pomeroy  to  Cincinnati. 

do 

do 


.do., 


Point  Pleasant  to  Louisville  . 

Point  Pleasant  to  Cairo 

Point  Pleasant  to  Cincinnati . 
do 


.do. 
.do. 


Gallipolis  to  LouiR ville 

Crown  Citv  to  Iron  ton 

Proctorvilfe  to  Portsmouth 

Guyandotte  to  Coal  (irove 

Huntington  to  Ironton 

Ashland  to  Portsmouth 

Ashland  to  Cincinnati 

Portsmouth  to  Rome 

Yanceburg  to  MaysviUe 

Manchester  to  Cincinnati 

May8^'ille  to  Augusta 

Charleston  Bar  to  Covington 

Chile  to  Cincinnati 

BlnirsviUe  to  Desiccating  Factory 
Coney  Island  Landing  to  Cincin- 
nati. 

Dayton  to  Cincinnati 

Dayton  to  Cincinnati 

Cincinnati  to  Petersburg 

Cincinnati  and  vicinity 

Cincinnati  to  Louisville 

Cincinnati  to  Padncah 


n 

so 


=  -5  1 


965 
965 
965 

965 

599 
599 
467 
467 
467 
467 
467 
467 
854 
267 
183 
183 
90 


8j 
23 

4 
28 

876 
23 
13 
96 
96 


415 
34 
304 
33 
224 
718 
851 

219 
219 
219 

219 
336 
703 
203 
203 

203 
203 
332 
37 
53 
18 
19 
33 
147 
27 
30 
72 
20 
55 
35 
24 
10 


132 
455 


8 
4 

10 
10 
7 

10* 
12 
10 
12 
6 
10 
12 
12 
12 
10 
10 

!* 

8 
12 

8 
12 
10 
12 
10 

8 

12 
12 
10 


10 
6 
12 
10 

10 
10 
12 
7 
10 
10 
12 
10 
10 

11 
11 

12 
10 
10 
lOJ 
12 
3 

8 
12 
12 
12 
12 

1 


Tans. 
2, 893, 752 
24,104 
166,896 


Freight. 


139, 


29, 
14, 
13, 
14, 
17, 
1, 
12, 
2, 
7, 
7, 


1, 
8, 
14v 
86, 
65, 
2, 
2, 
2, 

S, 
5, 

8, 
29. 
9, 
35, 
377, 
160, 


20,10(1 
20.000 
132, 289 

133, 250 

80,000 
28,800 
31, 104 
181, 336 


28' 
15, 
18, 

1. 

7, 
35, 

54, 
10, 
3, 
8, 
66, 
1. 
14, 
13, 
150, 


20,000 


9,54U 

20,418 

158, 510 

800 


Number 
of  passen- 
gers. 


9,157 

8, 360 

5,920 

3,382 

3,300 

6,282 

842 

5,600 

11,025 

9,511 

4,559 

79,382 

63,192 

86.357 

5,843 

50,000 

8.156 


9,600 

15,560 

1, 325 

500 


6,241 
4,' 500 


51,  329 


3, 920 
6,000 


17,  :i06 


8,  r>;i5 

16,500 


18,000 
"is,"  768 
'287,' 521 


309, 329 

886 


127, 266 


*  One  boot  to  Portsmouth  ten  months. 

tTwo  boats  from  Cincinnati  to  Madison,  one  boat  from  Warsaw  to  Madison,  and  two  boats  from 
CanoUUm  to  Louiaville. 
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Commerce  of  Ohio  Biver  in  1891 — Continuod. 


Name  of  boat  or  company. 


Between  what  points  on  the  Ohio     |  ^ 


Kivor. 


J- 'Mi 


Namber 

of  paaiien- 

gen. 


Memphis  and  Cincinnati  Pk.  Co. 

Steamboat  U.  P.  Schencic 

Steamboat  State  of  Missouri. 


Mile$: 
Cincinnati  to  Cairo 499 


.do. 
.do. 


Steamboat  State  of  Kansas ' do. 


Steamboat  Kew  Mary  Houston 

Steamboat  Guiding  Star 

Steamboat  Golden  Rule*  (esti- 
mated). 

Steamboat  Falls  City 

Steamboat  City  of  Clarksville  . . 

Steamboat  Bellaire 

Louisville  and  Eransville  Mail 
Co. 

Steamboat  J^delle 

Steamboat  Boyal 

John  Ingle  &  Co  

Steamboat  T.  C.  Wood  wai-d 

Steamboat  Fannie 

Steamboat  Frank  Stein 

Steamboat  John  S.  llopkius 

Steamboat  Joe  Fowler 

St^amboatW.  F.  Kisbet 

Steamboat  D.  A.  Brooks 

Steamboat  City  of  Metropolis . . . 

Steamboat  Gus  Fowler ^ 

Steamboat  Luella  Brown 

Steamboat  City  of  Sheffield 

Steamboat  City  of  Savannah 

Steamboat  City  of  Paducah 

Southern  Transportation  an  d 
Lumber  Co. 

Sea  Lion  Towboat  Co 


Total. 


.do 

•do 

.do 

(^arroUtou  to  Louis villo . 

do 

Madison  to  I^nirtvillc 


499 
499 
499 
499 
499 
499 


I^uisville  to  Ueudersou 197 

(/annelton  to  Owcnsboro 32 

Owensboro  to  Henderson '      4ti 

Mouth  Green  River  to  Evausv  Jlle . !       8 

do I        8 

do t        8 

EvansvilU'  to  IIoimIim'auu 12 

Evansville  to  X'uducah '    137 

do 137 

do I    137 

Evansville  to  (Jairo '    182 

Paducah  to  Metn^pulis '        9 

Paducah  to  Cairo '      45 

46 
45 
45 
45 
42 


do. 

do 

do 

do 

Brooklyn  to  (/airo . 


Catlettsburg  to  Louisville 284 


10 

? 

1 
7 
5 
7 

12 
10 
8 
12 

12 

8 
12 
10 

I 

12 
12 
12 
12 
12 
12 
12 

10 
12 

6 

1 

10 


T&M. 

73,902 
9,625 
11,000 
1,900 
14,700 
11, 750 
14,000 

21,656 

5,220 

4,600 

105,968 

6,260 

2.873 

850,000 

700 

175 

2,100 

17.000 

16,400 

25,506 

33, 216 

2,250 

67,600 

520 

20,670 

21,600 

10,  878 

62 

485, 159 


11.762 
453 
275 
113 

1,540 
975 

1.200 

4,023 

1,860 

10,000 

88,441 

12,520 
34,275 
10,600 

3.200 

675 

27,600 

16,980 

16,120 

6,760 

7 

16,266 

8,580 
18,060 

1,170 

1,500 
658 


J. 


7, 276, 616  I  1, 518, 167 


*  Boat  burnt  with  books  and  papers. 

Tonnage  from  which  no  report  can  be  obtained  (estimated). 

Tons. 

Log«,  lumber,  and  railroad  ties  towed  and  rafted 1,000,000 

Flat  boats:  corn,  oats,  hay,  apples,  potatoes,  cabbage,  cidor,  tan  bark,  boop 

poles,  etc 50,000 

Trading  boats:  glass  and  stone  waro,  dry  goods,  grooeries,  oil,  hides,  pelts, 
oil  barrels,  scrap  iron,  old  rope,  etc 15, 000 

Total 1,065,000 


DD2. 


OPERATING  SNAG  BOATS  ON  OHIO  RIVER. 


The  river  aud  liarbor  act  of  September  19, 1890,  contained  the  fol- 
lowini;  item: 

Sec.  13.  That  for  the  purpose  of  securing  the  uninterrupted  work  of  operating 
snag  boats  on  the  Ohio  River^  and  removing  anags,  wrecks,  and  other  obstructions  in 
said  river,  the  Secretary  of  War,  upon  the  application  of  the  Chief  of  Engineers,  is 
hereby  authorized  to  draw  his  warrant  or  requisition  from  time  to  time  upon  the  Sec- 
retary of  the  Treasury  for  such  sums  as  may  be  necessary  to  do  such  work,  n*t  to 
exceed  in  the  aggregate  for  each  year  the  sum  of  twenty-five  thonsand  doUars:  Pro- 
videdf  however,  That  an  itemized  statement  of  said  expense  shall  accompany  the  An- 
nual Report  of  the  Cliief  of  Engineers.  ^  I 
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The  x)urp<)se  of  the  above  law  was  frustrated  during  the  latter  part 
of  the  calendar  year  1891  and  the  first  half  of  the  calendar  year  1892, 
due  to  the  fact  that,  in  additiou  to  the  usual  annu.nl  repairs,  a  battery 
of  new  boilers  and  some  betterments  to  the  snag  boat  E.  A,  Woodruff 
consumed  two-thinis  of  the  money  "allowed  for  operating  expenses  of 
the  boat  for  a  whole  year. 

The  above-mentioned  work  was  contracted  for  in  May,  1891,  and  was 
to  have  been  completed  and  paid  for  out  of  the  funds  available  for  the 
fiscal  year  ending  June  30,  1891,*  but  in  consequence  of  unavoidable 
delays  in  the  delivery  of  material  to  the  contractors,  these  several  jobs 
were  not  completed  until  the  latter  part  of  August,  1891,  necessitating 
payment*  for  the  work  which,  including  i)ay  of  crew  and  amounting  to 
$15,773.70,  had  to  betaken  from  funds  available  for  the  fiscal  year  end- 
ing June  30,  1892,  which  lefb  only  $9,226.30  to  pay  the  current  expenses 
of  the  snag  boat  and  the  outside  expendttures  for  the  year. 

After  deducting  the  outside  expenditures  and  the  c^)st  of  taking  care 
of  the  snag  boat  during  tlte  winter  montlis  from  the  balance  on  hand, 
and  considering  the  monthly  expenses  ol'  the  snag  boat  in  commission, 
it  became  evident  that  the  boat  could  not  be  kept  in  commission  later 
than  November  30,  1891.  The  snag  boat  was  therefore  ordered  put  in 
winter  quarters,  in  the  mouth  of  the  Kentucky  liiver,  not  later  than 
December  1, 1891,  where  she  was  compelled  to  remain  until  the  appro- 
priation for  the  next  fiscal  year  should  become  available. 

In  submitting  the  annual  report  of  the  Ohio  liiver  snag  boat  E.  A. 
Woodruffy  it  has  been  deemed  best  to  continue  the  practice  of  report- 
ing the  operations  of  the  boat  by  calendar  years,  as  l)y  this  means  the 
report  of  each  season's  work  is  presented  by  itself,  while  if  the  report 
is  made  for  the  fiscal  year  it  must  necessarily  include  parts  of  two  sea- 
sons' work,  which  is  less  satisfactory.  It  is  evidently  necessary,  lu)w- 
ever,  in  view  of  the  limit  to  annual  expenditures,  to  report  the  latter 
by  fiscal  years.  The  present  report  of  operations  is  for  the  calendar 
year  1891,  and  the  report  of  expenditures  covers  the  fiscal  year  from 
July  1, 1891,  to  June  30, 1892. 

The  work  of  the  United  States  snag  boat  S.  A.  Woodruff  has  been 
under  the  supervision  of  Capt.  W.  11.  Christian. 

OPERATIONS. 
(EXTRACT  FROM  THB  REPORT  OF  CAPTAIN  W.  H.  CHRISTIAN.) 

After  ondergoing  her  annnal  repairs  at  Cincinnati,  the  United  States  snag  boot 
E.  A,  Woodruff  began  her  season's  work  on  the  Ohio  Kiver  on  tho  8th  day  of  Septem- 
ber, 1891 ;  she  descended  the  river  as  far  as  Culluin  Har  and  removed  part  of  a  steam- 
boat and  three  coal-barge  wrecks  and  seven  snags  from  the  new  channel  made  on  the 
Kentucky  side  of  the  river  by  the  dike  recently  built  at  that  point.  On  the  11th  of 
September  she  ascended  the  river  as  far  as  Wheeling,  W.  Va.,  and  then,  being  pre- 
vented by  low  water  and  a  faUing  river  from  proceeding  to  Pittsburg,  worked  her 
way  down  stream  to  Flint  Island,  684  miles  below  Pittsburg,  arriving  at  that  place 
on  November  22.  Betnming  she  ran  up  stream  to  winter  quart<^rs  in  the  mouth  of 
the  Kentucky  River,  where  she  went  out  of  commission  on  the  27th  of  November. 

During  the  short  working  season  the  Woodruff  removed  473  snags,  9  steamboat 
wrecks,^  coal  boats,  barges,  and  flats,  1  brick  boat,  1  model  barge,  1  ferry-boat 
hull,  11  rocks,  1  mass  of  pudding  stone,  3  large  pieces  of  iron  wreckage  of  the  Chesa- 
peake and  Ohio  Railway  bridge  at  Cincinnati.  Considerable  time  was  spent  in  drag- 
ging with  hook  and  chain  over  wrecks  nearly  covered  with  earth  and  in  breaking 
the  cmat  of  sand  and  gravel  l>ars  to  assist  scouring.  Total  distance  traveled  during 
the  season  was  1«396  miles. 

Among  the  most  dangerous  obstructions  removed  may  be  mentioned  two  large 
rocks  at  the  foot  of  Eightmile  Island;  two  in  front  of  Proctorville,  Ohio;  three  in 
£ront  of  upper  end  of  Ironton,  Ohio^  the  steamboat  Nail  City  in  fras\t  of  Cabletts- 
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bnrg^  ^y*i  steamboat  Siorth  in  front  of  upper  end  of  Ironton,  Ohio;  steamboat  John 
B.  at  the  root  of  Brush  Creek  Island :  one  large  stump  from  the  new  channel  at  Cul- 
lums  Bar:  a  model  barge  at  Flint  Island:  one  large  snag  from  channel  in  front  of 
upper  enu  of  Greenupsburg,  Ky.,  which  nad  sunk  two  boats  and  damaged  several; 
one  snag  from  channel  at  mnemile  Bar^  which  sunk  steamboat  Bostona, 

REMOVAL  OF  SNAGS,  WRECKS,    AND^  OTHER    OBSTRUCTIONS    IN    THE 

OHIO  RIVER. 

In  addition  to  the  work  done  by  the  snag  boat  U.  A.  Woodruffs  a 
large  number  of  rocks  that  obstructed  the  navigation  of  the  Ohio 
River,  near  Catlettsburg,  Ky.,  were  removed  by  a  gang  of  men  hired 
for  that  purpose. 

A  steam  dredge  \^a8  also  hired,  and  worked  fourteen  and  one-half 
days  at  Cullums  Ripi)le,  removing  obstructions  fi'om  the  channel  of  the 
river  at  that  place. 

Itemized  statement  of  expenses  fo^r  operating  snag  boats  on  the  Ohio  i?t»er,  and  removing' 
snags,  wrecks,  and  other  obstructions  in  said  river, 

EXPENSES  OF  U.  S.  SNAG  BOAT  E.  A.  WOODRUFF. 


Month. 


July,  1891 

August,  1891 

September,  1891. 
October,  1891 ... . 
November,  1891 . 
December,  1891  . 
January,  1892... 
February,  1892.. 

March.  1892 

April,  1892 

May,  1892 

June,  1892 


Total. 


ray  of 
crow. 


$1,570.22 

1, 617. 91 

2,076.86 

2,051.44 

1,898.46 

415.22 

400.00 

400.00 

275.00 

187.60 

100.00 

166.77 


Siibaist- 
euce. 


•6. 
253. 
365. 
629. 
858. 

19. 

22. 

19. 

19. 


Fuel. 


$29.92 
38.03 
364.86 
247. 14 
333.74 


MiHcella- 1     TooIh 
neouH    I  amlim- 
BUpplieM. !  pIoniciitA. 


$12.01 

386.00 

8.88 

126.93 

29.10 


$10.00 


General 
repairs. 


17.00  I. 
4.00    . 


$395.26 

7,049.88 

387.37 


1.00 


Contin- 
gent ex- 
penses. 


$14.54 
57.50 
64.00 


10.80 
2.10 
2.10 


11,159.38     1,729.60  I  1,013.09  1      604. 5o  1 
Other  expenditures. 


31.00  I  7,»3i:.51  I      151.04 


Kcmovine  snags,  wreolLS,  and  other  obstructions  from  Ohio  River  near  Catktts- 

ImrtcKy 876.63 

Removing  snags,  wrecks,  and  other  obstructions  from  Ohio  River  at  Cullums  Bar.      590. 00 
Outstandaiigl&bmties  July  1.1891,  paid  during  fiscal  year 1,287.15 


Total  expenditures  for  removal  of  snags,  wrecks,  and  other  obstructions  . 


Toial. 


$2, 014. 30 

9, 355. 81 

3, 218. 05 

8, 129. 01 

2,  667. 90 

434.91 

422.21 

430.76 

296.27 

223.54 

102.15 

166.77 


22,4S1.77 


2,753.78 


25,235.56 


DD3. 


OPERATING   AND    CARE    OF    DAVLS    ISL.AND    DAM,   OHIO  RIVER,  NEAR 
PITTSBUKU,  PENNSYLVANIA. 

This  work  has  been  under  the  immediate  siipervisiim  of  Mr.  William 
Martin,  anHistant  engineer. 

The  following  is  a  Htatement  of  the  amount  and  date  of  all  allotmpnts 
for  this  work : 


Augusts,  im> $5,865.00 

July  10,  1886 12,015.00 

JannaTy28.  1887 6,700.00 

July  1,  1887 12,355.00 

February  25,  1888 3,500.00 

July  11,  1888 18,015.00 

Augu8t20,  1889 12,073.00 


May  19.  1890 $2,000.00 

June  17,  1890 14,752.00 

October  7,  1890 14,800.00 

July  10,  1891 10,338.00 

Total 112,418.00 
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At  the  close  of  the  last  fiscal  year  the  dam  was  np,  having  been  raised 
on  June  30, 1891.    The  maneuvers  during  the  year  were  as  follows : 

Lowered  the  dam.  July  8. 
Raised  the  dam,  Jnly  15. 
Lowered  the  dam,  Jaly  24. 
Rallied  the  dam,  August  10. 
Lowered  the  dam,  August  24. 
Raised  the  dam,  September  2. 
Lowered  the  dam,  November  24. 
Raised  the  dam,  June  30. 

At  the  end  of  the  year  the  dam  was  up. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 
(EXTRACT  FBOM  THB  REPORT  OF  MR.  WIIXIAM  MARTIN.) 

Lock. — ^The  lower  rail,  in  the  recess  of  the  lower  lock  gate,  which  showed  evidence 
of  weakening  at  the  close  of  the  last  fiscal  year,  came  off  entirely  in  September,  and 
in  the  month  of  October,  when  the  stage  of  water  was  at  its  lowest,  it  was  renewed 
by  a  new  rail  of  heavier  section.  To  do  this  required  closing  the  recess  by  a^ coffer- 
dam and  pumping  out  the  inclosuie. 

The  old  rail  fit  into  a  rabbet  in  a  3i-inch  timber  which  rested  on  the  masonry. 
When  this  rail,  which  was  three-quarter  by  6  inches^  oame  off,  the  lock  gate  wheels 
cut  into  and  through  the  timber  and  were  soon  running  on  the  stone  masonry,  which 
being  3i  inches  lower  than  the  track  level  strained  the  gate  and  nlade  it  run  very 
hard.  A  new  steel  rail,  3  by  11  inches,  was  substituted  for  the  old  rail  and  the  3i-inch 
oak  timber,  and  was  raised  above  the  rough  masonry  surface  one-quarter  of  an  inch 
by  wedges,  thus  bringing  the  new  rail  to  the  proper  level. 

During  the  period  of  putting  in  the  new  rail,  between  the  I2th  and  19th  of  Octo- 
ber, the  stage  of  water  was  so  low  that  the  boats  could  not  run,  so  no  interference 
to  navigation  was  caused  by  having  the  lock  closed  for  the  period  stated.  At  12:50 
a.  m.,  on  the  morning  of  the  13th  of  September,  the  passenger  steiimcr  Courier  de- 
scenaing  ran  into  the  lock  under  full  head  and,  crashing  into  the  lower  lock  gate, 
broke  the  upper  chord  of  the  gate  truss,  the  top  rail,  one  of  the  vertiT^al  posts,  and 
the  large  oak  timber  to  which  the  lock  gate  chain  is  attached.  The  captain  and 
pilot  of  the  boat  were  arrested  and  the  boat  libeled.  At  the  hearing  before  the 
Unit<ed  States  Commissioners  the  officers  of  the  boat  were  charged  with  wilful  care- 
lessness, but  for  lack  of  sufficient  testimony  to  prove  the  charge  they  were  dismissed. 
The  libel  against  the  boat  has  not  yet  been  disposed  of. 

Service  pump. — The  contract  for  building  a  new  service  pump  to  replace  the  old 
one,  for  use  in  supplying  water  for  the  tanks  for  operating  the  lock-filling  and  dis- 
charging valves,  was  let  August  8  to  The  Hall  Steam  Pump  Company,  of  Allegheny 
City,  Pa.  The  design  of  the  pump  was  prepared  in  this  office,  and  dated  May  19, 
1891. 

The  old  pump  was  of  the  vertical  piston  class,  and  was  poorly  adapted  to  the  work 
it  had  to  perform,  having  to  work  against  a  head  of  65  feet.  The  new  pump  is  of 
the  plunger  class,  of  more  substantial  build,  and  better  adapted  to  the  work.  It  is 
completed  but  not  yet  erected,  as  the  high  water  interfered  before  the  work  was  com- 
pleted. 

Drift  eliuie, — ^The  drift  chute  constructed  through  the  lower  wall  of  the  lower  back 
gate  recess  performs  a  great  service  in  freeing  the  recess  of  all  drift  which  is  natu- 
rally drawn  into  it  by  the  operation  of  the  lock-discharging  valves.  By  its  use  the 
drin  is  quickly  passed  below  the  lock  and  out  of  the  way.  I  hope  next  year  to  have 
a  similar  plan  carried  out  in  respect  to  the  recess  of  the  upper  gate,  aa  at  the  latter 
place  the  greatest  annoyance  is  experienced  from  this  cause. 

Ston^  inland  wall  inclosure. — ^About  25  cubic  yards  of  large  stone,  left  over  from 
the  construction  of  the  bear-trap  piers  and  which  had  been  stored  in  the  land  lock 
wall  inclosnre,  were  removed  and  deposited  in  the  river  bed  below  the  bear  trap, 
thus  adding  to  the  protection  of  the  river  bed  at  this  point. 

Movable  dam, — On  the  evening  of  the  8th  of  August,  1891,  we  began  to  raise  the 
dam.  Fourteen  wickets  next  to  the  river  wall  were  raised,  when  operations  were 
suspended  nntU  the  next  morning.  On  the  outer  wicket  a  red  signal  light  was 
placed  to  warn  navigators.  The  towboat  Nellie  Walton,  ascending  at  10:15  p.  m., 
with  a  tow  of  empty  oarges,  ran  into  these  wickets  and  knocked  four  of  them  down. 
An  examination  showed  that  four  wicket  boxes,  three  cross  heads,  three  quoins,  and 
nine  wicket-box  bolts  were  broken  and  the  horses  badly  bent.  The  excuse  the  officers 
of  the  boat  gave  was  that  they  did  not  see  the  signal  light.  This  accident  delayed 
(he  raiBing  o£  the  dfim,  as  the  repairs  of  the  damage  done  rec^uired  two  days'  time. 
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Otherwise  the  condition  of  the  chanoine  and  bear- trap  dams  has  been  ^ood  throogh- 
ont  the  ye»r.  There  were  no  delays  to  uavigation  from  any  canse  m  connection 
therewith.  ^ 

An  improvement  in  the  bear- trap  dam  could  be  made  by  extending  the  piers  up- 
stream about  71  feet,  making  a  total  length  up  the  river  from  the  crest  of  the  dam 
of  100  feet.  This  would  distribute  the  fall  of  the  water  over  a  long  distance  and 
reduce  the  weight  on  the  gates,  thus  lessening  the  resistance  to  their  rising.  In  the 
present  condition  of  the  dam  the  piers  are  only  29  feet  upstream  from  the  crest  of 
the  dam.  This  distance  is  so  short  that  there  is  but  12  inches  reduction  in  the  head 
when  the  gates  are  down,  and  the  resistance  to  the  gates  rising  being  largely  in- 
creased by  the  velocity  of  the  water  passing  through  the  chute,  makes  the  down- 
ward force  greater  than  the  lifting  power.  As  a  matter  of  fact,  when  necessity 
requires  the  bear- trap  to  be  lowered  under  full  head  for  the  purpose  of  passing  drift 
or  otherwise,  the  pool  has  to  be  drawn  off  6  inches  below  the  normal  level  before  the 
gates  can  be  raised  again.  With  the  piers  extended  upstream  as  suggested,  the 
difficulties  we  now  labor  under  would  be  overcome. 

Scour  helow  the  dam. — ^No  injurious  effect  from  scour  below  the  dam  has  been  ob- 
served during  the  year.  The  old  barges,  loaded  with  stone  aud  sunk  at  the  points 
where  the  dangerous  scour  of  August  and  September,  1890,  took  place,  have  remained 
intact. 

Back  River  Dam. — This  dam,  which  closes  the  stream  between  Davis  Island  and  the 
sonth  shore  of  the  river,  is  a  permanent  structure,  aud  is  in  good  condition. 

I^atural  gas. — ^The  supply  of  natural  gas  for  light  and  fuel  is  still  received  from  the 
Bellevue  and  Glen  field  jJatural  Gas  Company  at  the  same  rat.e  per  annum  as  paid 
last  year,  viz,  $350. 

Operation  of  dam. — The  dam  was  up  on  July  1, 1891,  and  was  maneuvered  during 
the  year  on  the  fbllowing  dates : 

Lowered  July  8,  .July  24,  August  24,  and  November  24, 1891. 

Raised  July  15,  August  10,  September  2, 1891,  and  June  30, 1892. 

Duration  in  days  of  the  various  stages  of  wat^r  in  the  Ohio  River  at  the  Davis 
Island  Dam  from  October  7, 1885,  to  the  close  of  the  fiscal  year  June  30, 1892,  is  shown 
by  the  accompanying  table : 
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Hiver  gange  stafions. — During  the  period  of  tlie  year  the  dam  is  up  we  receive  warn- 
ings of  the  condition  of  the  up))cr  river  for  use  in  oi)erating  the  dam,  daily  about  10 
o'clock  a.  m.,  from  the  weather  bureau  in  Pittsburg,  l*a.,  comprising  seventeen 
stations.  In  the  evening  special  reports  are  recoived,  at  5:30  p.  m.,  from  five  sta- 
tions, viz:  Freeport  and  Parker,  Pa.,  on  tlie  Alh'gheny;  Greensboro  and  Lock 
No.  4,  Pa.,  on  the  Monongahela;  and  West  Newton,  Pa.,  on  the  Youghiogheny 
River.  These  special  reports  are  received  regularly  every  evening,  except  in  times 
of  a  rising  river,  when  they  are  received  liourly  or  as  often  as  called  for.  The  gauge 
observers  at  the  different  stations  are  paid  by  the  message,  and  the  amount  earue<l 
per  mouth  depends  upon  the  number  of  messages  sent.  This,  at  the  maximum,  is 
not  enough  to  justify  as  close  attention  to  the  ])U8ino8s  as  the  navigation  interests 
(lemand.    The  system  is  capable  of  great  iniprovcinout^ 
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Estimate  for  fiscal  year  ending  June  SO,  1893, 

Salaries  aDd  wages $8, 160. 00 

Water  gaage  reports 200. 00 

Telephone 240.00 

Telephone  messages 200. 00 

Kataral  gas  for  light  and  fuel 360.00 

Oils 60.00 

Diver 60.00 

Post-office  box 8.00 

Materials 276.00 

Bepair  of  upper  porch,  lock-kpppcr*s  house -■%>..  650. 00 

Service  pump,  IMted  up 840.89 

Contingencies 1,000.00 

Total 11,933.89 

DeiaUed  staiefneni  of  expenses  incurred  at  the  Davis  Island  Dam,  Ohio  River,  during  the 
fiscal  year  ending  June  SO,  1892, 


Operating  ex]ien8e«. 

Maintenance  and  repairs. 

Sal- 
aries. 

Shp- 
plies. 

HiHcel- 
laneoas 

ex- 
penses. 

Tot4a. 

Labor. 

Mate- 
rial. 

Plant. 

Total. 

Grand 

Hanth. 

Pur- 
chase 
and  re- 
paiis. 

Hire. 

total. 

18»L 
Jnlv 

1774.38 
600.50 
605.00 
673.00 
600.00 
651.67 

610.00 

$29.16 
56.49 
35.87 
20.16 
43.08 
65.16 

40.54 
29.17 
29.17 
31.25 
40.50 
29.17 

961.35 
70.65 
68.60 
37.80 
85.60 
70.88 

22.00 
21.75 
20.00 
33.39 
20.67 
20.66 

$864.89 
816.64 
799.47 
739.96 
808.68 
787.71 

672  54 

$6.30 

$59.64 

7.46 

171.09 

$65.94 

7.46 
171  09 

$930.83 
824.10 

AoiniBt 

September 

October 

Norember .... 

Q7n  i^A 

%m.bii 

1 

600.18     $84.00 

5. 50 

4. 251       \^-  (M) 

800.68   1,540.64 
5.50       8U.  IH 

December 

19.25 

806.90 

1892. 

January 

»hniuT 

1 

672  54 

678  25 

7.28 

7.28 
91.74 
31.8:{ 
27.15 

685. 53 

Man-h '      fiis  M 

694.17 
704.64 
717.17 

91.74 

31.K:il 

15.10 

1       .     . 

7K5.91 

Auril 

Apm. ........ 

WO.  00 
656.00 
690.50 



736. 47 

12. 0.J 

744.  32 

740.  XI 

740.  33 

....... 

1 

Total . . . 

8.  o:u.  38 

457. 72 

533. 35*  9,021.45 

1 

116.50,      18.35!    994.07       99.00 

1               1 

1,227.9210,252.37 

D  D  4. 

MOVABLE  DAM  IN  OHIO  RIVEK  BELOW  MOUTH  OF  BEAVER  RIVER,  PENN- 
SYLVANIA. 

The  first  appropriation  for  this  work  was  made  September  19, 1890, 
$250,000. 

This  dam,  wliich  is  located  30  miles  below  Pittsburg,  Pa.,  will  be  the 
sixth  in  the  series  of  movable  dams  for  improving  the  Ohio  River  by 
slackwater  navigation.  Davis  Island  Dam,  located  5^  miles  below 
Pittsburg,  and  which  has  been  in  successful  operation  since  October, 
1885,  is  the  first  of  the  series. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  William 
Martin,  assistant  engineer. 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

(extract  from  TIIK   REPORT  OF  MR.   WILLIAM  MARTIN.) 

A  survey  for  the  location  and  sonndings  of  the  Beaver  Dam  was  ma<lo  MsM^chTlT, 
1894,  aqU  repreeeuted  by  tU©  niap  dated  Mis^rcU  5^1,  XSUL  Digitized  71C 
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In  October  the  river  was  at  a  very  low  stage  and  many  of  the  levels  of  the  river 
bed  were  retaken  on  dry  land,  the  stage  of  the  water  permitting  the  wading  of  the 
river.  These  levels  being  very  accurate  were  substituted  for  the  soundings  repre- 
sented by  the  map  of  March  24  above  mentioned. 

The  land  necessary  for  the  construction  of  the  lock  and  abutment  was  obtained 
by  purchase  after  condemnation.  The  tract  on  the  north  side  of  the  river,  for  the 
construction  of  the  lock  and  its  approaches,  containing  six  acres,  was  purchased 
from  Mr.  James  MoTaggart;  that  on  the  south  side,  containing  3.46  acres,  belonged 
to  the  Beaver  County  Infirmary,  and  was  controlled  by  a  board  of  directors.  This 
board  was  created  by  act  of  assembly  of  March  29, 1851,  and  by  its  terms  no  author- 
ity is  given  the  board  to  sell  any  of  the  property  acquired  for  the  purposes  of  the 
act.  Accordingly  a  board  of  appraisers  was  appointed  by  the  court  for  the  purpose 
of  condemning  the  necessary  land.  By  the  appraisers  report  $I66f  per  acre  was 
agreed  upon,  being  the  same  price  ^>er  acre  as  paid  to  Mr.  McTaggart  for  the  land  on 
the  north  side  of  the  river.  At  this  price  the  total  cost  to  the  United  States  for  the 
land  needed  for  the  lock  and  dam  was  $1,576.67.  This  has  been  paid  and  the  title 
vested  in  the  United  States. 

The  reference  of  the  sill  of  the  Beaver  Dam,  as  fixed  by  the  diagram  of  the  profile 
of  the  Ohio  River  from  Davis  to  Montgomery s  Island,  dated  February  24, 1891,  is 
655.871  feet  above  mean  tide. 

Borings  to  determine  the  character  of  the  foundation  were  made  on  the  site  of  the 
location.  No  rock  was  encountered  .except  at  a  few  points,  the  strata  in  all  cases 
being  from  two  to  three  feet  m  thickness.  The  material  passed  through  consists  of 
clay,  gravel,  and  sand,  sandstone,  a  dark  shale  resembling  coal,  and  some  indications 
of  quicksand. 

Tne  preliminary  work  of  construction  was  begun  with  a  small  force  on  the  26th  of 
June,  1892,  by  clearing  and  cross-sectioning  the  land  of  the  site  and  erecting  water 
gauges  for  hydrographic  purposes. 

It  is  expected  that  the  construction  of  the  lock  will  be  well  advanced  during  the 
present  season. 

Money  statement 

July  1, 1891,  balance  unexpended $248, 618. 77 

June  30, 1892,  amount  expended  during  fiscal  year 5, 364. 01 

July  1, 1892,  balance  unexpended 243, 254, 76 

July  1, 1892,  outstanding  liabilities 123. 92 

July  1, 1892,  balance  available 243,130.84 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 343, 130. 84 


'  Amount  (estimated)  required  for  completion  of  <'xi8ting  project 550, 000. 00 

Amount  ^at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  uf  river  and 
harbor  acts  of  1866  and  1867. 


DD  5. 


IMPROVEMENT  OF  MONONGAHELA   RIVER,  WEST  VIRGINIA  AND  PENN- 
SYLVANIA. 

Statement  of  the  amount  and  date  of  all  appropriations. 


June  10,  1872 $25,000 

March  3, 1873 66,000 

June23,  1874 25,000 

March  3.  1875 22,000 

June  18,1878 25,000 

March  3,  1879 24,000 

JuneU,l880 25,000 


March  3,  1881 25,000 

August  2,  1882 25, 000 

July  5,  18^4 45,000 

August  5, 1886 90, 900 

August  11, 1888 35,000 

Total  .,.,i^'^'lii^^^r;^PP^3a,90Q 
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The  original  project  for  the  improvement  of  the  Monongahda  Biver 
was  the  constmction  of  two  locks  and  dams  to  continue  slackwater 
navigation  from  the  head  of  slackwater  of  the  Monongahela  l^aviga- 
tion  Company^  to  Morgantown,  W.  Ya.  These  locks  and  dams  are  com- 
pleted and  in  ox>eration. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  assistant  engineer,  and  the  information  relating  to  the  opera- 
tions of  the  year  is  obtained  from  his  report. 

At  the  beginning  of  the  fiscal  year  there  remained  available  of  these 
appropriations  the  sum  of  $752.13.  Two  cisterns,  having  a  capacity  of 
about  200  barrels  each,  have  been  constructed  in  rear  of  the  lock-keep- 
ers' dwellings  during  the  fiscal  year.  It  is  proposed  to  expend  the 
small  balance  remaining  in  making  some  minor  additions  and  improve- 
ments on  the  work. 

Money  statement. 

July  1,  1891,  balance  unexpended $801.66 

Jnne  90, 18SK2,  amount  expended  dnring  fiscal  year 443.18 

Jnly  1,  1892,  balance  unexpended 358.48 

Amount  appropriated  by  act  approved  Jnly  13,  1892* 25,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1893 25,358.48 


Commercial  statiiHa. 

The  following  table  shows  the  commerce  that  passed  through  United  States  Lock 
Ko.8  daring  1^1: 


UoDih. 


Jamiary. 
Febrnmry 
Mareh... 

^.:::: 

June 

July 

Ai 

October 
Iforember  . 
Deoember.. 

ToUl 


Ascending. 


FMsen- 
gera. 


Freight. 


857 
357 
373 
301 
006 
557, 
1,763  I 
1,M3  ! 
791 
547 
467 
3S6 


Tons. 
336.95 
291.75 
183.25 
166.55 
287.20 
546.50 
561.25 
195.23 
224.25 
180. 05 
140.35 
157. 70 


Deecendlng. 


Pa-snen- 
gers. 


342 
331 
469 
410 
604 
635 
1,653 
2,058 
923 
614 
463 
413 


8.518         3,270.03 


8,915 


Freight. 


Tons. 

102.60 

525. 78 

2, 679. 50 

1, 729. 85 

3, 907. 29 

2, 877. 35 

1,811.55 

1. 686.  80 

2,  012. 11 

1, 743. 45 

921.50 

792.56 


20.790.42 


*  For  beginning  work  on  lock  and  dam  No.  10. 
£KG  92 ^125 
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The  followinp^  table  shows  the  commerce  that  passed  through  United  States  Lock 
No.  9dnringl891: 


Month. 


Jwnuary . . . 
F«bniary.  - 

March 

April 

May 

June 

July 

AiiKust 

Sopt4>nibor. 
OcU>ber — 
November . 
December  . 

Total 


Ascending. 


Fassen- 
gew. 


393 
857 
431 
Gig 
1,599 
1,991 
890 
600 
478 


Freight. 


Ton*. 
451.70 
235.12 
370. 30 
397. 16 
397. 60 
52;'..  25 
690.85 
474.00 
458.20 
706.95 
488.40 
888.80 


8,477        5,503.38 


I     DescencUng. 


PasBen- 
gers. 


820 
307 
400 
349 
393 
600 
1,861 
1,733 
863 
541 
427 
359 


7.G62 


Freight. 


Ton$. 

29.25 

245.70 

478. 15 

999.50 

3, 045. 00 
744.50 
330.41 
643.07 
714.00 
901.90 
741.60 
845.05 


9,216.13 


Taking  the  average  of  the  totals  given  in  the  above  tables  we  find  that  the  com- 
merce during  1891  on  the  14  miles  of  the  Monongahela  River  which  is  controlled  by 
the  United  States  is  as  follows: 

Tons  of  freight 19,436 

Passengers 16,786 

The  following  table  compiled  from  the  annual  reports  of  the  Monongahela  Navi- 
gation Company  shows  the  commercial  movement  on  the  lower  part  of  this  river  for 
the  past  eignt  years. 


Articles. 


Brick 

(battle  and  horses.. 
CI««Hlflod  freight  .. 

Coal  and  coke 

Tiro  clay 

Hogs 

Iron : 

Ore 

I"I»»g8 

Lumber 

on 

Pipe 

Posts 

Posts  pit 

Railroad  ties 

Sand 

Sli*"«»p 

Sta  vvH 

Strt^l  rails 

Stono  

TlmbtT 

-VVbinky 

Wood 


Total  . 
Pa-HKeiigcrs  . 


1884. 


Tom. 

1,467 

108 

13.890 

, 104,  860 

2,140 

254 

20,840 

17 

10, 714 

0 


6 

35,072 

1.256 

37,345 

170 


23,844 

56. 116 

47,064 

254 


2885. 


Tons. 

1,325 

374 

13,683 

3, 265,  078 

3,  463 

138 

16,486 

11 

6,622 

1,073 

605 

256 

32,166 

135 

51,771 

134 

9 

22.428 

7.612 

46, 172 

198 

230 


1886. 


TonM. 

8,997 

386 

13. 086 

4, 297,  708 

3,295 

83 

17,823 

5 

10,231 


437 
18.  392 

161 
59,  229 

108 

9 

45.795 

4,  621 

62, 698 

104 

196 


1887. 


Ton». 
5,279 
501 
16, 486 


Tow.t. 

4.504 

565 

17.450 


1889. 


Tom. 
6,333 
729 
18, 334 


1890. 


ToriM. 
7,856 
648 
23.160 


2,9U8,6!>0  '4,400,91)6  13,084,175   4,486,322 

2,  383  I        3, 476  5, 982  6, 021 

259  I  379  266  j  340 


17,68.3  , 

11,144 
5.1 

2,2i<5 
258  I 
30,472 

30  I 
89,230 
233 


8,079 

10 

13, 778 


57,490 

910 

53,561 

49 


22,432 

555 

63,  085 

103 

7 

10,688 

3,636 

84,191 

88 

184 


3,371 

15 

10,095 


700 

18, 707 

3.165 

73,590 

164 

26 

32, 177 

9.  .^80 

54,696 

134 


2,335 

6 

11,615 


2,394 

1,089 

29, 336 

232 

105,000 

60 

140 

84,000 

811 

43,970 

180 

58 


1891. 


Tons. 

7,897 

783 

21.746 

4, 291^74 

6,193 

302 


3 
25.887 


4.010 

9,786 

160 

74,600 

112 

109 

11, 422 

4,595 

07,164 

922 


3,3.')5.425  '3,472.059  !4,M3.484   3,287.(»i>r)    4,634.78.)   3.322.219  '4,755,790 
26,871         24,698         26, 885  |      50,584  1      44,714  I      45,811  I      31,828  i 


4, 528, 465 
48,744 


D  D  6. 


OPERATING  AND   CAKE  OF  LOCKS   AND   DAMS  NOS.   8  AND  9,   MONON- 
GAHELA KIVEK. 

The  Monongahela  River,  from  Morgiuitown,  W.  Va.,  to  its  mouth  at 
Pittsburg,  is  canah'zed  by  nine  locks  and  dams,  of  wliieh  the  first  seven, 
counting  Irom  Pittsburg,  are  the  property  of  the  J^louougahela  Naviga- 
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tion  Company,  and  tlie  eighth  aud  ninth  are  the  property  of  the  United 
States.  The  eighth  dam  is  88.15  miles  above  Pittsburg,  and  Morgan- 
town,  tiie  head  of  the  slackwater,  is  102.16  miles  from  the  same.  It 
may,  therefore,  be  stated  that  14  miles  of  this  river  is  under  the  direct 
control  of  the  United  States  and  88  miles  is  under  a  private  corpora- 
tion. 

The  following  is  a  statement  of  date  and  amount  of  all  allotments 
for  this  work : 

Augusts,  1884 $1,000 

September  1,  1884 4,000 

Novembers,  1884 4,500 

December  20,  1884 500 

June  1,1885 100 

July  22, 1885 1,000 

July  15,  1886 1,200 

March  1,  1887 1,100 

July  1,1887 11,000 

Julvll,  1888 6,270 

October  27,  1888 8,000 

July  17,  1889 1,480 

October  7,  1889 , : 1,500 

November  8, 1889 A,  200 

July  24,  1890 12,300 

July  9,  1891 24,250 

September  25,  1889,  from  appropriation  for  exam  iu  at  ions,  surveyS;  and  con- 
tingencicB  of  rivers  and  harbors 4, 000 

78,400 

The  only  stoppage  to  navigation  throughout  the  year  was  on  account 
of  ice  and  high  water  during  a  few  days  in  midwinter. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  assistant  engineer,  and  the  information  relating  to  the  opera- 
tions of  the  year  is  contained  in  his  report. 

OPEEATIONS  DURING  THE  FISCAL  YEAB. 
(SXTRACT  FBOM  REPORT  OF  MR.  PHILIP  OOLAT.) 

Early  in  the  spring  of  1890  the  aprons  of  both  dams  were  injured  by  floods,  bnt  on 
aceoant  of  continned  high  water  it  was  impossible  to  rei>air  them  during  that  year. 
The  past  year  has  been  a  little  more  favorable  for  such  work,  and  repairs  were  made 
on  both  dams. 

LOCK  AN1>  DAM  NO.  8,   MOUTH  OP  DUNKABD  CREEK. 

Bepair  of  dam. — ^The  iigury  sustained  by  Dam  No.  8  was  confined  to  the  middle 
portion.  Two  sections  of  the  dam,  one  64  feet  long  next  to  the  lock,  and  one  58  feet 
long  next  to  tha  abutment,  showed  no  signs  of  injury.  On  the  interv-ening  section, 
466  feet  long,  the  damage,  begiuniug  with  the  lifting  of  a  small  portion  of  the  apron 
sheeting,  increased  with  subsequent  rises  of  the  river  until  it  extended  across  the 
dam,  lilting  the  sheeting  together  with  all  the  purliTis  except  the  one  on  the  up- 
stream side  which  was  held  in  place  by  the  sheet  piling  spiked  to  it.  Also  a  few 
timbers  of  the  apron  substructure  were  carried  away. 

Additional  anchorage  was  given  to  the  too  of  the  apron  of  the  uninjured  parts; 
while,  of  the  middle  part-,  the  apron  sheeting  was  removed  and  the  apron  repaired 
and  built  np  20  inches  higher.  The  apron  sheeting  was  then  replaced,  and,  together 
with  the  adjacent  course  of  shw^ting,  was  securely  bolted  down.  On  aocomit  of  the 
hite  date  at  which  the  low- water  season  came  and  its  short  duration,  further  rei)air8 
could  not  be  made ;  and  the  work  of  replacing  and  bolting  down  the  upper  courses 
of  sheeting  and  purlins  beneath  was  postponed  until  a  more  favorable  time.  The 
combof  tlie  dam  was  thus  left,  and  Mtill  remains,  eltivated  to  such  a  height  as  to 
canse  poolXo.  8,  during  low  water,  to  stand  about  1  foot  above  normal  pool  level. 
At  the  close  of  repairs,  and  aa  a  protection  to  the  apron  of  the  dam  against  the  re- 
actionary current,  976  cubic  yaras  of  riprap  stone  were  piled  against  the  lower  face 
of  the  dam  up  to  the  sheeting  of  the  apron.     Upon  recent  exaimnatiou,  these  stones 
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were  found  to  have  remained  in  place  dnriufj  the  freshets  of  the  past  winter  and 
flpnuj]^,  and  this  sclienie  for  the  protection  of  the  terminal  wall  seems/so  far,  to  have 
accomplished  all  that  could  be  desired.  At  the  close  of  the  fiscal  year  the  dam 
shows  no  sign  of  further  injury.  It  has  been  observed  that  the  water  flows  from  the 
raised  portion  of  the  apron  more  readily  and  with  much  less  commotion  than  before 
repairs  were  made. 

Valve  sterna  ntiffened,  — ^Thc  stems  of  the  two  emptying  valves  were  stiffened  during 
the  past  year,  and  those  of  the  filling  valves  during  the  year  before.  All  the  valves 
now  have  rigid  stems  and  can  be  closed  under  prcssare,  a  condition  that  greatly  im- 
proves the  efficiency  of  the  lock. 

LOCK  AKD  DAM  NO.  9;   HOARD  ROCKS. 

Bepair  of  apron  of  dam,— The  injury  to  the  a^ron  of  Dam  No.  9  extended  for  a  dis- 
tance jof  293  feet,  covering  the  west  end  and  middle  portion,  and  began  with  a  lift  of 
the  apron  sheeting  and  the  stringers  to  which  the  sheeting  was  bolted.  Subsequently, 
the  sheeting  for  a  distance  of  about  130  feet  and  a  section  of  the  crib  apron  40  feet 
long  were  entirely  carried  away.  The  eastern  end,  or  that  part  next  to  the  lock, 
remained  unharmed. 

The  damage  has  been  fully  repaired  and  additional  anchorage  and  protection 
given  by  spiking  to  the  face  o^  the  apron,  3-inch  plank,  placed  vertically  and  3  inches 
apart.  The  new  crib  work,  built  in  place  of  that  part  which  had  been  carried  away, 
was  also  securely  fast«i|ed  to  the  old  crib  work  and  to  the  masonry  of  the  dam  by 
means  of  chains.  At  this^  the  end  of  the  fiscal  year,  the  apron  appears  to  be  in  a 
substantial  condition. 

Other  repaxr$. — The  stem  of  the  Stoney  Valve  was  stiffened  in  the  month  of  Janu- 
ary, during  the  short  suspension  of  navigation  on  account  of  ice  and  high  water; 
some  underpinning  was  given  the  abutment  on  the  west  side  of  the  river,  and  the 
dry  retaining  wall  below  the  lock  was  repaired  and  raised.  This  wall  has  a  rough 
quarry  face,  and  could  be  much  improved  bj  a  timber  sheathing. 

In  1881  the  dam  at  Lock  No.  9  was  lowered  2  feet  on  account  of  the  difficulty  of 
sustaining  the  eoccessive  pressure  brought  against  this  dam  as  long  as  No.  8  was  un- 
built. As  that  dam  has  since  been  finished,  it  is  desirable  that  Dam  No.  9  be  re- 
stored to  its  original  height,  especiallv  in  view  of  the  fact  that  the  water  in  Pool 
No.  9  is  scant  at  some  places.  After  the  coping  was  removed,  the  top  of  the  dam, 
with  the  exception  of  a  section  20  feet  long  next  to  the  abutment,  was  finished  oft 
with  Portland  cement  concrete,  which  has  stood  very  well ;  but  of  the  20  feet  not 
thus  protected,  the  top  course  of  masonry  during  the  past  year  sustained  some  slight 
injury  which  has  been  temporarily  repaired  wit-h  timber. 

ENOROACHHENTS. 

The  harbor  of  Pittsburg  has  been  under  the  immediate  supervision  of 
Mr.  J.  W.  Arras,  assistant  engineer.  The  following  is  an  extract  from 
his  report: 

At  the  close  of  the  fiscal  year  1891  two  railroad  companies  and  six  large  manufac- 
turing concerns,  located  between  lock  and  dam  No.  2  and  the  mouth  of  the  river,  had 
been  prevented,  either  by  inj  auction  or  the  tiling  of  a  stipulation  with  the  court, 
from  encroaching  further  on  the  stream,  and  bills  in  equity  praying  for  the  issuing 
of  injunctions  filed  in  a  number  of  other  cases. 

At  the  hearings  these  promptly  filed  stipulations  agreeing  to  denosit  no  material 
in  the  river,  pending  the  establisliment  of  harbor  lines  at  Pittsburg. 

Many  complaints  were  received  charging  persons  with  depositing  refuse  materials 
into  the  river.  In  all  such  cases  investigations  were  made,  and  wherever  there 
seemed  to  be  just  cause  for  the  complaint,  the  persons  offending  were  notified  to 
st'Op.  This  action  usually  had  the  desired  effect,  and* In  only  a  few  instances  was  it 
necessary  to  procure  the  assistance  of  the  United  States  attorney. 

In  the  case  of  one,  who  ran  a  garbage  dump  at  the  Birmingham  Bridge,  from  which 
all  manner  of  waste  material  was  permitted  to  be  placed  in  the  channel  of  the  river, 
and  which  was  the  cause  of  frequent  complaint  by  navigators,  notice  was  given  him 
to  stop  his  illegal  operations,  but,  failing  to  do  so,  he  was  arrested;  being  placed  on 
trial,  he  was  convicted  of  violating  sections  6  and  10  of  the  river  and  harbor  act  of 
1890.    An  effort  is  being  made  to  procure  a  new  trial  for  him. 

As  so<m  as  convict'ed  of  placing  refuse  material  into  the  channel,  he  removed  the 
boat  from  which  the  dumping  was  done,  which  itself  was  a  very  serious  obstruction 
to  navigation. 

The  frequent  proceedings  which  have  been  instituted  to  enforce  the  law  of  1890 
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ftgiunst  persons  encroaching  on  the  river  have  had  the  effect  of  causing  ahnost  an 
entire  suspension  of  encroachments  in  general.  Notwithstanding  this,  however,  a 
constant  vigilance  is  necessary  in  order  to  maintain  a  permanent  obedience  to  the 
law. 

Estimate  far  fiscal  year  ending  June  SO,  189S, 

Dredging  spoil  bank  to  destroy  a  dangerous  eddy  and  to  back  Dam  No.  9. ..  $2, 500 

Dredging  material  below  lock  to  back  Dam  No.  8 2,500 

Salaries  and  wages 5, 700 

Travelinff  expenses *     500 

Rent,  fu9,  light}  and  stationery 200 

Bemoving  snags  and  other  obstructions 1, 000 

Lock  No.  8,  repairs,  etc. : 

Valves  in  turbine  races •..  800 

Plastering  turbine  races 1, 000 

Bank  protection  below  lock 1, 500 

Rebuilding  storage  shed 1, 000 

Painting  lock  gates  and  buildings 400 

Greneral  repairs  to  operating  machinery 800 

Lock  No.  9,  repairs,  etc. : 

Rebuilding  lock-keeper's  dwellings,  carried  away  by  flood,  1888 6, 000 

Step  on  apron  of  dam 3, 500 

Sheathing  guide  wall 2,000 

Raising  dam 3,000 

Rebuilding  storage  shed 1, 000 

Contingencies 8, 000 

Total...: 36,400 

Detailed  statement  of  erpenses  incurred  in  operating  and  care  of  locks  and  dams  on  the 
MonongoKela  River  during  tke  fiscal  year  ending  June  SO,  189f6. 


Operating  expenses. 

Repairs. 

Tools 
and  ap- 
pliances. 

MODtil. 

Salaries. 

Sup- 
plies. 

Mis- 
cella- 
neous 

ex- 
penses. 

Total. 

Hire  of 

boats 

and 

baiges. 

Labor. 

1brat4V 
rial. 

Total. 

Grand 
total. 

1891. 

July 

Aoi^ost .... 
September. 
October.... 

$11.00 
84.80 
31.40 
20.80 
32.45 

$576.  Oi 
728. 71 
603.06 
420.06 
585.40 
488.50 

$488.91 
595.34 

1,  279. 51 

2,  649. 96 
1,484.34 

$488.91 
1.550.01 
3. 619. 93 
5,853.55 
1,817.68 

'$858*42' 
113.60 
174.  77 
29.98 

$1, 064. 95 
8, 137. 14 
4,236.58 
6, 457.  38 
2,433.06 
488.50 

622.91  ;$21.00 
540.00  1  31.65 
3«5. 00  ,  13. 17 
552  05  ' - 

$416.00 
410.00 
322.00 

$538.67 

1, 830. 42 

2, 881. 57 

333.34 

December 

488.50 

496.15 
486.80 
415.00 
488.50 
673.90 
723.78 

1802. 
JaniuDy  ... 
Febmarv.. 
Mairb-.... 

i.55' 

8.00 

504.15 

28.32  1    51.5.12 

515.12 

16.00 

432.55 
507.64 
078.68 
725.38 

10.00 

10.00 

.47 

45.62 

261.21 



442.55 

2. 10     17-  04 

.47 
45.62 
251.21 



508.11 

4.78 
L60 

11.00 
2.90 

735.30 

979.49 

Total.. 

0.448.53  1  75.85 

249.90 

6,774.28 

1,168.00 

5,584.00 

6,795.38 

13,537.88 

1,190.07 

21,602.33 

Commercial  statistics  are  attached  to  the  report  for  the  improvment  of  Mononga- 
hela  RiYer. 


DD7. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER. 
• 
At  the  close  of  the  last  fiscal  year  the  case  of  the  United  States  ts. 
The  Monongahela  Navigation  Company,  in  the  matter  of  the  condem- 
nation of  Lock  and  Dam  No.  7,  was  set  to  be  heard  on  appeal  at  the  No- 
vember term  of  the  circuit  court  of  the  United  States  for  the  western 
district  of  Pennsylvania. 
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At  that  term  Judge  Acheson  fixed  the  sum  of  $209,000  as  the  value 
of  Lock  and  Dam  No.  7,  which  is  the  same  sum,  in  round  numbers,  that 
wa5  set  by  the  viewers.  Sundry  legal  questions  connected  with  the 
case  having  been  decided  in  favor  of  the  United  States,  the  Naviga- 
tion Company  took  an  appeal  to  the  Supreme  Court  of  the  United 
States,  where  the  matter  is  now  pending.  It  has  been  advanced,  how- 
ever, on  the  argument  list  to  October  next. 

Money  statement. 

July  1, 1891,  balance  unexpended $161,835.45 

July  i,  1892,  balance  unexpended 161,835.45 


DD  8. 

PURCHASE  OF  LOCK  AND  DAM  NO.  6,  MONONGAHELA  KIVEB. 

The  river  and  harbor  act  of  September  19, 1890,  contains  the  follow- 
ing item: 

That  whenever  the  proceedinji^  commenced  by  the  United  States  against  the  Mo- 
nongahela  Navigation  Company,  a  corporation  organized  under  the.laws  of  Penn- 
sylvania, to  condemn  Lock  and  Dam  No.  7,  constituting  a  part  of  the  improvement 
in  water  communication  in  the  Monongahela  River  between  Pittsburg,  in  the  State 
of  Pennsylvania,  and  a  point  at  or  near  Morgantowu,  in  the  State  of  West  Virj^inia, 
shall  be  nnally  determined,  and  the  United  States  shall  have  acquired  the  title  to 
said  Lock  and  Dam  No.  7  and  itsnppurtenauces,  the  Secretary  of  War  be,  and  he  is 
hereby,  authorized  and  directed  to  negotiate  for  and  purchase,  at  a  cost  not  to  ex- 
ceed $162,000,  Lock  and  Dam  No.  6  and  its  appurtenances,  of  the  Monongahela  Navi- 
tation  Company,  also  constituting  a  part  or  said  improvement.  And  the  sum  of 
162,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated,  for  consummatinff  said  purchase, 
the  same  to  be  paid  on  the  warrant  of  the  Secretary  of  War  upon  full  and  absolute 
conveyance  to  the  United  States  of  the  said  Lock  and  Dam  No.  6  and  its  appurte- 
nances of  the  said  Monongahela  Navigation  Company. 

In  the  event  of  the  inability  of  the  Secretary  of  War  to  make  voluntary  purchase 
of  said  Lock  and  Dam  No.  6  and  its  appurtenances  for  said  sum  of  $162,000  or  a  less 
•um,  then  the  Secretary  of  War  is  hereby  authorized  and  directed  to  institute  and 
oarry  to  completion  proceedings  for  the  condemnation  of  said  Lock  and  Dam  No.  6 
and  its  appurtenances,  said  condemnation  proceedings  to  be  as  prescribed  and  regu- 
lated by  the  provisions  of  the  general  railroad  law  of  Pennsylvania,  approved  February 
19,  1849,  and  its  supplements,  except  that  the  United  States  shall  not  be  required  to 
give  any  bond,  and  except  that  jurisdiction  of  said  proceedings  is  hereby  given  to 
tne  circuit  court  of  the  United  States  for  the  western  district  of  Pennsylvania  with 
right  of  appeal  by  either  party  to  the  Supreme  Court  of  the  United  States :  Frovided, 
That  in  estimating  the  sum  to  be  paid  by  the  United  States,  the  franchise  of  said  cor- 
poration to  collect  tolls  shall  not  be  considered  or  estimated ;  and  the  sum  of  $5,000, 
or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any  moneys  in 
the  Treasury  not  otherwise  appropriated,  to  pay  the  necessary  costs  of  said  condem- 
nation proceedin|^ ;  and  upon  final  judgment  bein^  entered  themn  the  Secretary  of 
War,  if  in  his  opinion  the  judgment  is  re;i8onable,  is  hereby  authorized  and  directed 
to  draw  his  waiTant  on  the  Treasury  for  the  amount  of  said  judgment  and  costs,  and 
said  amount  for  the  pajmient  thereof  is  hereby  appropriated  out  of  any  moneys  in  the 
Treasury  not  otherwise  appropriated.  And  when  said  Lock  and  Dam  No.  6  and  its 
appurtenances  shall  have  oeen  acquired  by  the  United  States,  whether  by  purchase 
or  condemnation,  the  Secretary  of  War  shall  take  charge  thereof,  and  the  same  shall 
thereafter  be  subject  to  the  provisions  of  section  4  of  an  act  entitled  ''An  act  making 
appropriations  for  the  construction,  repair,  and  preservation  for  certain  publio 
works  on  rivers  and  harbors,  and  for  other  purposes,"  approved  July  5, 1884, 

As  action  nnder  these  instructions  can  not  be  initiated  until  the  United 
States  shall  have  acquired  the  title  to  Lock  and  Dam  No.  7,  it  is  only  nec- 
essary to  state  that  the  paragraphs  which  are  quoted  above  are  yet  in 
abeyance.  Digitized  by  GoOglc 
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Money  ataUment 

July  1, 1891,  balance  unexpended $167,000.00 

July  1, 1892,  balance  unexpended 167,000.00 


D  D9. 

IMPROVEMENT  OF  CHEAT  RIVER,  WEST  VIRGINIA. 

The  river  and  harbor  act  of  September  19, 181K),  contained  an  appro- 
priation of  $13,000  for  the  improvement  of  Cheat  Eiver.  This  is  the 
only  appropriation  ever  made  lor  this  river. 

.  The  object  of  the  improvement  was  to  make  this  river  navigable  for 
loose  logs,  so  as  to  bring  ont  the  immense  supplies  of  timber  found  in 
the  virgin  forests  on  the  Cheat  River  and  its  tributaries.  In  its  natural 
condition  it  was  impossible  to  bring  down  rafts,  and  a  large  percentage 
of  the  loose  logs  was  stranded  among  the  rocks  and  left  there  to  decay. 

The  rough  part  of  the  river  commences  about  3  mUes  below  Rowles- 
burg  and  terminates  at  Beaver  Hole,  16  miles  above  the  mouth,  where 
the  river  emerges  from  Laurel  Ridge.  The  total  length  of  diffi(jult 
river  is  30  miles. 

The  original  project  for  the  improvement  of  the  river  was  the  removal 
of  such  rock  obstructions  as  interfered  with  the  free  passage  of  logs  on 
a  6  or  8  foot  stage  of  water.  At  the  suggestion  of  lumbermen  and 
others  interested  in  the  improvement  of  this  river,  an  additional  proj- 
ect was  adopted  of  making  a  low- water  channel  from  near  Rowlesburg 
down  the  river  in  which  logs  could  be  floated  on  a  rise  of  from  2  to  3 
feet. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  Assistant  Engineer. 

BEPORT  OP  OPERATIONS  FOR  THE  FISCAL  YEAR. 
(extract  from  report  of  MR.  PHILIP  GOLAY.) 

V7ork  was  begun  in  November,  1890,  suspended  in  January,  1891,  on  acconnt  of 
bad  weather,  resumed  in  the  following  April,  and  closed  January  9,  1892,  at  which 
time  the  amount  of  the  appropriation  ($13,000)  was  found  to  be  exhausted. 

Prior  to  the  latter  part  of  September,  1891,  the  work  was  prosecuted  with  a  view 
of  removing  snch  rock  obstructions  as  interfered  with  the  passage  of  loose  logs  when 
rises  of  from  6  to  8  leet  occur.  To  this  end  10,058  cubic  yards  of  rock  obstruction 
were  blasted  and  the  river  was  put  in  fair  condition  as  far  down  as  Green  Island,  20^ 
miles  below  Rowlesburg. 

During  the  month  of  September,  1891,  lumbermen  urged  that  a  low-water  channel 
as  they  termed  it,  be  ma<le.  About  this  time,  also.  Col.  Merrill  paid  a  visit  to  tlie 
Monongahela  River  and  Morganto^vn  office,  and  after  discussing  the  subject  with 
various  parties  interested  in  the  improvement  of  Cheat  River,  he  directed  that  the 
plan  of  the  lumbermen  be  adopted.  Accordingly  about  the  latter  part  of  September, 
18H1,  the  force  of  workmen  with  tools  and  material  were  sent  again  to  the  upper  end 
of  the  troublesome  part  of  the  river,  about  2  miles  below  Rowlesburg,  and  working 
down  stream,  blasted  in  the  low-water  channel  3,789  cubic  yards  of  rock,  clearing 
the  channel  so  that  logs  can  be  driven  on  from  2  to  3  feet  rises  down  to  a  point  8 
miles  below  Rowlesburg.  The  total  number  of  cubic  yards  of  rock  obstruction 
blasted  and  removed,  or  leveled  down,  is  13,847. 

An  adilitioual  sum  could  be  advantageously  expended  in  removing  more  ro<'k  ob- 
structions— 3,000  cubic  yards  between  Pringle  Run  and  Green  Island,  mostly  in  low- 
ATater  channel,  and  7,000  cubic  yards  of  channel  and  shore  rocks,  between  Greon  Island 
and  Forge  Island,  making  a  total  of  10,000  cubic  yards  of  rock  o))struction  yet. 
iiecessarv  to  be  blasted.     Guide  cribs  should  also  be  constructed  at  the  heads  of 
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some  low  bars  to  keep  logs  in  the  channel.    For  the  buildine  of  these  guide  cribs 
and  to  finish  blasting  rook  obstractions  the  additional  sum  ol  $20,000  is  needed. 

At  the  close  of  work,  January  9, 1892,  all  the  Cheat  River  property  was  transported 
to  the  Monongahela  River,  where  there  is  ample  storage  room. 

Money  statement. 

July  1, 1891, balance  unexpended $7,891.85 

June  30, 18^,  amount  expended  during  fiscal  year 7, 884.  S5 

July  1, 1892^  balance  unexpended 7.50 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1894    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


Timher  product  of  Cheat  Biverfor  twenty  year$  ending  Deeember  SI,  1891, 


Date. 


BeceWed 

by  millB  at 

mouth  of 

river. 


Paaaed 
onto 
points 
below. 


TotaL 


Date. 


Received 

by  mills  at 

moatli  of 

river. 


Paaaed 
on  to 
pointa 
below. 


TotaL 


1872 
1873 
1874 
1875 
1876. 
1877, 
1878 
1879 
1880 
1881. 


Ttmt. 
85.00 
885.00 
440.83 
340.83 
187.17 
173.83 
186. 67 
233.38 
425.00 
383.83 


Tont. 

11.67 

128.33 

146.96 

113. 61 

63.06 

57.95 

62.22 

77.78 

141.67 

127.78 


Tont. 
46.67 
513.33 
587.78 
454.44 
250.23 
231.78 
248.80 
311. 11 
566.67 
511.11 


1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1880. 
1890 
1891. 


Tont. 

428.83 

916. 67 

540.83 

5, 540. 83 

4,527.50 

6, 0:!5.  &3 

3,012.50 

5. 625. 00 

3, 741. 17 

13,310.10 


ToriM. 

142.78 

306.56 

180.28 

1,846.94 

1, 509. 17 

2,  Oil.  94 

1, 204. 17 

1, 875. 00 

1,247.06 

665.51 


Ton». 

671.11 
1,222.23 
721.11 
7,387.77 
6,086.67 
8,047.77 
4.816.67 
7,500.00 
4,988.23 

13,976.61 


D  D  lo. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANll. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations for  this  river: 

MarchS,  1879 $10,000       AngnstB,  1886 $30,000 

Junel4,1880 20,000       Angustll,  1888 26,000 

March3. 1881 25,000       September  19, 1890 20,006 

August  2,  1882 15,000                                                             

July5,1884 35,000                 Total 180,000 

The  approved  project  for  the  improvement  of  this  river  was  the  re- 
moval of  obstructions  from  the  channel,  and  the  construction  of  low 
dams  to  close  du))1icate  channels,  and  of  dikes  to  contract  the  water- 
way where  the  river  is  too  wide.  The  amount  expended  on  this  project 
to  the  end  of  last  fiscal  year  was  $161,400.12. 

There  remained  available  at  the  beginning  of  the  fiscal  year  $  18,599.88. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  J.  W. 
Arras,  assistant  engineer. 

OPERATIONS  DITRINa  THB  FISCAL  TEAR. 


(EXTRACT  FROM  REPORT  OF  MR.  J.  W.  ARRAS.) 

The  latter  part  of  the  season  of  1891  was  favorable  to  a  prosecution  of  imiuroTe- 
ments  on  the  Allegheny  River,  and  all  of  the  work  under  way,  or  contemplated  at 
the  close  of  the  last  fiscal  year,  except  the  removal  of  the  bar  at  Pithole  Ripple,  y 
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LOW  DAMS  AND  PIKS8. 

Log  diuU  ai  Cortfdon,  Pa,,  S09  milet  above  Pittsburg . — ^During  the  past  winter  an 
ice  gorge  damaged  part  of  the  mill  dam  across  the  river  at  Coiydon,  thereby  iignring 
some  of  the  sheeting  of  the  loe  chute,  which  is  bailt  at  the  lower  side  of  it.  It  is 
thoaght  the  repairs  can  reo^lily  be  made  at  a  cost  not  exceeding  $70. 

Dam  ai  Complanter  Island j  204  miles  abwe  Pittsburg, — ^This  dam,  which  at  the  close 
of  the  last  fiscal  year  had  been  nearly  finished|  was  completed.  Its  length  is  334  feet, 
width  at  base  18  feet,  and  height  above  low  water  8  feet.  An  abutment  for  the  pro- 
tection of  the  roots  or  the  dam  was  built  at  each  end  to  the  height  of  the  bank. 

The  total  quantities  of  material  used  in  the  construction  of  the  dam  and  abutments 
were  as  follows : 

Oaklumber feet,  B.M..  34,636 

Hemlock  lumber t do 23,632 

Drift  bolts pounds..     2,991 

Stone cubic  yards..        896 

Excavation  made do 240 

The  cost  of  labor  and  materials  in  the  entire  work  was  $2,503.05. 

This  dam  was  desired  to  confine  the  water  theretofore  wasting  down  the  island 
chute,  thereby  reducing  the  navigable  depth  of  the  water  on  the  very  shallow  bar 
nearly  oj^posite  to  the  channel  on  the  right.  No  actual  soundings  were  made,  but  the 
observations  and  experience  of  timber  and  lumbermen  show  beyond  a  doubt  that  there 
has  been  an  increase  of  more  than  a  foot  in  the  depth  of  the  water  at  a  3- foot  sta^e. 
Navigators  speak  in  terms  of  highest  praise  of  tiiis  improvement,  and  point  to  the 
fact  that  since  its  completion  the  shipments  from  aboYd  that  point  have  doubled. 
Tlie  dam  at  present  is.  in  good  condition. 

Dam  at  Hickorjff  157  mues  above  Pittsburg. — ^The  dam  designed  to  improve  Hickory 
Ripple  was  originally  located  across  the  left  or  main  channel,  at  the  head  of  Greens 
Island,  the  intention  having  been  to  make  the  right  chute  tne  channel  for  naviga- 
^tion.  ^yhen  everything  was  in  readiness  for  commencing  its  construction  serious  ob- 
jections were  offered  by  some  local  timber  men,  who  claimed  that  the  erection  of  a  dam 
closins  the  left  chute  at  the  head  of  Greens  Island  would  greatly  impair  the  useful- 
I  of  their  tLm1>er  landings  on  that  side  of  the  river  opposite  the  foot  of  the  island. 


To  obviate  the  possibility  of  damaging  the  landings  a  survey  above  and  below  the 
head  of  Greens  Island  was  made^  and  the  location  of  the  dam  changed  to  a  point 
about  a  mile  farther  down,  and  so  as  to  cross  the  right  chute  at  the  head  of  the  lower 
island.  The  dam  here  was  designed  to  confine  the  water  below  a  3-foot  stage,  about 
three-fourths  of  which  drifted  into  the  right  chute  at  this  point,  into  the  left  or 
original  channel,  and  to  cut  out  the  channel  bar  opposite.  Work  was  commenced 
on  its  construction  about  August  1,  and  the  structure  completed  on  October  14.  The 
dam  is  built  on  a  sharp  curve,  running  from  the  right  bank  around  the  head  of  the 
island.  Its  length  is  730  feet,  width  at  base  18  feet,  and  height  from  6  to  7  feet:  the 
elevation  of  a  3-foot  sta^e  of  water.  An  abutment  40  feet  long  at  the  root  and  one 
at  the  head  of  tiie  islana  50  feet  long  were  built,  and  the  outer  side  of  the  island 
weJl  protected  with  heavy  riprap  stone.  The  structure  is  reported  as  being  in  good 
condition. 

In  the  construction  of  this  work  the  following  quantities  of  material  were  expended, 
Tiz: 

Oaklumber feet,B.M..  68,526 

Hemlock  lumber do 56,6^ 

Drift  bolts pounds..     8,022 

Spikes do....        285 

Btone cubic  yards . .    2, 170 

Excavation  made do 180 

The  cost  of  material  and  labor  was  $5,623.49. 

This  improvement  also  has  been  productive  of  excellent  results,  and  whereas 
Hickory  Ripple  had  always  been  dreaded  on  account  of  its  shallowness,  caused  bv 
the  water  spreading  over  so  much  territorv,  now,  according  to  the  reports  of  navi- 
gators, the  difficulties  and  dangers  heretolbre  existing  have  entirely  disappeared. 

Dam  €U  Pithole,  143  miles  above  Pittsburg, — ^The  construction  of  this  dam  had  been 
eommenced  at  the  close  of  the  last  fiscal  year.  Under  favorable  conditions  the  work 
was  pushed  along  rapidly  and  the  structure  finished  in  September.  It  extends  from 
the  left  bank  down  to  the  high  bar,  formerly  Pithole  Island,  a  distance  of  1,132  feet. 
Its  width  at  base  is  18  feet,  and  its  height  the  level  of  a  3-foot  stage.  An  abutment 
40  feet  long  and  10  feet  high  was  built  at  the  root  to  protect  the  bank. 

The  object  of  this  improvement  was  to  stop  the  waste  of  water  down  the  left 
chute,  which  almost  equaled  the  flow  down  the  right,  and  thus  increase  the  navi- 
gable depth  of  the  water  in  the  channel.    This  has  been  accomplished|  fully  a  foot 
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in  depth  hav^ing  been  added  to  the  channel  at  a  3-foot  stage.    No  damage  has  occurred 
to  thiB  work  since  its  completion. 

The  following  is  a  statement  of  the  quantities  of  material  expended  in  the  con- 
struction of  the  dam  and  abutment : 

Oak  lumber feet,B.M.-  104,554 

Hemlock  lumber do 84,090 

Drift  bolts pounds..    11,300 

Spikes do....         325 

Stone : cubic  yards..      2,490 

Exoayation  made do 860 

The  cost  of  materials  and  labor  was  $8,075.76. 

Dike  at  Bed  Bank,  $4  miles  above  Pittsburg, — Although  one  of  the  most  extensive  ice 
gorges  seen  in  many  yesiTs  in  the  Allegheny  swept  over  this  dike  in  February  of  the 
past  winter,  yet  the  damage  to  it  is  sught,  not  exceeding  the  displacement  of  a  few 
squares  of  paving.    It  is  estimated  that  $40  will  make  the  repairs. 

Dam  at  JNioholson  Island,  S7  miles  above  Pittsburg, — ^This  work  was  put  in  good  re- 
pair in  the  season  of  1891  by  replacing  about  a  square  of  paving  which  had  washed 
out.  During  the  past  winter  the  Parker  ice  gorge  damaged  some  of  the  paving. 
The  necessary  repairs,  it  is  estimated,  can  be  made  for  $30. 

Dam  at  Sixmile  Island. — ^This  structure  has  remained  in  good  condition. 

REMOVAL  OF  OBSTRUCTIONS. 


Bemoval  of  bar  at  foot  of  Pithole  Bipple, — This  work  was  commenced  but  not  carried 
to  completion,  owing  to  the  lateness  of  the  season ;  500  cubic  yanls  of  rock  were  re- 
moved. 

Bemoval  of  rook  and  other  obstructions  below  Kittanning, — ^A  number  of  dangerous 
rocks  and  snags  had  made  their  appearance  on  the  lower  portion  of  the  river,  and  in 
October  a  small  force  was  put  to  work  removing  them.  The  party  operated  from 
Kittanning  to  Pittsburg,  a  distance  of  45  miles,  making  the  following  removals  of 
obstructions,  viz : 


LociOity. 

Bock. 

Snags. 

SLittftnOing     .-r......«......^..r....T.'r..r.^.t- .....,..r... ,..r,r 

€fu,yds. 
40 
50 
125 
205 
10 

Ooglflvft  Isliind 

Head  of  Boss  Island    

8 

Kicholsons  Island ^- 

White  Bock 

Mnrnhya  Ifllnnd ......... 

6 

TftivDtnni  Island ,.,..- 

50 

75 

6 

60 

Bull  Creek 

1 

Iroganft  T^mdinff -  _ 

Fnnrt^nqiflf^  ISImmI  t 

1 

Xotal 

C21 

11 

BNCR0ACHMENT6. 

At  the  close  of  the  last  fiscal  year  most  of  the  leading  parties  encroaching  on  the 
navigable  capacitv  of  the  river  had  been  restrained,  either  by  injunction,  or  by  stipu- 
lations in  which  they  agreed  to  stop  depositing  waste  material  over  the  banks,  pend- 
ing the  establishment  of  harbor  lines.  During  the  year,  however,  navigators  hud 
frequent  occasion  to  report  parties  engaged  in  filling  material  into  the  stream.  Tlieso 
cases  were  promptly  investigated,  and  the  guilty  parties  wore  notified  to  stop  their  un- 
lawful practices,  which  in  every  case  they  did,  thus  obviatingthenecessity  of  taking 
legal  action. 

Navigators  have  heretofore  frequently  experienced  great  inconvenience  on  account 
of  huge  piles  of  coarse  gravel  formed  in  the  harbor  by  parties  digging  sand  from  the 
river  bed,  and  last  season  the  operations  of  one  company  became  so  o'Bjectionable 
that  an  information  was  made  against  them  and  their  employ^.  At  the  hearing  they 
were  indicted  and  held  for  trial  at  court.  Subsequently  they  removed  the  piles  of 
^avel.  Members  and  employ^  of  a  dredge  company  were  prosecuted  for  obstruct- 
ing the  channel  at  the  Union  Bridge.  After  being  indicted  they  removed  all  the 
material  put  in.    These  cases  have  not  yet  been  tried. 

The  removal  of  large  quantities  of  rocks,  snags,  and  other  obstructions  firom  the 
bed  of  the  river,  and  we  erection  of  low  dams  and  dikes,  shutting  off  duplicate  chutes 
and  contracting  the  channel  whdre  spread  over  large  areas,  have  resulted  in  great 
good  to  the  general  trade,  and  much  more  work  of  the  same  nature  remains  to  be 
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done  for  tbe  relief  and  safety  of  navigation.  The  most  important  improvement  that 
can  be  made  on  the  Allegheny,  however,  and  which  shonld  receive  serious  considera- 
tion, is  the  extension  of  slack  water,  at  least  as  far  up  as  Soda  Works,  20  miles  above 
Pittsborg.  This  par£  of  the  Allegheny  Valley  is  rapidly  building  up  with  mills  and 
indnstrial  establishments  of  other  kinds^  which  demand  and  deserve  facilities  for 
cheap  and  permanent  transportation. 

Money  statement. 

July  1,1891,  balance -unexpended $18,560.88 

June  dOy  18i^  amount  expended  during  fiscal  year 16, 977. 78 

July  ly  1892,  balance  unexpended 1,622.15 

July  1,1892,  outstanding  liabilities 163.00 

July  1,1892,  balance  available .\ 1,459.15 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000.00 

Amount  avaOable  for  fiscal  year  ending  June  30, 1893 26,459.15 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1894    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


OOMMEBCB. 


It  has  never  been  possible  to  procure  complete  statistics  of  the  commerce  of  the 
Allegheny  River,  owing  to  its  scattered  condition  and  the  fact  that  there  is  no  record 
of  it  kept  anywhere.  It  is,  therefore,  impossible  to  state  whether  tiiere  has  or  has 
not  been  an  increase  in  the  tonnage  over  that  of  the  previous  year.  The  local  harbor 
tonnage  exceeds  that  of  1890  by  361,023  tons,  most  of  which  is  attributable  to  an 
increase  in  the  trade. 

The  following  is  a  statement  of  the  principal  commercial  movements  on  the  river 
during  the  calendar  year  1891 : 


ArticlM. 


Barm 

Bark 

Bcrrds 

Boat  bottoms.... 

Bnoe  poles 

Cattle  and  hoTMS 

Cbeck  posts 

Coal : 

Ovrbatone 

IKrecla^ 

Genendftviglit.. 

Hay 


Quantity. 


Ton«. 

2,700 

2,831 

000 

20,412 

813 

026 

1.510 

1,400 

406 

2,700 

2,625 

12,453 

150 


Articles. 


Lath 

Manure 

Nitroglycerin. 

Pit  poito"  .*.*.*.'.'. 
Rough  lumber 

Sand. 

Sheep , 

Shingles 

Stone 

Timber 

Total.... 


Quantity. 


Tons. 

286 

800 

12 

1,896 

105, 059 
84,439 
30 
270 
86,047 
105,245 


400,726 


Passengers  carried,  5,660. 

In  addition  to  the  above,  the  following  is  a  statement  of  the  principal  commercial 
movements  in  the  Allegheny  Harbor  at  Pittsburg : 


Articles. 


Quantiy. 


Articles. 


Quantity. 


Cars,  loaded 

Coal 

Gas  pipe — 

Graref. 

File  brick.. 
Manure 


Tons. 

362,342 

77,916 

1,500 

189,282 

5,640 

83,845 

1,060 

16,870 


Oil 

Raaroadties 

Sand 

Staves 

Vegetables  . 

Total.. 


Tont. 

11,040 

14,825 

172,040 

9,376 

360 


896,096 


PasMBgen  earned,  59,000. 
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D  D  IX. 

DAM  AT  HERR  ISLAND,   ALLEGHENY  RIVER,   NEAR  PITTSBURG,   PENN- 
SYLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations for  this  work : 

Augusts,  1886 $S7,500 

August  11, 1888 85,000 

September  19,  1890 35,000 

Total 107,500 

The  land  required  on  both  banks  of  the  river  was  purchased.  The 
authorities  of  Allegheny  City,  to  whom  the  land  on  the  right  bank 
belonged,  sold  it  for  the  nominal  consideration  of  $1,  on  condition  that 
the  dam  should  be  a  movable  one.  A  petition  to  the  same  effect  was 
likewise  received  from  the  authorities  of  the  city  of  Pittsburg,  from  the 
Pittsburg  Chamber  of  Commerce,  and  from  the  Engineers'  Society  of 
Western  Pennsylvania.  In  all  the  petitions  the  reason  alleged  for  de- 
siring that  the  dam  be  a  movable  one  was  the  fear  that  the  height  of 
"floods  in  the  Allegheny  River  would  be  increased  by  a  fixed  dam. 

The  question  of  the  proposed  change  was  referred  to  the  Secretary 
of  War  by  the  Chief  of  Engineers,  and  on  September  29,  1890,  it  was 
ordered  that  the  dam  at  Herr  Island  be  made  a  movable  one.  This 
change  in  design  necessitated  a  corresponding  change  in  the  estimated 
cost  of  the  work;  the  estimate  for  the  present  design  is  $600,000. 

It  was  supposed  that  after  this  action  there  would  be  no  fhrther 
cause  for  delay,  but  a  number  of  riparian  owners  on  the  left  or  Pitts- 
burg side  of  the  river,  to  whom  no  allowance  for  damages  had  been 
made,  for  the  reason  tihat  the  proposed  lock  was  to  be  outside  of  the 
high- water  line,  brought  suit  in  the  circuit  court  of  the  United  States 
for  compensation.  The  case  was  placed  in  the  hands  of  the  United 
States  attorney  for  the  western  district  of  Pennsylvania,  where  it  still 
remains. 

The  Davis  Island  Dam  pool  gives  permanent  navigation  on  aboat  2 
miles  of  the  lower  portion  of  the  Allegheny,  and  during  the  calendar 
year  1891  the  locaJ  commercial  movements  on  that  part  of  the  river 
amounted  to  more  than  830,000  tons. 

The  legal  questions  which  stand  in  the  way  of  the  commencement  of 
this  important  work  should  be  settled,  and  it  is  hoped  that  some  action 
will  be  taken  at  an  early  day  by  those  having  the  matter  in  charge. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  J.  W. 
Arras,  Assistant  Engineer. 

Money  statetnent 

July  1,  1891,  balance  unexpended $70,648.23 

Jane  30;  1892,  amount  expended  during  fiscal  year 1, 951. 38 

July  1,  1892,  balance  unexpended 68,696.85 

Amount  appropriated  by  act  approved  J«„  13,  X892 _^MO0^ 

Amount  available  for  fiscal  year  ending  June  30,  1893 108, 696. 85 

{Amount  (estimated)  required  for  completion  of  existing  project 484, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867.                                                           ^  t 
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August  5, 1886 $37,500 

August  11, 1888 60,000 

September  19,  1890 30,000 
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D  D  12. 
ICE  HARBOR  AT  MOUTH^F  MUSKINGUM  RIVER,  OHIO. 

The  ice  harbor  is  the  lower  ik)o1  of  the  Muskingam  Biver.  which  has 
been  created  by  the  slack-water  dam  at  Marietta,  and  the  opject  of  the 
work  under  consideration  is  to  bnild  a  passway  through  this  dam,  of 
snch  si^e  as  will  permit  Ohio  Biver  packets  and  coal  fleets  to  take 
reftige  firom  ice  in  this  pooL  The  passway  in  queetion  consists  of  a 
large  lock,  which,  owing  to  the  local  conditions  controlling  the  only 
av^able  site,  was  built  with  independent  axes  of  entrance  and  exit, 
the  angle  between  these  axes  being  11°  16'.  This  involved  the  neces- 
sity of  widening  the  lock  chamber  at  both  ends  so  as  to  permit  boats 
to  change  direction  while  in  the  lock.  The  plan  of  the  lock  chamber 
is  therefore  somewhat  like^  an  hourglass,  the  lock  being  narrowest  in 
the  middle.  The  maximum* rectangle  which  can  be  passed  through  the 
lock  has  a  length  of  365  feet  and  a  width  of  56  feet.  The  work  has 
been  in  progress  since  1880,  but  has  been  kept  back  by  inadequate 
appropriations  and  the  occasional  absence  of  any  appropriation.  The 
lock  is  now  nearly  finished  and  is  in  use. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations for  the  work: 

March  3,  1879 $30,000 

Jane  14,  1880 50,000 

M»rch3, 1881 80,000 

August  2,  1882 40,000 

JnJy5, 1884 50,000  Total 327,500 

This  work  was  under  the  immediate  supervision  of  Lieut.  Gassius  E. 
Gillette,  Corps  of  Engineers,  U.  S.  Armyyuntil  April  20, 1892.  Since 
that  time  Mr.  Edmund  Moeser,  Assistant  Engineer,  has  had  immediate 
supervision  of  thework« 

OPBBATIONS  DUBING  THE  FISCAL  YEAB. 

(XXTBACT  FBOM  RBPORT  OF  KB.  ZDMT7ND  MOE8BB.) 

At  the  begixming  of  the  year  the  maaonry  of  the  river  wall  was  complete ;  the 
land  wall  was  complete  with  the  exception  of  155  feet,  which  was  12  feet  above  the 
lower  miter  siU.  Work  was  carried  on  without  interruption ;  the  masonry  of  the 
land  wall  was  finished,  being  abont  1,100  yards,  the  hollow  quoins  set,  and  the 
lower  gatee  bnilt  and  placed  in  position. 

A  contract  was  made  with  the  Griffith  and  Wedge  Company,  Zanesville,  Ohio,  for 
the  iron  work^  consisting  of  mad  yalves,  turbine  culYert  Talves,  head  gates  for  mill 
race,  machinery  for  operating  lower  gates,  and  all  machinery  for  operating  valves. 
The  onder-water  iron  work  was  aU  placed  as  soon  as  finished,  so  that  the  lock  was 
ready  for  use  December  1,  1891. 

Two  thousand  two  hundred  and  eighty -seven  cubic  yards  of  mud  was  taken  from 
the  lock  chamber  and  filled  into  the  old  mill  race  on  the  lock  lot. 

The  lock  will  not  be  available  for  Ohio  River  boats  until  a  draw  is  placed  in  the 
Baltimore  and  Ohio  Southwestern  Railroad  Bridge  lust  below  it.  No  move  has  b«en 
made  by  the  railroad  company  towards  changing  the  bridge. 

Money  statement. 

Jnly  1, 1S91,  balance  unexpended $20,114.29 

June  90, 1892,  amount  expended  during  fiscal  year 20,063.51 

July  1, 1802^ balance  unexpended .•,«,««••«.•• 50.78 
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Abitract  o/propoMUfar  oonetrucHng  machiiMryfar  lee  Harhor  Lock  at  Marietta,  Ohio, 

opeied  August  go,  1891. 


No. 


TSiaoA  and  addroM  of 
bidder. 


Indiiding  middle  gates. 


-1 
e 


m 


TotaL* 


Bxelnding  middle  gates. 


I 


'I 


TotaL* 


The  Griffith  k.  Wedge 

Co.,  Zanesville,  Obfo  . . 
Lambert  Bros.  8c   Co., 

Irontoh,  Ohio 

The    Blandy    Machine 

Co.jZanesTiUe, Ohio  . . 
The  Hall  Steam  Pnmp 

Co.,  Pittsburg,  Fa  ... . 
The  I.  &  £.  Greenwald 

Co.,  Cincinnati,  Ohio . . 
Thos.  Carlln's  Sons,  Al- 


legheny, Pa. 


Foundry  and  Ma- 
chine Co.,  Pittsburg, 
Pa , 


OU, 
fi.50 

e.87 

8.00 
9.50 
19.00 
10.78 

13.60 


5.60 
7.30 
&00 
10.75 
7.00 
9.80 

10.50 


CU. 
7.00 

10.00 

12.60 

8.75 

13.00 

14.68 

11.60 


OU, 
10.35  $4,257.27  '  0.50 

.50 

.40 

.25 

.30 


.60 


OU. 

5.50  f0.10 


.15 


5,062.50 

6.37 

7.30 

5,947.28 

aoo 

10.00 

0,967.52 

9.60 

10.76 

7,00L02 

8.50 

7.60 

7,539.25 

10.98 

10.90 

8,221.43 

.IB 

IB.  60 

.11 


2.00 


^.36 
.50 
.40 
.25 
.80 
100 

.66 


$2,700.64 
8,026.54 
8,969.12 
4,474.85 
3,566.91 
4,921.06 

6,879.99 


*  Including  extra  charge  for  patterns,  $25. 
Contract  awarded  the  Griffith  &,  Wedge  Co.^  and  executed  Angnst  29, 1891. 


Ah9tract  of  eonlractefor  material  for  oonBtructing  lee  Harhor  Lock  at  mouth  of  Mue- 
kingum  Biver,  made  during  the  fUoal  year  ending  June  SO,  lS9t, 


Contraotor. 

Date. 

To  expire— 

The  Griffith  A  Wedge  Co 

Metal  work  for  loe  Harbor  Lock 

Aug.  29, 1891 

Deo.  16,  1891 

Commercial  statistics  are  attached  to  the  report  for  operating  and  care  of  locks 
and  dams  on  the  Moskingnm  RiTer. 


D  D  13, 

OPERATING  AND  CARE  OF  ICE   HARBOR  LOCK  AT  MOUTH  OF  MUSKIN- 
GUM RIVER,  OHIO. 

An  allotment  of  $1,200  was  made  December  10, 1891,  for  the  operat- 
iug  and  care  of  this  lock. 

The  work  was  nnder  tbe  immediate  supervision  of  Lieut.  Gassius  E. 
Gillette,  Corps  of  Engineers,  XJ.  S.  Army,  until  April  20, 1892.    Since 
that  time  Mr.  Edmund  Moeser,  assistant  engineer,  lias  had  immediate 
supervision  of  the  work. 
-  The  lock  was  ready  for  use  December  1, 1891. 
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OPERATIONS  FOB  THE  FISCAL  TEAR. 

(EXTRACT  FROM  THE  REPORT  OF  MR.  EDMUND  MORPSR.) 

Expenditures  were  for  look-keepers  and  assistant,  materials  for  repair  of  gates, 
for  labor  in  placing  machinery  for  operating  gates  and  for  dredging  entranoe  to  lock 
and  removing  pieces  of  coffers. 

Def ailed  siaiemeni  of  expenses  tneurred  dwring  ike  fiscal  year  ending  June  SO,  1899,  ovki 
of  the  appropriation  for  operating  and  care  of  canals  and  other  works  of  navigation,  in 
operating  and  keeping  in  repair  the  Muskingum  Ice  Harbor  Lock,  Ohio. 


Salaries 
lock-keeper 

and 
assistant. 

Labor. 

O             1« 

Miacel. 

Dredging. 

IConth. 

SappUea. 

laneoua. 

SalarlM. 

T^boai. 

Total. 

TWw»tnlwyr          ._     

|e2.25 
14.70 

$62.26 

14.70 

TcbnuuTT 

$25.00 
2.00 

26.00 

lytarcit               

24.45 

26.45 

April 

$55.00 
105.00 
105.00 

65.00 

Mav 

14.88 

$4.Si6 

$157.66 

$180.00 

461.83 

Jmyt                                --    -^^    ^ 

ioi*75 

207.76 

1 

Totil 

265.00 

204.16 

41.88 

4.80 

157.65 

180.00 

852.96 

Commercial  statistics  are  attached  to  the  report  for  operating  and  oare  of  looks 
and  dams  on  the  Hnskingnm  RiTer. 


DD14. 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 

This  report  is  limited  to  work  carried  on  under  the  appropriation  of 
August  11, 1888,  for  the  construction  of  a  lock  at  Taylorsville  and  the 
leconstruction  of  the  lock  at  ZanesviUe,  Ohio,  of  $102,000. 

This  work  was  under  the  immediate  supervision  of  Lieut.  Gassius  E. 
Gillette,  Corps  of  Engineers,  IT.  8.  Army,  until  April  20, 1892.  Since 
that  time  Mr.  Edmund  Moeser,  assistant  engineer,  has  had  immediate 
supervision  of  the  work. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 
(EXTRACT  FROM  THE  REPORT  OF  MR.  EDMUND  MOESEB.) 

The  work  of  opening  out  the  channel  helow  new  Lock  No.  9  was  completed.  There 
is  now  a  well-defined  channel  roDniiig  from  the  lower  end  of  the  new  lock  on  the 
right  side  of  the  river,  downstream,  and  finally  across  the  river  to  near  the  month  of 
Salt  Creek,  2,000  feet  helow  new  Lock  No.  9.  The  excavation  exteuded  over  a  dis- 
tance of  800  feet.  The  bottom  of  this  excavation  is  on  a  level  2  feet  helow  the  top 
of  the  lower  miter  sill  of  the  look.  The  remainder  of  the  distance  to  Salt  Creek  will 
require  some  dredgine. 

During  the  year  13,443  cubic  yards  of  rock  and  10,062  cubic  yards  of  earth  were  ex- 
cavated, at  a  cost  of  80  cents  per  yard  for  rock  excavation  and  31^  cents  per  yard  for 
earth  excavation. 

Tlie  coping  of  the  new  look  was  repointed,  balanced  counter  weights  were  added 
to  the  machinery  for  operating  the  cylindrical  valves,  and  the  lower  gates  were 
frame<l  but  are  not  yet  placed. 

The  balance  of  the  money  expended  at  this  place  during  the  year  was  for  plant 
and  material  which  are  on  hand  and  which  are  to  be  used  in  tixe  construction  of  • 
guiding  crib  at  the  head  of 'the  new  lock. 
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No  work  was  done  under  that  part  of  the  appropriation  relating  to  the  recon- 
struction of  the  lock  at  Zanesville,  Ohio. 

It  is  proposed  to  make  a  survey  of  the  vicinity  to  ascertain  the  feasi- 
bility and  propriety  of  rebuilding  the  lock  in  another  location.  The 
existing  lock,  with  two  lifts,  is  in  a  very  dilapidated  condition,  but  can 
be  made  to  serve  for  a  time  by  repairing  the  gates. 

Commercial  statistics  are  attached  to  the  report  for  operating  and  care  of  locks  and 
dams  on  Muskingum  River. 

Money  statement. 

July  1,  1891,  balance  unexpended $35,301.24 

June  30,  18SK2,  amount  expended  during  fiscal  year ".    19,783.26 

July  1, 1 892,  balance  unexpended 15, 517. 98 

July  1, 1892,  outstanding  liabilities 370-71 

July  1, 1892,  balance  available 15,147.27 


DD15. 

OPERATING  AND  CARE  OP  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER, 

OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations  and  allotments  for  this  work : 


August  5,1886,  appropriated  «  $20,000.00 

July  21, 1887,  allotted 190, 000. 00 

August  13, 1888,  allotted  ...  177, 623. 00 

July  1, 1889,  allotted 232, 080. 00 

July  19, 1890,  allotted 195, 6a5. 00 

June  1, 1891,  aUotted 20, 000. 00 


July  8, 1891,  allotted $165, 200. 00 

November  10, 1891,  allotted.  39, 980. 00 

November  25, 1891,  aUotted.  1, 200. 00 

January  5, 1891,  allotted  ...  12, 241. 54 

Total 1,048,989.54 


The  season  of  1891  was  very  favorable  for  work.  The  reconstruction 
of  locks  Nos.  6  and  7,  in  progress  at  the  beginning  of  the  fiscal  year, 
was  completed.  The  reconstruction  of  locks  Nos.  2  and  6  was  com- 
pleted so  far  as  to  admit  of  their  use. 

Repairs  of  dams  Kos.  1,  6,  and  8  were  completed,  and  minor  repairs 
were  made  to  dams  Nos.  2,  3, 4, 5,  7,  9,  and  10. 

In  reconstructing  the  locks  all  miter  sills,  where  the  "bottom  would 
permit,  were  built  of  masonry  and  the  tops  placed  at  equal  depths  below 
their  respective  pools.  Guards  were  made  uniform,  so  that  all  locks 
will  be  submerged  at  about  the  same  time,  and  errors  in  width  and 
length  of  locks  were  corrected.  The  placing  of  the  sills  at  a  uniform 
depth  has  added  from  6  inches  to  3  feet  to  the  navigable  depth  of  the 
river;  a  navigable  depth  o^  6  feet  can  now  be  maintained.  By  raising 
guards  of  locks,  the  height  of  the  navigable  high- water  line  has  been 
increased  3  feet. 

Through  navigation,  which  had  been  interrupted  by  the  closing  of 
the  locks  for  repairs  in  May,  1889,  was  resumed  with  the  opening  of 
Lock  No.  5,  May  6,  1892. 

This  work  was  under  the  immediate  supervision  of  Lieut.  Cassius  E.  Gil- 
lette, Corps  of  Engineers,  tJ.  S.  Army,  until  April  20.  Since  that  time 
Mr.  Edmund  Moeser,  assistant  engineer,  has  had  immediate  super* 
vision  of  the  work.  C^r^r^rsAo 

Digitized  by  VjOOQ  Ic 
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OPERATIONS  DUBING  THE  FISCAL  TEAR. 

(XXTBACT  FBOJi  THE  SEPORT  OF  MR.  EDMUND  MOE8EE,  ASSIST AKT  EKOIXSER.) 
LOCKS  AND  DAMS. 

Loek  and  Dam  No.  1,  Marietta, — ^The  work  of  rebuilding  tliis  dam  wm  in  progrera 
July  1, 1891  y  bnt  waa  interrupted  by  a  rise  in  the  Ohio  River  during  the  month. 
Work  WA8  resumed  in  August  and  the  dam  completed  during  the  month  of  October. 
Hie  dam  is  bnilt  on  the  slope  type,  with  slope  of  1  on  4  and  a  10-foot  horizontal 
apron  at  its  foot.    The  total  length  of  the  dam  is  526  feet. 

The  remainder  of  the  river  wall  of  the  old  abandoned  lock.  No.  1,  was  V>m  out, 
and  the  land  wall  was  completed,  all  but  the  coping,  for  use  ss  an  abutment  to  Dam 
No.L 

A  new  race,  leading  to  the  mill  below  the  Ice  Harbor  Lock,  was  excavated  back  of 
the  land  wall  of  the  lock  and  the  material  thus  excavated  used  in  filling  the  old 
noeway. 

A  small  amount  of  stone  fill  and  about  100  feet  of  gravel  backing  is  all  that  is  re- 
quired to  complete  this  dam. 

Lock  and  Dam  No.  g,  DevoU. — ^The  repairs  at  this  place  were  limited  to  such  work  as 
eoald  be  done  without  making  it  last  longer  than  the  work  at  other  points  and  thereby 
delay  the  opening  of  through  navigation.  The  project  for  reconstruction  included 
the  removal  of  the  old  foundation  timbers  under  floor  of  lock  chamber,  as  the  lock 
▼as  said  to  be  founded  on  rock,  making  the  lower  miter  sill  of  stone,  and  the  inser- 
tion of  mud  valves  in  walls  at  lower  gate  recess.  After  the  cofferdams  were  finished 
and  nnwatered,  investigation  developed  the  fact  that  the  lock  was  not  on  rock,  but 
»taada  on  a  tough  red  cGiy  overlying  a  red  rock.  Owinc  to  the  lateness  of  the  season 
acbaoge  of  plan  was  necessary ;  the  lower  miter  sill  was  built  of  timber  and  the  mud 
valves  were  omitted.  The  lock  was  closed  for  repairs  July  20, 1891,  and  reopened  to 
BSTigation  January  22, 1892. 

The  following  was  the  work  accomplished :  Built  new  upper  and  lower  gates  and 
miter  sills;  six  slide  valves  were  placed  in  the  two  lower  gates.  Put  in  upper  miter 
'vsn  with  fiUine  culverts.  Inserted  cylindrical  filling  valves  in  head  of  old  lock 
vaDs.  Raised  117  feet  of  lock  wall  3.2  feet,  to  make  guard  of  lock  standard  height. 
Made  genei  :1  repairs  to  face  of  old  lock  walls  and  stopi>ed  all  leaks  with  concrete. 
CleaDed  out  mnd  and  filled  spaces  between  old  founaation  timbers  with  concrete. 
Belaid  timber  floor  of  lock  chamber.  A  crib  breakwater,  9  feet  by  9  feet  by  180  feet, 
▼as  pat  on  the  bank  below  the  lock  in  order  to  break  the  eddy  caused  by  dam  and 
lock  wall. 

Made  repairs  to  dam.  The  lower  aprou  of  the  dam  had  raised,  letting  out  the 
stone  filling;  t-be  apron  was  forced  back  intd  place  and  fastened  down  with  anchor 
Iwlts  18  feet  loDg.  The  bolts  penetrate  the  rock  underlying  the  soft  foundation  of 
the  dam  for  a  distance  of  6  and  7  feet.  The  dam  was  refilled  with  stone  where  neces- 
ssry,  and  the  lower  apron  was  sheeted  with  new  timber  for  a  distance  of  480  feet. 

To  complete  the  repairs  at  this  place  the  following  work  remains  to  be  done :  To 
complete  raising  of  lock  walls,  to  build  a  small  guiding  crib  below  the  river  wall, 
to  put  iron  cover  plates  over  cylindrical  valve  machinery,  and  to  put  in  place  lock 
Isddets  and  new  gate-operating  machines.  About  170  yards  of  masonry  remaina  to 
be  laid. 

I-^  and  Dam  No.  S,  LowelL — ^Th is  lock  has  been  open  to  navigation  throughout 
the  past  year.  The  section  of  needle  dam  across  the  liead  of  the  lock  was  operated 
^heo  neeessary,  and  the  lower  end  of  the  canal  kept  in  good  navigable  condition. 
There  has  not  as  yet  been  an  opportunity  of  testing  the  practicability  of  keeping 
the  upper  end  of  the  canal  clear  by  this  method,  but  a  recent  sudden  flood  in  Cats 
Cieek,  which  empties  into  the  canal  near  the  upper  end,  has  put  out  into  the  canal 
s heavy  bar  of  sand  and  gravel,  and  a  test  is  to  oe  made  on  this  bar  as  noon  as  the 
nver  is  at  a  favorable  stage.  Cover  plates,  lock  ladders,  and  gate-operating  ma- 
chines are  wanted  to  complete  this  lock. 

Kxtensive  repairs  were  made  to  the  dam.  Two  hundred  and  sixty  feet  of  the  lower 
ud  second  step  were  rebuilt,  and  the  lower  apron  was  resheeted  for  its  entire  length 
01 818  feet. 

The  lines  of  the  Government  lands  at  Lowell  were  surveyed  and  corner  stones  set. 

L^iand  Dam  No.  4,  Beverly. — The  lock  was  open  to  navigation  during  the  entire 
year.  The  terreplein  was  raised  to  top  of  lock  wall  and  improved  by  planting  with 
gnss.  Wooden  steps  leading  to  approach  of  needle  dam  at  head  of  lock  were  built. 
A  leak  under  the  lower  miter  sill,  probably  caused  by  a  spud  of  the  dredge  Malta 
breaking  the  floor  planking,  was  promptly  repaired. 

The  bank  below  the  dry-stone  abntmont  of  spill  dam  at  head  of  canal  was  iirotected 
by  s  crib  13  feet  wide  and  67  feet  long.  ^  j 

The  embankment  at  the  right  abutmeut  was  threatouetl  by  a  lB^)fiz@d'§fV^03^iC 
EKO  92 126  ^ 
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the  crib  and  through  the  toe  of  the  riprap  face  of  the  fill  just  above  the  abutment. 
The  leak  was  stopped  by  removing  the  nprap  face  and  as  much  of  the  stone  as  was 
possible  from  the  bays  of  the  crib.  The  bays  were  then  refilled  with  tight  material 
and  the  embankment  and  riprap  replaced.  No  further  trouble  is  apprehended  at  this 
place. 

The  dam  was  refilled  with  stone  for  a  distance  of  60  feet. 

The  following  work  remains  to  be  done  at  this  place :  Placing  wrought  ladders  in 
lock  chamber,  cover  plates  over  machinery  on  top  of  walls  and  machinery  for  oper- 
ating gates;  completing  the  needles  for  dam  at  head  of  lock;  driving  guiding  piles 
above  and  below  bridge  over  canal;  making  fill  at  head  of  lock  and  at  head  of  canal; 
building  crib  extension  to  right  abutment. 

Lock  and  Dam  No,  5.  Mke  Chute. — The  plans  for  reconstruction  of  this  lock  were 
similar  to  those  of  Lock  No.  2.  The  repairs  were  limited  to  such  work  as  could  bo 
done  without  unnecessarily  delaying  the  opening  of  throneh  navigation.  The  lock 
was  closed  for  repairs  August  1, 1891,  and  reopened  May  6,  1892.  This  lock  is  on  rock 
foundation.  The  old  miter  sills  were  not  at  a  sufficient  depth  for  the  requiremeute  of 
navigation,  and  the  rock  in  the  bottom  of  the  lock  chamber  was  but  4  feet  below 
normal  level  of  lower  pool.  The  following  work  was  done  on  the  lock:  Built  new 
upper  ji^ates  and  modified  and  raised  an  old  pair  of  gates,  built  in  1888  to  meet  the 
conditionsof  the  reconstructed  lock;  put  in  masonry  upper  and  lower  miter  sills; 
raised  50  feet  of  the  lock  wall  to  standard  height  with  concrete ;  built  npper  miter 
wall  with  transverse  and  filling  culverts ;  thoroughly  repaired  old  lock  walls  with 
concrete  and  dressed  back  walU  to  the  standard  width ;  excavated  the  rook  bottom 
in  chamber  to  1  f[>ot  below  top  of  lower  miter  sill ;  about  2^  to  3  feet  of  excavation  over 
the  entire  chamber  was  necessary.  .  The  rock  below  the  lock  was  removed  by  blast- 
ing to  a  depth  of  2  feet  below  the  new  lower  miter  sill  and  over  a  distance  of  about 
aOO  feet. 

The  embankment  just  above  the  abutment  was  raised  to  a  height  8  feet  below  the 
top  6f  the  abutment  and  protected  by  a  riprap  wall  front  and  back.  Part  of  the 
front  wall  next  the  abutment  was  laid  with  cement  mortar. 

Extensive  repairs  were  made  to  the  dam  during  the  low -water  season.  The  old 
step  dam  has  been  replaced  bv  a  standard  slope  whenever  such  repairs  were  necee- 
sarv,  and  the  entire  oam.  with  the  exception  of  a  small  piece  next  the  lock,  is  now 
a  slope  of  1  on  4.  The  design  for  the  repaired  portion  of  this  dam  is  an  improve- 
ment on  that  of  former  slope  dams,  in  that  the  toe  is  held  down  by  the  weight  of 
stone  on  the  floors  placed  in  every  alternate  bay  and  by  a  system  of  bolting  together 
the  timbers  forming  the  front  face  of  the  dam.  The  8-inch  spaces  between  the  longi- 
tudinal timbers  are  filled  with  filling  pieces,  leaving  only  enough  openings  for  the 
discharge  of  water  leaking  through  the  dam.  The  filling  pieces  prevent  the  escape 
of  the  stone  filling  and  give  greater  opportunity  for  bolting. 

To  complete  the  repairs  at  this  place  it  yet  remains  to  raise  310  feet  of  the  lock 
walls  witn  concrete,  to  point  the  old  walls,  to  place  cover  plates  and  ^ate-operating 
machines  upon  the  lock  walls,  and  to  complete  repairs  to  dam  by  raismg  low  places 
of  the  crest  to  the  normal  level. 

Lock  and  Dam  No,  6,  Stockport, — ^At  the  beginning  of  the  fiscal  year  the  following 
was  the  work  yet  to  be  done  to  complete  this  place :  To  build  117  feet  3  inches  of 
the  land  wall  and  125  feet  of  the  river  wall,  and  to  entirely  rebuild  150  feet  of  the 
dam  and  raise  the  crest  of  the  remainder  1  foot.  The  masonry  of  the  lock  was  fin- 
ished in  August,  1891,  and  the  lock  was  opened  to  navigation  in  October,  1891.  Gate- 
operating  machines  have  since  been  placed  and  the  lock  is  now  in  first-class  condi- 
tion. Lock  ladders  and  cover  plates  for  the  valve  machinery  on  top  of  walls  are  to 
bo  put  in  place  this  season. 

In  the  fall  of  1891  a  long  cofferdam  was  built  and  a  channel  excavated  through 
the  rook  below  the  lock. 

The  150  feet  of  dam  next  the  lock,  which  was  destroyed  in  1890,  was  replaced  by  a 
slope  dam,  the  crest  of  which  is  1  foot  higher  than  that  of  the  old  dam.  The  re- 
mainder of  this  crest  is  to  be  raised  this  season. 

A  guiding  crib  190  feet  lonff  was  built  at  the  lower  end  of  the  land  wall;  this  crib 
was  finished  to  the  level  of  the  lower  pool. 

Lock  and  Dam  Ko,  1^  McConneleville. — The  reconstruction  of  this  lock  was  com- 

Sleted  in  December,  1891,  and  the  look  has  been  in  operation  since  that  date.  Since 
uly  1,  1891,  107  feet  of  the  land  wall  and  93  feet  of  the  river  wall  were  built;  the 
upper  miter  wall  and  sill  were  laid;  and  the  masonry  abutments,  sill,  and  founda- 
tion of  needle  dam  at  head  of  lock  finished ;  the  iron  trestles  for  the  needle  dam  are 
in  place.  New  gate-operating  machines  were  placed,  and  the  only  work  which  yot 
remains  to  entirely  complete  the  lock  is  the  placing  of  cover  plates  on  top  of  walls, 
ladders  in  prepared  recesses  of  lock  chamber,  and  the  wooden  needles  fw  needle 
dam.  A  small  amount  of  fill  at  the  head  of  the  lock  will  be  necessary  to  prevent 
leak  around  the  land  wall. 
Advantage  was  taken  of  the  extreme  low  water  during  the  full  of(TBp^^t^][^uild  ' 
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the  left  abutment  of  the  dam.  The  old  abutment  was  a  timber  crib  filled  with 
stone.  It  was  only  a  makeshift,  haTing  been  built  by  the  State  of  Ohio  in  winter 
and  in  haste,  and  there  was  constant  danger  of  its  being  destroyed  by  ice,  the  result 
of  which,  considering  the  mill  and  sandy  nature  of  the  canal  bank  back  of  it.  would 
have  been  very  disastrous.  Work  on  the  now  abutment  began  in  October,  1891, 
and,  with  the  exception  of  a  little  coping,  was  completed  in  February,  1892.  The 
coming  has  since  been  laid  and  the  abutment  is  complete. 

It  was  foond  that  a  part  of  the  dam  was  in  bad  shape  and  had  to  be  rebuilt;  110 
feet  of  dam  was  repaired  and  the  remainder  made  secure.  The  intention  is  to  com- 
plete the  repairs  during  the  present  season. 

Sk^lford  at  MeCcnn^fnll€.—The  water-power  planing  mill  did  excellent  service 
daring  the  year.  The  timbers  for  the  upper  and  lower  gates  at  No.  2,  upper  and 
lower  gates  at  No.  5,  upper  gates  at  Nos.  6  and  7,  lower  gates  at  No.  7,  ana  lower 
gates  Sar  new  lock  No.  9  were  firamed. 

Lock  and  Dam  Xo.  8,  Eagleport, — At  the  close  of  last  year  the  repairs  on  this  lock 
had  been  completed,  but  the  cofferdams  had  not  yet  been  removed.  These  were  not 
entirely  torn  out  until  the  work  on  the  dam  was  completed,  and  the  lock  was  not 
open  to  navigation  until  November.  A  dry  masonry  wall  was  built  connectinc  the 
lower  end  of  the  land  wall  with  the  hioh  ground,  and  new  gate-operating  maobines 
were  placed  in  position  on  the  lock  walls. 

Work  on  the  new  dam  was  pushed  as  rapidly  as  the  materials  could  be  delivered. 
It  was  entirely  rebuilt,  with  uie  exception  of  a  short  piece  put  in  last  season.  The 
crest  of  the  new  dam  was  raised  i  feet  higher  than  that  of  the  old  dam,  in  order  to 

Eroduce  the  normal  conditions  for  which  new  Locks  Nos.  8  and  9  were  designed.  The 
mg  dope  of  this  dam  is  expected  to  cause  a  deposit  at  the  foot  of  the  dam,  and  by 
filling  the  deep  hole  immediately  below  the  dam  add  to  its  stability. 

A  piasonr^  abutment  was  built  at  the  right  end  of  the  dam,  and  the  embankment 
connecting  it  with  the  high  ground,  was  -raised  to  the  height  of  the  new  abutment 
and  the  downstream  slope  paved. 

Lock  and  Dam  Ko.  9,  taylorsville. — As  the  new  lock  at  Taylorsville  can  not  l>e  made 
available  until  a  draw  is  placed  in  the  county  bridge  just  below  it,  all  navigation  at 
this  point  has  been  through  the  old  lateral  canal  and  lock.  In  anticipation  of  the 
opening  of  the  new  lock  nothing  was  done  to  the  canal,  and  the  time  required  for 
the  passage  of  boats  at  this  place  has  not  been  shortened. 

The  dam  at  this  place  must  be  raised  2  feet  to  produce  the  normal  conditions  for 
which  new  Lock  No.  9  was  designed.  }f  this  were  done  it  would  be  of  immediate  bene- 
fit  to  steamboats  running  through  the  canal  and  would  avoid  the  necessity  of  dredg- 
ing it  this  season.  The  old  dam  was  extensively  repaired  and  is  in  good  condition. 

Lock  and  Dam  Ko.  lOtZanetville. — Minor  repairs  were  made  to  the  dam. 

The  lock  has  been  in  operation  throughout  the  year.  Considerable  trouble  and  ex- 
pense was  incurred  by  tne  large  amount  of  mud  which  accumulates  in  the  chamber 
and  around  the  gates,  rendering  them  difficult  of  operation.  The  middle  and  upper 
gates  are  in  very  poor  condition.    They  should  be  rebuilt  at  an  early  day. 

BOATS. 

The  dredge  Malta  was  in  commission  seven  months.  She  did  good  service  in  removing 
cofferdams  at  Locks  Nos.  2,  5, 6, 7,  and  8,  in  digging  out  the  canal  at  McConnelsville 
after  the  completion  of  Lock  No.  7,  and  in  dredging  channel  and  removing  snags  and 
wrecks  at  various  points  between  Marietta  and  Kagleport. 

Drawings  for  new  dump  scows  have  been  prepared  and  the  timbers  for  building 
the  scowBDonght  and  stored  at  McConnelsville. 

Tlie  Government  steamer  Vega  was  engaged  in  general  towing  between  Locks  Nos. 
2  and  6. 

The  towing  for  the  dredge  was  done  by  the  hired  steamboat  lAMsiic  Cauel, 

BBIDOES. 

BaUroad  bridge  of  the  Baltimore  (md  Ohio  Southwestern  Railroad  Com- 
pantfj  at  MarieUa.  Ohio. — ^This  bridge  crosses  the  Muskingum  Biver 
just  below  Lock  Ino.  1  (the  Ice  Harbor  Lock),  and  practically  prevents 
the  use  of  this  lock  by  all  the  larger  class  of  steamboats  that  usually 
navigate  the  Ohio  and  Muskingum  rivers.  Nothing  has  yet  been  done 
towards  altering  this  bridge,  as  required  by  the  order  of  the  Secretary 
of  War. 

The  Taylorsville  and  Duncan  Falls  Bridge. — This  bridge  crosses  the 
Muskingum  Biver  at  Taylorsville,  just  below  Lock  No.  0,  and  will  pre- 
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vent  the  ujse  of  this  lock  unless  altered.  By  authority  granted  by  sec- 
tions 4  and  6,  river  and  harbor  act  approved  September  19. 1890,  the 
Secretary  of  W  ar  ordered  the  owners  of  this  bridge  to  make  the  neces- 
sary alterations.  Tliis  they  failed  to  do,  and  the  matter  was  placed  in 
the  hands  of  the  Department  of  Justice  and  the  parties  were  brought 
to  trial.  Upon  the  trial  a  pro  forma  verdict  of  guilty  was  taken  by 
consent,  with  the  understanding  that  the  questions  of  law  involved 
should  be  presented  and  considered  on  motion  for  new  trial.  The  fol- 
lowing is  the  opinion  of  the  court  in  the  case,  delivered  by  Judgo 
Sage,  which  is  copied  from  the  records  of  the  United  States  clerk's  office 
through  the  courtesy  of  Gen.  B.  R.  Cowan,  clerk  of  the  district  court. 

United  States  District  Court,  Southern  District  of  Ohio,  Eastern  Diyision. 

The  Unitkd  States  vs,  Frank  M.  Ridkr^John  F.  Burqess,  Samuel  M.  Rut- 
LKi>oE,  County  Commissioners  of  Muskingum  County,  in  the  State  of. 
Ohio. 

This  case  is  before  the  conrt  on  motion  for  new  trial.  The  defendants  are  prose- 
cuted under  an  information  founded  upon  the  fourth  and  fifth  sections  of  the  riyer 
and  harbor  act,  approved  September  19,  1890.  The  charges  are,  in  short,  that  on  the 
15th  of  October,  1891,  the  defendants  were  the  county  commissioners  of  Muskingum 
County,  Ohio,  and  as  such  empowered  by  the  law  of  Ohio  to  construct,  alter,  and 
keep  in  repair  aU  necessary  bridges  over  streams  and  public  canals  on  all  Stat^  and 
county  roads,  and  then  and  there  had  control  of  the  bridge  across  the  Muskingum 
River)  between  Taylorsville  and  Duncans  Falls;  and  the  Secretary  of  War  of  the 
United  States,  having  good  reason  to  believe  that  said  bridge  was  an  unreasonable 
obstruction  to  the  navigation  of  said  river,  a  navigable  stream  over  which  the 
United  States  has  jurisdiction,  on  the  19th  of  December,  1890,  gave  written  notice  to 
the  defendants  that  said  bridge  was  considered  an  obstruction  to  navigation  by  rea- 
son of  the  fact  that  it  had  no  draw  for  the  passage  of  boats  by  way  of  the  new  lock 
just  above  the  south  end  of  tihe  new  bridge  at  Taylorsville,  Ohio,  and,  in  order  to 
afibrd  defendants  a  reasonable  opportunity  to  be  heard  and  give  evidence  in  regard  to 
said  complaint,  the  6th  of  January,  1891,  was  named  and  a  place  lixed  for  that  pur> 
pose  J  in  that  the  time  was  extended  to  the  3d  of  February,  1891,  and  on  the  25tn  of 
February,  1891,  the  Secretary  gave  written  notice  to  the  defendants  that  said  bridge 
was  an  unreasonable  obstruction  to  the  free  navigation  of  said  river,  for  the  reason 
above  stated,  and  required  the  construction  of  a  draw  span  therein  in  accordance 
with  plans  shown  in  a  map  attached  to  said  notice  and  served  upon  the  defendants, 
said  notice  prescribed  that  said  draw  span  should  be  made  and  complet-ed  within  a 
reasonable  time,  to  wit,  on  or  before  the  30th  of  September,  1891 ;  that  personal  serv- 
ice of  said  notice  was  made  on  the  3d  of  March,  1891;  that  afterwards  the  defen- 
dants on,  to  wit,  the  15th  day  of  Octol|^r,  1891,  after  receiving  said  notice,  did  un- 
lawfully fail  and  refuse  to  comply  with  the  order  of  the  Secretary  and  to  make  the 
alterntious  aforesaid,  contrary  to  the  form  of  sections  4  and  5  of  the  act  above  re- 
ferred to.    These  sections  are  as  follows : 

Sec.  4.  That  section  9  of  the  river  and  harbor  act  of  August  11,  1888,  be  amended 
and  reenacted  so  as  to  read  as  follows : 

That  wlienever  the  Secretary  of  War  shall  have  good  reason  to  believe  that  any 
railroad  or  other  bridge  now  constructed,  or  which  may  hereafter  be  constmct-ed, 
over  any  of  the  navigable  waterways  of  the  United  States  is  an  unreasonable  ob- 
struction to  the  free  navigation  of  such  waters  on  account  of  insufficient  height, 
width  of  span,  or  otherwise,  or  where  there  is  difficulty  in  passing  the  draw  open- 
ing or  the  draw  span  of  such  bridge  by  rafts,  steamboats,  or  other  water  craft,  it 
sliall  be  the  duty  of  the  said  Secretary,  first  giving  the  parties  reasonable  opportu- 
nity to  be  heard,  to  give  notice  to  the  persons  or  corporations  owning  or  controlling 
such  bridge  so  to  alter  the  same  as  to  render  navigationthroiigh  or  under  it  reasonably 
free,  easy,  and  unobstructed ;  and  in  jdving  such  notice  he  shall  specify  the  changes 
required  to  be  made,  and  shall  prescribe  in  each  case  a  reasonable  time  in  which  to 
make  them.  If  at  the  end  of  such  time  the  alteration  has  not  been  made,  the  Sec- 
retary of  War  shall  forthwith  notify  the  United  States  district  attorney  for  the  dis- 
trict in  which  such  bridge  is  situated,  to  the  end  that  the  criminal  proceedings  men- 
tioned in  the  succeeding  section  may  be  taken. 

Sec.  5.  That  section  10  of  the  river  and  harbor  act  of  August  11, 1888,  be  amended 
and  reenectedso  as  to  read  as  follows: 

That  if  the  persons,  corporations,  or  associations  owning  or  controlling  any  rail- 
road or  other  bridge  shall,  after  receiving  notice  to  that  effect,  as  hereinbefore  re- 
o-*— ^  ^* 'theSecretaryof  War,  and  within  the  time  prescribed  by  him,  willfully  fail 
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OTTeftise  to  remove  the  same,  or  to  comply  with  the  lawfal  order  of  the  8ecn*tary  of 
War  in  the  premiaes,  each  persons,  corporation,  or  aitsociation  Hhall  he  deeuietl  guilty 
ofami«s4lemeanor,aml,  on  conviction  thereof,  shall  be  pimishecl  by  a  hue  not  exceed- 
ing 15.000:  and  every  mouth  snch  persons,  corporation,  or  aiMocia'tion  shull  rrniaiii  in 
default  in  respect  to  the  removal  or  alteration  of  snch  bridge  shall  l>e  deeiiK'd  a  new 
olTeuse  and  snbject  the  persons,  corporation,  or  association  so  offending  to  the  pen- 
tkltieti  above  prescribed. 

Upon  the  trial,  the  evidence  being  in,  tkpro forma  verdict  of  gnilty  was  taken  hy  coii- 
sent,  with  the  anderstandiug  that  the  questions  of  law  involved  should  he  preneuted 
and  considered  on  motion  for  new  trial.    There  are  two  questions,  as  follows: 

(1)  Was  the  notice  to  the  defendants  reasonable f  The  charges  of  the  infomiiition 
in  regard  to  the  notice  were  established  by , the  evidence,  and  are  not  disputed.  It 
baa  been  held  that  where  the  facts  are  clear,  what  is  reasonable  notice  or  reason. -ilile 
time  is  always  a  qne-ntion  exclusively  for  the  court.  Toland  r.  Spragiie,  12  P<*terM, 
336;  W^iggins  r.  Burkham,  10  Wallace,  132.  It  appears  from  the  evidence  that  at 
the  time  of  the  service  of  said  notice  the  defendants  bad  no  funds  with  whicii  to 
maketlie  required  change,  and  that  under  the  statutes  of  Ohio,  they,  as  comniiHsion- 
ers,  conld  only  make  levies  for  bridge  purposes  at  their  March  or  .June  seHHions  in 
each  year,  one-half  of  which  would  be  collectible  not  before  the  20th  of  Deccinher 
of  the  year  following.  It  also  appears  from  the  evidence  that  the  defendants  ap- 
plied for  legislation  authorizing  them  to  raise  the  funds  with  which  to  make  the 
change  required,  and  that  their  application  failed,  and  the  defendants  introduced 
evidence  tending  to  prove  that  the  cost  of  the  required  change  will  exceed  the  sum 
of  |10,«X>0,  which,  however,  is  denied  by  witneases  for  the  Government.  The  de- 
fendants, under  the  statutes  of  Ohio,  can  not  expend  in  constructing,  altering,  or 
repairing  any  bridge  a  sum  in  excess  of  $10,000  without  special  authority  from  tli4< 
legislature,  or  without  submitting  the  same  to  a  vote  of  the  people  of  the  county  at 
8i)me  general  election,  and  there  was  no  general  election  after  tlie  service  of  notice, 
excepting  the  spring  election  on  the  first  Monday  of  April  and  the  State  election 
on  the  Ssst  Tuesday  after  the  first  Monday  of  Novemlier.  The  first  of  these  dates 
was  too  early  after  the  notice  and  the  last  was  after  the  limit  prescribed  hy  the 
notice.  The  defendants  had  no  authority  in  the  matter  excepting  as  county  com- 
missioners. They  had  no  bridge  fund  to  draw  upon  and  no  authority  of  law  to  incnr 
any  obligation  excepting  upon  their  individual  res])onHi))ility.  It  would  ho  mani- 
Ifistly  unreasonable  to  expect  them  to  proceed  without  the  authority  of  local  law 
and  without  money,  upon  their  own  responHihility,  to  incur  the  expenses  involved  in 
mAkiog  the  required  changes,  whether  the  cost  would  have  been  less  or  more  than 
$10,0fi0.  ITie  notice  was  not  reasonable,  aud,  therefore,  if  upon  no  other  ground,  the 
verdict  must  be  set  jiside. 

(2)  The  main  question,  and  that  which  goes  to  the  root  of  the  matter,  is  Avhether 
Congreas  has  the  power  to  confer  upon  the  Secretary  of  War  the  authority  att«Mn])ted 
to  Ije  conferred  by  the  act.  In  accordance  with  its  terms,  whenever  he  has  good 
reason  to  believe  that  a  bridge  is  an  unreasonable  obstruction  to  navigation  he  is  to 
give  notice  to  the  parties  owning  or  controlling  the  same,  after  first  giving  tlieni 
reasonable  opportunity  to  be  heard,  to  make  sucn  alterations  as  he  may  specify,  and 
upon  their  failure  or  refusal  to  make  the  same  within  a  reasonable  tinu^  they  are  to 
he  deemed  guilty  of  a  misdemeanor,  and  the  Secretary  may  direct  the  institntion  of 
criminal  proceedings.  The  power  of  the  Secretary  depends  upon  his  having  adj  lulged 
that  the  bridge  is  an  obstruction  aud  his  adjudication  is  made  final  aud  conclusive. 
This  is  a  judicial  power.  The  qneHtion  is  one  of  fact,  or  a  mixed  question  of  law 
and  fact,  and  it  can  not  be  determined  by  a  court  without  a  jury  unless  the  defend- 
ant consents.  It  was  held  in  Grant  r«.  Raymond,  6  Peters,  242,  Chiei'-.Tustirc^  Mar- 
shall annonncing  the  decision,  that  the  Secretary  of  State  of  the  United  States  is 
not  an  officer  in  whom,  under  the  Constitution,  judicial  power  can  bo  veste*!.  In 
that  case  the  Secretary  had  gone  through  with  the  form  of  reissuing  a  patent  for  an 
invention.  It  is  true  that  there  was  not  then  any  statute  authorizing  a  reissue. 
The  original  patent  had  been  granted  by  the  President,  signed  by  him,  and  couuter- 
iigued  by  the  Secretary.  It  was  returned  to  the  Patent  Office  aud  canceled,  owing 
to  the  defective  specification  on  which  it  was  issued,  and  another  patent  issued  with 
a  corrected  specification.  The  ar^nnient  in  favor  of  the  reissue  was  that  the  De- 
partment of  State  had  clearly  the  right  to  coiTect  an  inadvert4^*nt  or  innocent  mistake. 
Bnt  the  court  said  that  the  question  of  inadvertence  or  mistake  was  a  judicial  ques- 
tion, which  conld  not  be  decided  by  the  Secretary  of  State.  It  is  also  true  that 
within  a  few  months  after  the  decision  of  that  case  Congress  enacted  a  statute  niak- 
iog  it  lawful  for  the  Secretary  of  State,  upon  the  surrender  of  a  patent  invalid  or 
inoperative  by  reason  of  inadvertence,  accident,  or  mistake,  as  8i>eciried  in  the  act, 
to  caose  a  new  patent  for  the  same  invention  aiid  for  the  residue  of  the  term  of  the 
original  patent  to  be  issued,  the  reissued  patent  to  be  liable  to  the  same  defenses  as 
the  original;  and  that  subsequently  the  authority  was  vested  in  the  CommissiontT 
of  Patents,  with  whom  it  remains  to  this  day.  But  there  is  this  radical  dillerence 
between  the  case  of  a  reissued  patent  aud  the  case  now  before  the  court :  The  pat- 
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cut,  original  or  roissaed,  is  only  prima  facie  ovidence  of  »ii  exclusive  riglit  in  the 
patentee,  and  it  is  open  to  all  defenses,  including,  in  the  case  of  a  reissued  patent, 
those  involving  an  investigation  into  the  questiou  whether  there  was  in  fact  any 
such  inadvertence,  accident,  or  mistake  as  was  requisite  to  authorize  the  reissue; 
while  here  the  Secretary  of  War  finds  and  decides  conclusively  and  finally  whether 
the  bridge  is  an  obstruction,  what  changes  shall  be  made,  and  within  what  time ; 
4Uid  the  only  questions  left  open  to  be  tried  in  the  criminal  prosecution  for  misde- 
meanor, which  he  is  authorised  to  set  on  foot,  are  whether  he  has  made  the  findings 
and  decisions,  ordered  the  changes,  given  the  proper  notices,  and  whether  the  de- 
fendants have  complied  with  his  orders. 

In  this  case  the  brid|^  was  built  about  1874  by  the  board  of  commissioners  of  Mus- 
kingum County,  by  virtue  of  a  grant  firom  the  State  of  Ohio  under  the  act  of  the  le^r- 
islature  of  March  25,  1870.  The  Muskingum  River  is  entirel;^  within  the  State  of 
Ohio.  Since  1838  and  until  the  date  hereinafter  mentioned,  it  has  been  under  the 
control  of  the  State  through  its  board  of  public  works,  which  maintained  a  sys- 
tem of  slack-water  navigation  until  the  cession  of  the  river  and  its  improvements 
by  the  State  of  Ohio  to  the  Federal  Government  March  21, 1887.  Since  that  time  the 
General  Government  has  caused  to  be  constructed  in  a  dam  at  the  head  of  the  rapids 
above  said  bridge,  on  its  west  side  and  under  the  bridge,  an  artificial  channel.  It 
has  also  raised  the  locks  and  dam  on  the  river  below,  thus  raising  the  level  of  the 
water  above,  some  4  feet.  These  improvements  and  changes  furnished  the  occasion 
alleged  for  requiring  the  proposed  changes  in  the  bridge.  The  right  of  the  State  of 
Ohio  to  erect  or  authorize  bridges  over  the  river  which  should  not  interfere  with  its 
navigation  is  conceded,  and  that  such  bridges  were  lawftil  structures.  But  it  is  urged 
for  the  Government  that  they  were  built  subject  to  the  power  of  Congress  at  any 
time  to  act  upon  the  subject  of  the  navigation  of  the  river,  and  to  define  what 
structures  should  be  regarded  as  interfering  with  that  navigation,  citing  Oilman  v.  ' 
Philadelphia,  3  Wal.,  "^1.  There  is  a  long  series  of  cases  decided  by  the  Supreme 
Court  and  cited  in  Untied  Siatet  v.  Keokuk  and  H,  Bridge  (45  Fed.  Rep.  at  page  180),  sus- 
taining the  general  proposition  as  above  stated.  But  the  question  to  be  here  de- 
cided is  whether  Congress  could  delegate  as  it  has  undertaken  to  do,  its  autiiority 
in  the  premises  to  the  Secretary  of  War.  Mv  conclusion  is  that  it  could  not.  The 
i^iwms  for  this  conclusion  are  so  well  and  so  fully  set  forth  by  Judge  Shiras  in 
United  States  v.  Keokuk  and  H.  Bridge,  cited  above,  that  it  is  sufficient  to  refer  to  that 
case,  and  to  express  as  I  do  my  concurrence  in  the  reasoning  and  conclusions  of  the 
opinion  therein. 

The  verdict  against  the  defendants  will  be  set  aside,  and  the  judgment  of  the  court 
will  be  that  sections  4  and  5  of  the  river  and  harbor  act  of  September  19,  1890,  upon 
which  the  information  is  based,  are  unconstitutional,  and  that  the  defendants  go 
hence  without  day. 

Gbo.  R.  Sags, 

U.S.IM$tnet  Judge. 

Mat  14,  1892. 


iftt«^tfi^Km  Biver  Uohee  far  gear  ending  April  SO,  189S. 


Location. 


Daml,  MArietU 

Dam  2,  Devol 

Dam  3,  Lowell 

Do 

Do 

Do : 

Do 

Dam  4,  Beverly 

Do 

Do :.:;' 

Do 

Do "  * 

Do '  " 

Dam  6,  Stockport *" 

Dam  7.  McCouiielaviUe .' 

Dam  8,  Duncans  Falls 

Dam  9,  Tayloraville 

Dam  10,  Zauesville 

Do 

Do ::::::::;: 

Do 

Do 

.  Do : 

Do 

Symmea  Creek ]][[ 


Lesaee. 


PhoBnix  Mill  Company . 

Gates  &  Pavne 

Milton  King 

F.Wilking&Co 

Kechnteiiier  Brothers... 

E.  W.  Surague 

George  Kioe . 


Bobliinfi  Brothers , 

Stull  &  Jumper 

George  S.  Wontell 

Marj-  L.  Baldwin , 

D.f.Brown 

Isaac  D.  Spooner 

Joseiih  Newberry 

K.  M.  StHub«rr\- 

John  Miller 

Fraasior  &.  Son '.'.'.',[ 

John  T.  Drone " ' 

Edward  Johnson '.'' 

do 

Joseph  Shaw 

Muskinsiim  Coffin  Comnauv  . 
Gary  dr  McLaug hlin . . . 
I)eaumont  &  B&nkenbuhler  . .'.' 
barah  V.  Plummer 


Dated. 


May 
May 
Nov. 
May 
May 
Dec. 
Sept. 
May 
May 
May 
May 
May 
May 
May 
Sept. 
Dec. 
Dec. 
May 
May 
May 
May 
May 
May 
July 
Apr. 


1,1878 
1,1889 
1,1889 
1,1890 
1,1890 
2.1879 
1,1889 
1,1889 


Bxpirea. 


May 

May 
Nov. 
May 
May 
Dec. 
Sept 
May 


3. 1889  I  May 

1. 1890  I  May 
1, 1890  '  May 
1,1890    "' 


1,1890 

1,1889 

18:)9 

31, 1836 

31, 1830 

1,1890 

1,1890    May 


May 
May 
May 


May 


1,1889 
1,1890 
1,1890 
1,1890 
1,1889 
2,1889 


May 

May 
May 
May 
Jnly 
Apr. 


1.1903 
1,1909 
1,1909 
1.1910 
1, 1919 
15,1909 
1,1909 
1,1909 
8,1909 
1, 1910 
1, 1910 
1,1910 
1, 1910 
1,1909 


1, 1910 
1, 1910 
1,1909 
1, 1910 
1, 1910 
1,1910 
It  1900 
2,1894 
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Muakingum  Biver  leases  for  year  ending  April  30, 1S92 — Continued. 


Pbffinix  Mill  Company  . 

GiUee  &.  Payne 

Milton  King* 

F.Wnking&Co 

Bechsteiuer  Brothers . . . 

E.  W.  Spragne 

George  Kire 

Bobtuna  Brothen 

Stan  &,  Jumper 

George  &  Worstell 

Manr  L.  Baldwin 

D.l\  Brown 

I«aao  D.  Spooner 

Joseph  Newberry 

"u  M.  SUnberry  f. 


John  MUlert . 

rraxier  &Sont 

John  T.Drone 

Edward  Johnson 

l>o 

Joseph  ShxwII 

Mnsklngnm  Coflin  Company  . 

Gary  &  McLaughlin 

Beaumont  Sl  Blankenbahler. . 
Sarah  V.PlummerIT 


Total. 


Subject. 


Water  power. 

.,.do..!7 

...do 


do 

do 

Land 

...do 

Water  power. 
...do... 


.do. 
.do. 


.do. 


.do. 
.do. 


.do. 


.do. 
.do. 


do. 


do., 
.do., 
.do. 
.do. 


.do. 
...do. 
liand.. 


Cubic    I 

feet  of  I  Annual 
water  per,  rental. 
minn< 


r  per, 

Dte.  ; 


3,000  I 
9,000  , 
2.600  I 
7,280  I 
4,446 


1.904  i 
5,293  I 
5,600  I 
.^OOO  I 
6,500  I 
4.000 
0,390 
(t)        I 

% 

7,560 
6,029 
7,390 


$350.00 
108.00 
100.00 
174. 72 
106.70 
5.00 
6.00 
100.00 
127. 03 
114.24 
100.00 
118.30 
100.00 
230.04 


4,619 
4,794 
7,741 


453.60 
361.74 
443.62 


207.85 
186.97 
278.68 


Kebate 
allowed. 


$257.73 
32.73 


4.85 
6.16 
5.54 

4.85 
5.74 
4.85 
28.58 


Bents 
colleoted. 


I 


$92.27 
75.27 


174.72 

106.70 

5.00 

6.0U 

95.15 
120.88 
108.70 

95.15 
112.56 

95. 15 
201.46 


453.60 
361.74 
44:^.  82 


207.86 
186.96 
278.68 


3,221.07 


» insolvent.    Water  shut  off. 
t  Perpetual  firee  lease  of  water  power. 
*  Enough  to  propel  10  run  of  4'  5"  millstones. 
^Enongfa  to  propel  15  run  of  4|'  mf  Us  tones. 

i  Lease  tzanaferred  to  Muskingum  Coffin  Company,  NoTember  24, 189L 
f  Terms  Ave  years  in  advance. 


EtfHmate  for  fiscal  year  ending  June  SO,  1893. 

Lock  and  Dam  No.  1 $1,100 

Lock  and  Dam  No.  2 2,270 

Lock  and  Dam  No.  3 450 

Lock  and  Dam  No.  4 2,145 

Lock  and  Dam  No.  5 2,470 

Lock  and  Dam  No.  6 1,340 

Lock  and  Dam  No.  7 1,615 

Lock  and  Dam  No.  8 1,845 

Lock  and  Dam  No.  9 7,000 

Lock  and  Dam  No.  10 1,000 

Bent,  fdel,  gae,  and  water 300 

Repairs  to  steamer  Vega 500 

Repairs  to  quarter  boat 500 

Operating  steamer  Vega  eight  months 3, 0(X) 

Building  two  new  dump  bcowb 3, 000 

Dredging 9,600 

Salanesand  wages 12,288 

Contingencies 5,000 

Total 56,423 
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2008   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Detailed  statemeut  of  expenses  iHcurred  on  Muskingum  J7irer  under  fhe  appropriation  fi 
operating  and  care  of  eanals  and  other  works  of  navigation,  for  the  fiscal  year  endi% 
June  SO,  189S, 


'or 
ling 


GENERAL  ADlCnnSTRATIOK. 


Honth. 


Office  foroe. 


SiJaries. 


Lock-keep- 
ers, bridge* 
tender  and 
watchman. 


Plant. 


First  coat 


Repairs. 


July 

Ati^ftt 

September  . 

October 

November  . 
December. . 
January  ... 
Febnuuy . . 

ManU 

April 

May 

Jane 


Total. 


$690.00 
590.00 
530.00 
590.00 


150.00 
410.00 
3«0.00 


380.00 


$604.00 
440.00 
449.00 
414.17 
504.00 
406.50 
534.00 
579.00 
570.00 
524.00 
524.00 
448.00 


1617. 16 

332.79 

1. 412. 31 

U8.45 

807.97 

.05 

2.80 

107.28 

.50 

2.10 


$140.44 
126.72 
135.13 
12&51 
10.86 


2.20 
.50 


3,440.00        5,915.67 


2, 802. 31 


653.86 


Month. 


July 

August..... 
September. . 
October  — 
November. . 
December . . 
January — 
February... 

March 

April 

May 

Jane 


Total. 


Build- 
ings. 


$74.06 


74.08 


Supplies. 


$152.8% 
30.73 
42.34 
49.40 
6.54 
8.58 
7.99 


84.18 

20.95 

1.00 

1.20 


854.76 


Trans-    iMiscella- 
portatiou.'    neous. 


Total. 


$127. 01 

11.25 

10.25 

10.80 

13.15 

.60 

.50 

14.60 

.25 

.25 


188.66 


$:M)2.57 
72.53 
127.71 
128.66 
108.18 
105.41 
41.28 
110.68 
72.15 
50.51 
33.18 


1,153.86 


367.11 
553.02 
706.74 
879.99 
950.70 
522.04 
736.57 
221.56 
U68.28 
508.31 
558.18 

a-)o.2o 


14,482.70 


UNITED  STATES  DREDGE  MALTA. 


Month. 


July 

Ansnst 

September . 
October.... 
November  . 

April 

May 

June 

Total 


Salaries. 


$532. 10  , 
5:t5.45  i 
609.45 
604.75 
550.25  . 
481. 77 
2:i9.47 
112.  UO 


SUnf     S"PP"«»-  Repairs.   Towboat.     Total. 


$126.74 
34.10 
6.30 


3, 655. 24  !      167. 14        457. 52 


$185.61 
64.80 
47.90 

9.46 
38.36 
84.00 
26.00 

2.50 


$125.96 
8.96 


80.21 
57.90 


278.03 


$1,220.00 
620.00 
600.00 
620.00 
600.00 
460.00 
24a  00 


4.300.00 


$2,190.31 
1,263.31 
1.253.65 
1,314.41 
1,246.51 
1,025.77 
604.47 
114.50 


8,912.08 


UNITED  STATES  STEAMER  VEGA. 


Month. 


Jnly 

August  .... 
Septemlier . 
October.... 
November. . 
December.. 
Janunry — 


Salaries. 


Eqoipment. 


$354.55 
355.00 
352.50 
355.50 
352.50 


Total ■      1,770.05 


$0.50 
8.30 


&80 


Supplies. 


$52.44 

30.75 

3.90 

.54 

68.45 

1.50 

1.10 


168.68 


Repairs. 


$19.06 
21.60 


2.73 
2.00 
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46.88 


TotaL 


$426.04 
407.86 
364.70 
356.04 
423.68 
8.60 
1.10 


1,962.91 


O 


^ 


APPENDIX   D  D ^REPORT    OF   MAJOR   8TICKNEY, 


2009 


JkiaUed  $tatememi  o/esppenae*  incurred  on  Muskingum  Biver,  etc. — Continued. 
LOCK  AND  DAM  Ko.  1. 


Month. 


July 

Avgiui 

September  . 
October.... 
l?oTember.. 
December  .. 
March 


Total. 


Labor. 


$468.34 
2.452.02 
4, 192. 14 
0,480.43 


14,462.92 


Material. 


$2,248.91 
1, 814. 12 
2, 213. 86 
3, 179. 77 
1,264.08 
.46 
13.55 


10,734.76 


Suj^lies. 


Boat  and 
engine  hire. 


$17. 35 
96.42 
112.08 
475. 45 
109.52 


810.82 


$265.66 
104.76 
149.87 
165.49 
90.76 


776.44 


Total. 


$8,000.16 
4,467.32 
6,667.95 
10,301.14 
2,334.35 
.46 
13.  S5 


26,784.93 


LOCK  AKD  DAM  No.  2. 


July 

Aneiut 

September. 
Oetober ... 
Xorember. 
December. 
January  ... 
Febraacy.. 
Mareh 

^;::::: 

Total 


$699.74 

3,090.01 

3.047.57 

2,969.34 

1,988.82 

1.018.33 

560.95 

44.30 

4.80 

3.90 

2.40 


$970.69 

610. 31 

1,473.69 

1,974.32 

1,764.63 

480.82 

456.00 


13,499.06  I      7,739.46 


$6.38 
42.61 
143.83 
42.90 
45.19 
18.40 


299.31 


$3.00 
45.00 
41.50 
92.83 
11.50 
10.96 


2.00 


206.81 


$1, 679. 81 

3,796.93 

4,706.59 

6, 079. 29 

3, 810. 14 

1, 528. 53 

1,025.95 

44.30 

6.80 

3.90 

2.40 


21,684.64 


LOCK  AND  DAM  No.  8. 


J«iy 

Anniat     

$260.70 
1,305.00 
2.357.46 
2, 36H.  14 
555.10 

$657.17 

360.26 

1,740.82 

1, 130. 06 

344.36 

30.00 

$22.83 
1.00 
7.60 
13.01 

$57.00 
38.00 
60.00 
47.16 
37.00 
16.67 

$1,006.70 

1, 704. 26 

4, 155. 88 

3,658.39 

936.46 

SeDtember 

oSEbS-          :...::...:::.!.. 

November     

December 

46.67 

Annl      ^.            

3.60 
8.16 

.60 

4.20 

4mo . 

3.16 

Total 

6,862.16 

4,262.09 

45.04 

245.88 

11, 416. 71 

LOCK  AND  DAM  No.  4. 


July 

Anzost 

September .. 

October 

Norember. . . 
December.. 
January 

Total. 


$2,550.08 

2, 390. 11 

1,665.92 

479.67 


56.30  I. 
20.25  |. 


$1,884.64 

26.45 

128.64 

19.70 

.35 


7,152.23         1,509.78 


$15.66 

1.85 

.50 

.12 

4.50 


$174. 16 
30.00 
20.00 
13.33 


J. 


22.62 


237.49 


$4, 074. 53 

2,448.41 

1, 805. 06 

512. 72 

4.85 

66.30 

20.25 


9,922.12 


LOCK  AND  DAM  No.  6. 


Juty ! 

$44.50 

101.  .'16 

771.06 

1,911.77 

1,019.21 

1,104.40 

56.09 

209.75 

384.68 

$44.50 
1,136.07 
4, 445. 11 

Aanut 

$1, 030. 75 

3,566.28 

3, 570. 36 

4,182.65 

1, 672. 11 

880.83 

628.05 

1, 029. 21 

237.00 

$3.76 

22.77 

6.54 

217.36 

33.20 

$8.5.00 

117.00 

85.00 

5.00 

October 

Korember 

December 

Jaanarr 

5,605.07 

5, 504. 22 

2. 814. 71 

942.92 

mSS^:::::::::;:::::::::::::.::::::::: 

13.70 
21.39 

911.50 

Aarfl 

8.00 
6.00 

1, 443. 28 
243.00 

i2^.;:::::::::::::::::::::::;:::::::::: 

Total 

16,808.24 

5,663.02 

318.72 

306.00 

23,090.08 
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2010      RKPOKT   OF   THE   CHIEF    OF    ENGINEERS,  U.  S.  AKMY. 


Detailed  atatement  of  expenses  incurred  on  Mtiakingum  River,  etc, — Continued. 
LOCK  AND  DAM  No.  6. 


Month. 

Labor. 

Material. 

SuppUea. 

Boat  and 
engine  hire. 

Total. 

July 

$4,568.55 

4,330.02 

2,372.62 

2,320.20 

2,347.40 

27.75 

14.70 

5.40 

4.05 

436.50 

18.70 

$8,405.80 

8, 164. 15 

1,783.86 

053.55 

370.71 

32.00 

348.26 

$130.38 

5.81 

7.44 

28.20 

28.70 

$244.00 
72.50 
55.00 

$8,348.82 
7,582.:'.8 
4, 218, 02 

August 

September 

October 

8  310  1'5 

80.00 

2,776.81 
50  75 

December 

January 

362.06 

Fflibrnary 

5.40 

March 

4.05 

April 

222.60 

650  00 

M^.::::::. .:...:::::::. ::::::;;::;;:;: 

18.70 

Total 

16,465.60 

10.280.02 

200.53 

40L50 

27,348.64 

LOCK  Aim  DAM  No.  7. 


July 

August 

September. 
October.... 
November . 
December  . 
January... 
f  ebruary. . 
March..... 

April 

May 

June 

Total 


$2,626. 

2,540. 

3,067. 

6, 117. 

3, 031. 

039. 

140. 

169. 

102. 

84. 

40. 

8. 


$3, 402. 
2. 125. 
2,200. 
2,588. 

031. 

665. 

347. 


$07.76 
44.44 


222. 

"  5! 


87.54 
.67 


$60.25 
82.50 
45.00 
15.00 
17.00 
20.00 


10,787.58 


12,584.20  I 


230. 41 


248.75 


$«, 

4, 
6, 
8, 
8, 
1, 


286.38 
703.38 
212.87 
808.06 
081.18 
625.00 
407.70 
100.  OO 
102.50 
807.35 
57.41 
8.40 


32,851.03 


LOOK  AND  DAM  No.  8. 


July 

August. . . . 
Septi^mbor. 

October 

November . 
December  . 
January . . . 
February. . 
March..... 
June 

Total 


$3, 410. 45 

3, 460. 30 

4,040.03 

3.?40.10 

2, 547. 33 

318. 52 

24.00 

32.57 

5.10 

2.65 


17, 500. 85 


$3,200.20 

3, 177. 85 

3. 454. 80 

2, 278. 10 

600.12 

220. 75 

235.52 


40.57 
L66 


13,227.55 


$30.88 
54.13 


03.46 


$201.67 
87.26 
867.50 
408.05 
266.50 
31.00 


1,451.87 


$6, 
6, 
7, 
6, 
8, 


860.74 
788.53 
863.23 
525.25 
413.05 
570.27 
250.52 
32.57 
54.67 
4.10 


32,872.83 


LOCK  AND  DAM  No.  0. 


July      

$2.00 

13.32 

532.37 

433.16 

2.20 

212.73 

$2.00 
13.32 

August 

September 

$440.55 

014.77 

40.50 

872.02 

Oi'tober 

$1.86 

1,340.28 
42. 7U 

November 

May 

212.73 

Total 

1,305.82 

1,105.78 

L35 

2,502.05 

LOCK  AND  DAM  No.  10. 


July 

$60.82 
401.02 
406.00 
150.15 

50.25 
1.40 

15.00 

22.85 
4.80 

28.05 

$3.00 

13.46 

630.33 

221.33 

L80 

10.72 

$1.76 

$147.00 

$202.67 
414.48 

August .w. ...... ...........  ............. 

September - 

1, 127. 23 
880.48 

October 

November 

2.20 

54.34 

December 

12.12 

February 

15.00 

March... 

1.00 

23.05 

April 

4.80 

June .* 

28.05 

Total 

1,232.24 

881.73 

8.06 

147.00 

2,264.02 

AITENDIX    D  D — KEPORT   UF   MAJOR   STICKNEY. 


2011 


SUMMARY. 


General  adminUtraUon $14, 482. 70 

United  States  dredge  MalU ^912.93 

United  SUteesieamer  Vega 1,982.91 

Lock  and  Dam  Xo.  1 26,784.93 

Lock  and  Dam Ko. 3 21,684.M 

Lock  and  Dam  No.  3 11.415.71 

Lock  and  Dam  No.  4 8,922.12 

Lock  and  Dam  No.  5 23,090.96 


Lock  and  Dam  No. 6 $27,348.64 

Ixjck  and  Dam  No.  7 32,851.03 

Lock  and  Dam  No.  8 32,372.83 

Lock  and  Dam  No.  9 2,592.95 

Lock  and  Dam  No.  10 2,264.92 


Total 214,707.29 


DeUdled  $iatem€ni  and  eo9t  of  dredging  on  ike  Muekingum  River  under  ike  appropriation 
for  Iterating  and  care  ofeanaU  and  ofker  worke  of  navigation,  for  tkejiecal  gear  end- 
ing JmneSO,  189g,  to  wit  : 


UNITED  STATES  DREDGE  MALTA. 


BaAe. 


LocaUty. 


Material!  exoarated. 


Total 
coat. 


July 

Angnat 

September. 


October. . 


Norember 
April 


May. 


Jnae. 


Bear  Creek 

LnkeCbute 

Stones  Ripple  .... 

Baldwins  Ripple.. 

surer  Heels , 

...do 

...do 

Stockport 

, do 

I. ...do 

'....do 

,...do 

!  McOonnelsTille.. 

...do 

Eagloport 

McCounelsviUe . . , 

...do 

...do 

Stockport 

LukeCfante 

...do 

...do 

Devol 

...do 

Marietta 

...do 


Gravel,  sand,  and  mod,  6,702  cubic  yards,  at  15  centa. . 
Gravel,  sand,  and  mud,  7,900  cable  yards,  at  15  cents. . 
Gravel,  sand,  and  mud,  351}  cubic  yards,  at  18  cents. . . 
Gravel,  sand,  and  mud,  8,000  cubic  yards,  at  15  cents. . 
Gravel,  sand,  and  mud,  5,621|  cubic  yards,  at  17  cents . 

Stone,  114  cubic  yards,  at  $2 

Snags,  7,  at  $10 

Gravel,  sand,  and  mud,  7,349|  cubic  yards,  at  17  cents. 

Stone,  15  cubic  yards,  at  $2 

Snags,  3  at  $5 

Piling.  2  at  $10 

Cofferdam,  50  linear  f(«t,  at  $2 

Stone,  10  cubic  yards,  at  $2 

Gravel,  sand,  and  mud,  3, 3134  cable  yards,  at  24  cents. 

Pillng,7  at  $5 

Piliug,2  at  $5 

Gravel,  sand,  and  mud,  10,008|  cubic  yards,  at  9  cents. 

Coflerilam,  40  linear  ft«t,  at  ri 

CoiTerdain,  4i)  linear  fiH't,  at  $1 

Cofferdam,  80  linfttr  feet,  at  $1 

Gravel,  sand,  and  mud.  480  cubic  yards,  at  15  cents  . . . 

Wrecked  barge,  1,  at  riO 

Gravel,  sand,  and  mud,  1,600  cubic  yards,  at  11|  cents 

Cofferdam,  40  linear  feet,  at  $1 

Gravel,  sand,  and  mud,  316|  cable  yards,  at  15  cents  . . 
Piling,3at$5  


$1,006.30 

1,185.00 

63. 32 

1,200.011 

955. 0.'i 

228.  (Ml 
70. 00 
1,249.4: 
30.0) 
16.  Ot) 
20.00 

100. 0<) 
20.00 
1, 128. 51 
35.0*1 
10.  UU 

900.77 
80.0) 
40.00 
80.  Oi) 
72.  l»0 
20.00 

190.0) 
40. 0  ) 
47.47 
15.00 

114.50 


Commerce  of  Muskingum  Rirer  during  the  fiscal  year  ending  June  SO,  1892, 
LOCK  NO.  I. 


Month. 

boaU. 

Barges. 

Miscel- 
laneous. 

Total. 

Num- 
ber of 
look- 
ageH. 

December » 

2 
1 
5 

58 
54 
81 

2 

11 
8 
17 
10 
13 

6 
18 

7 
66 
81 
41 

10 
25 

ao 

141 
95 
185 

10 

Febmarv  .,.,,..  - ,  r \ . ... 

25 

^oraaiy  .......................  ... . 

20 

April 

141 

^: ::.... 

95 

jnS;:::"::::::.:. ;!:...:!;::.;:::;::!::;... .::::.:::.... 

115 

Total 

201 

61 

164 

426 

406 

LOCK  NO. 

2. 

July 

8 
37 
54 
54 
60 
82 

12 
11 
8 
9 
17 
23 

24 

52 
68 
65 
91 
112 

24 

rebraary 

48 

Varrh      

66 

April 

64 

Ky:.... . 

91 

jn2e ::.:::::::.:::::;:::::::::::::;::;::;;::::::::::::::: 

112 

Total 

304 

80 

28 

412 

406 

2012       REPORT    OF    THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Commeroe  of  MuskinguiH  Biver  during  the  JUcal  year  endin$  June  SO,  i^^f— Continued. 


1 


LOCK  NO.  S. 


Month. 

Steun- 
boato. 

Barges. 

Mitcel. 
laneoos. 

Total. 

Num. 
berof 
lock- 
ages. 

July 

28 
82 
22 
11 
15 

24 

80 
17 
7 
8 

2 

57 
67 
40 
20 
23 
2 
44 
63 
62 
79 
103 

48 

A«trii»t                        ..,...,..,, ,^,,,..TT -.--- 

54 

SeDtember 

29 

OctolMtr                               •-• 

12 

15 

Doccinber                                                    .  .....-..-•-••-•• 

2 

FobruATv                        ..  ................................ 

36 
54 
54 

85 
85 

5 
0 
7 
13 
V 

43 

Ifaroh 

63 

April 

62 

M^;"i"i  "i:i^"i;;i"i..ii'.'-" 

75 

92 

Total 1 

402 

180              22 

560 

496 

LOCK  NO.  4. 


July 

46 
28 
13 
14 
20 

44 

20 
26 
29 
18 
3 

,J 

9 

11 
14 

4 

4 

94 
52 
39 
43 
39 
3 
17 
28 
31 
44 
58 

46 

Apffiiflt                       ■- - 

28 

Hepiem  ber' 

38 

October                               • 

28 

Nov^mb^r        ...  ...  .................................... 

1 

24 

Dsocinber                            ......  .  ....  .................. 

3 

VAbruArv                         .................................... 

12 
14 
20 
31 
41 

1 
4 
2 
2 
3 

17 

March      

26 

Aoril 

31 

hS"            .::::;;..::.:...:..:::..!. .!...;! 

40 

June .    ...    ..... ............... 

58 

Total 

238 

188 

21 

448 

334 

LOCK  No.  6. 


July           

18 
10 
31 
42 

10 
8 
6 
8 

28 
30 
40 
54 

22 

8 
8 

4 

22 

Mav 

35 

46 

Total 

110 

82 

10 

152 

125 

LOCK  No.  6. 


October.... 
Norember  . 
December . 
April 

Jane 


Total. 


10 


102 


14 


144 


18 
1 

14 
14 
40 
49 


136 


LOCK  No.  7. 


December. 
January — 
"Fi^bniary . . 

March 

April 

May 

June 

Total 


165 


41 


19 


25 
6 
5 
32 
40 
40 
53 


901 


Digitized  by  V^OOQlC 


APPENDIX  D  D— REPORT   OF   MAJOR   8TICKNEY.  2013 

CammMrce  of  Muskingum  Biver  during  the  fiscal  gear  ending  June  SO,  /^9^— Continiied. 

LOCK  No.  8. 


Montii. 


Stesm- 


BargM. 


Mi80«l- 

laneoiu. 


Total. 


'Kom- 
'  berof 

look. 

•get. 


Ortober  ... 
Kuventljer. 
December . 
Jan  nary  — 
Febnuary  . . 
Maicb 

p.:::::: 

ifunt 

Total 


584 


20 


18 


27 
6G 
11 
30 
95 
93 
82 
106 


572 


63 

27 
64 
11 
30 
90 

82 
106 


666 


LOCK  No.  9. 


Jalj 

Aagnat 

Sefrtember  . 
October  .... 
NoTember  . 
December.. 
January — 
yebroary .. 

Mareb 

April 

June 


Total. 


1 
1 
SO 
52 
62 
13 
30 
86 
81 
78 
108 


562 


64 


1 

7 

6 

7 

2 

14 

2 

1 

3 

5 

4 

2 

2 

9 

5 

11 

38 


8 

7 

10 

66 

66 

71 

13 

'  30 

90 

95 

88 

129 


664 


7 
7 
10 
66 
56 
66 
13 
30 
88 
92 
85 
122 


6M 


LOCK  No.  10. 


Jaly 

Augaat  — 
September, 
(letnher  .... 
November. 
December. 
JaBuanr — 
Febmaxv.. 

Maivh 

April 

May 

Jane 

Total 


54 

54 
54 
64 
48 
64 
12 
48 
80 
76 
76 
101 


721 


21 


54 
54 
59 
58 
54 
67 
12 
48 
81 
76 
78 
104 


745 


54 
54 

54 
56 
49 
64 
12 
48 
81 
76 
78 
104 


730 


SXTMILABY. 


Steam- 
boats. 

Barges. 

Miscel. 
laneoos. 

Total. 

Num. 
berof 
look- 
ages. 

LoeklTo.— 

1 

201 
304 
402 
239 
110 
102 
165 
534 

61 
80 
136 
188 
32 
28 
41 
20 

164 

28 
22 
21 
10 
14 
19 
18 
38 
3 

426 
412 
560 
448 
152 
144 
225 
572 
664 
746 

406 

2 

405 

486 

334 

125 

136 

201 

565 

562  1            64 
721  1            21 

644 

10 

730 

XwUd 

3,340  1          671 

337 

4,348 

4,041 
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Li9taho¥fin§  amount  of  pt'incipal  items  of  freight  and  the  number  of  paa$enger$  carried 
on  the  MusHngwmBi/oer  between  July  1, 1891,  and  June  30, 1892. 


ArtdolM. 


FasMUfers niunlier. 

€r«nenT  merchandise tons. 

Coal do.. 

Livestock do.. 

Oil do.. 

Wheat do.. 

Com do.. 


Amoant. 


81,868 
6,000 
3,845 

245 
7,121 

621i 
1, 


6211 
,174j 


AitiolM. 


Wool tons. 

'  Lumber do.. 

Brick do.. 

!  Hay , do.. 

I  Salt do.. 

I  Potatoes do.. 


Amonnt. 


7» 

7,200 

106* 

4,962 

300 

126^ 


The  above  statement  of  the  commeroe  of  the  Musklagum  River  is  complete,  but  is 
only  for  part  of  the  fiscal  year,  as  the  locks  were  shat  off  for  repairs  ana  tiiere  was 
no  through  nayigation  until  May  6, 1892. 
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DCPROYEMENT  OP  FALLS  OP  THE  OHIO  RIVER,  OP  WABASH  RIVER,  IN- 
DIANA  AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA;  OPERATING 
AND  CARE  OP  XOUI8VILLE  AND  PORTLAND  CANAL,  KENTUCKT. 


BEPORT  OF  LIEUTENANT'COLOKEL  G.  J.  LTDECKER.  CORPS  OF  ENGI- 
NEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 
SO,  lS9g,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


FftUflof  Ohio  Rirer,  at  LooiBFiUe,  Ken- 
tacky. 

Indiana  Chnte,  Palls  of  the  Ohio. 

OMrating  and  oare  of  LonisviUe  and 
Portland  Caoaly  Kentucky. 


4.  Wabash  Riyer.  Indiana  and  Illinois. 

5.  White  Riyer,  Indiana. 


UNITED  Stater  Bnghnber  Opfiob, 

Louisville,  Ky.y  July  P,  1892. 
General:  I  have  the  honor  to  transmit  herewith  rei>ort8  on  oper- 
ating and  care  of  the  Louisville  and  Portland  Canal,  and  on  the  im- 
provements of  the  Falls  of  the  Ohio,  Louisville.  Ky.,  Indiana  Chute, 
Falls  of  the  Ohio,  Wabash  Eiver,  Indiana  and  Illinois,  and  White 
River,  Indiana,  for  the  fiscal  year  ending  June  ^,  1892. 
Very  respectfully,  your  obedient  servant, 

O.  J.  Lydeokbr, 
lAeut.  Col.f  Corps  of  Ungineer$. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


E  E  z. 


IMPROVEMENT  OF  PALLS  OP  THE  OHIO  RIVER,  AT  LOUISVILLE,  KEN- 
TUCKY. 

The  improvements  in  progress  under  this  appropriation  are  designed 
to  give  increased  facilities  for  passing  the  Falls  of  the  Ohio  via  the 
Louisville  and  Portland  Canal.  They  consist  in  enlargements  at  the 
upper  entrance  to  the  canal  and  immediately  above  the  locks  at  the 
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lower  end,  in  such  maniier  as  to  form  eapadouB  basins,  or  harbors,  at 
those  i>oints. 

The  project  for  the  enlargement  at  the  head  of  the  canal  was  inanga- 
i*ated  in  1883,  and  modifi^  in  1890,  as  recommended  in  the  report  of 
the  Board  of  Engineers,  dated  January  28, 1890.  The  general  width 
of  the  canal  before  enlargement  was  90  feet :  when  the  work  is  com- 
pleted, as  shown  on  the  sketch  submitted  nerewith,  the  width  for  a 
length  of  2,400  feet  will  be  from  210  to  325  feet;  immediately  to  the 
eastward  of  this  enlargement  of  the  canal  proper  a  basin  about  800 
feet  wide  and  2,200  feet  long  will  be  constructed,  which  will  be  closed 
by  a  bear-trap  structure  800  feet  long  on  the  west  and  by  a  concrete 
dam  2,800  feet  long  on  the  north.  The  execution  of  this  project  re- 
quires^ a«  its  principal  features,  the  excavation  of  about  325,670  cubic 
yards  of  solid  rock  and  270,000  cubic  yards  of  earth;  the  construction 
of  about  5,200  linear  feet  of  new  canal  wall  and  masonry  dams,  contain- 
ing in  all  about  26,000  cubic  yards  of  masonry,  and  the  removal  of 
alx>ut  6,200  linear  feet  of  old  canal  wall,  dikes,  and  timber  dams. 

The  work  completed  prior  to  June  30, 1801,  comprised  124,027  cubic 
yards  of  rock  excavation,  197,769  cubic  yards  earth  excavation,  and 
10,307  cubic  yards  of  masonry  in  new  canal  wall. 

Operations  for  the  past  fiscal  year  were  commenced  July  21, 1891, 
when  the  river  bad  fallen  to  a  stage  sufficiently  low  to  permit  the  area 
of  excavation  to  be  cleared  of  water,  by  pumping:  and  the  erection  of 
temporary  dam,  and  the  active  work  of  excavation  was  begun  July  26. 
It  was  continued  until  November  23,  with  a  temporary  suspension  from 
August  28  to  September  7  on  account  of  high  water.  Up  to  August  28 
the  work  was  carried  on  by  day  only,  but  after  resuming  in  September 
a  night  force  was  also  organized,  and  was  continued  during  the  re- 
mainder of  the  working  season.  Ko  masonry  was  laid  on  this  portion 
of  the  work  during  the  year,  operations  being  limited  to  earth  and  rock 
excavation ;  but  preparations  for  completing  the  new  canal  wall  during 
the  ensuing  season  were  commenced  June  15, 1892.  The  amounts  exca- 
vated during  the  year  were  15,299  cubic  yards  earth  and  42,856  cubic 
yards  rock,  an  average  of  650  cubic  yards  daily  during  the  working 
period.  A  considerable  portion  of  the  area  remaining  to  be  excavated 
has  been  drilled  ready  for  blasting. 

For  blasting  the  ro(*.k  in  place  9,624  holes,  aggregating  49,642  feet  in 
length,  and  18,362  block  holes,  aggregating  13,772  feet,  for  breaking  the 
blasted  rock,  were  drilled  during  the  season;  29,567  pounds  of  dynamite 
and  875  pounds  of  black  powder  were  used  for  blasting. 

The  total  work  done  to  June  30, 1892,  is  as  follows:  Earth  excava- 
tion, 213,068  cubic  yards;  rock  excavation,  166,882  cubic  yards ;  masonry 
in  canal  wall,  10,507.5  cubic  yards. 

The  principal  items  of  work  remaining  to  be  done  to  complete  the 
improvement  is,  approximately,  as  follows:  Bock  excavation,  158,787 
cubic  yards;  earth  excavation,  53,000  cubic  yards;  masonry,  16,000  cubic 
yards,  and  the  removal  of  about  6,200  linear  feet  of  old  wall,  dikes,  and 
dams. 

The  other  portion  of  the  improvement,  viz,  the  canal  enlargement 
above  the  locks,  has  been  carried  on  in  accordance  with  the  project 
authorized  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  the 
purpose  being  to  construct  at  that  point  a  basin  wherein  boats  may  lie 
and  tows  may  be  properly  formed,  before  or  after  passing  the  locks, 
without  interfering  with  navigation  through  the  canal.  The  work  ap- 
proximatel}*  CHtimated  as  necessary  to  this  end  was  the  excavation  of 
about  124,000  cubic  yards  of  earth,  13,000  cubic  yards  of  rock,  the  con- 
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straction  of  about  5,200  cubic  yards  of  masonry  wall,  and  the  removal 
of  1,050  feet  of  old  canal  wall  on  the  north  side.  The  result  will  be  a 
basin  at  the  lower  end  of  the  canal  1,600  feet  long,  with  a  width  vary- 
ing from  210  to  250  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had  been 
excavated  133,617  cubic  yards  of  earth,  14,581  cubic  yards  of  rock,  and 
1,908  cubic  yards  of  masonry  had  been  laid  in  the  new  wall. 

Operations  for  the  fiscal  year  just  closed  were  commenced  early  in 
July,  1891,  and  carried  on  with  but  little  interruption  until  November 
20,  when  high  water  and  cold  weather  caused  a  suspension  for  the 
winter;  they  were  resumed  May  14,  1892,  and  continued  until  June  7, 
when  temporarily  suspended  because  of  lack  of  available  funds.  Prog- 
ress was  in  the  highest  degree  satisfactory,  and  for  this  fact  great 
credit  is  due  to  the  energy  and  skill  of  the  assistant  engineer,  Mr.  B. 
R.  Jones,  in  immediate  charge;  Ibr  it  was  through  his  exceptional 
capacity  that  the  work  receiv^  the  foil  benefit  of  an  unusually  favor- 
able season.  He  is  entitled  to  this  officisd  recognition  of  his  valuable 
service*. 

The  results  accomplished  during  the  year  were  11,760  cubic  yards  of 
earth  excavated,  3,364.6  cubic  yards  of  rock  excavated,  and  3,704.7  cubic 
yards  of  masonry  placed  in  new  wall,  besides  195  cubic  yards  of  tem- 
porary dry  stone  wall  laid.  In  addition  about  1,570  cubic  yards  of  rock 
were  removed  firom  the  old  canal  wall. 

But  little  work  is  required  to  complete  this  portion  of  the  improve- 
ment, being  the  removal  of  what  remains  of  the  old  canal  wall,  the  ex- 
cavation of  the  underlying  rock,  and  the  construction  of  a  length  of 
about  50  feet  of  the  new  canal  wall.  It  is  anticipated  that  all  this  will 
r^Miily  be  accomplished  during  the  ensuing  working  season. 

The  amount  expended  under  appropriations  for  improving  the  Falls 
of  the  Ohio  River  at  Louisville,  Ky.,  to  June  30,  1892,  was  $(519,079.43, 
of  whidL  sum  $152,225.60  was  expended  during  the  past  fiscal  year,  in- 
cluding liabilities  outstanding  July  1,  1892.  The  estimated  cost  of 
completing  the  improvement^  contemplated  by  the  present  project  is 
$610,008.89. 

The  following:  statistics  of  traffic  and  commerce  indicate  the  exten- 
sive river  tonnage  directly  interested  in  the  substantial  and  complete 
improvement  of  the  Falls  of  the  Ohio.  They  show  a  traffic  of  7,939 
boats  passing  this  point  during  the  past  fiscal  year,  carrying  2,172,661 
tons  of  freight.  The  annual  average  for  the  past  eleven  years  is  7,025 
boats,  with  about  2,500,000  tons  of  freight.  Of  coal  alone  the  amount 
passing  the  fiaJls  to  points  below  during  the  past  six  years  has  averaged 
1,731,308  tons  annually. 

Staiememi  of  veaseU  passing  Falls  of  1^  Ohio  River  via  Louisville  and  Portland  Canal  and 
Indiana  Chute,  June  SO,  188S,  to  June  SO,  1892. 


Sjnds  of  vesMb. 


1882-'92. 


1892. 


Total  for  11  years. 


Paasenger  bo«ta 

Tonr  bofttfl 

Goremment  boats  — 
Coal  boats  and  barges 

Smanemft 

Balls 

Total 


No. 
11,156 
11, 476 

1,107 
48,287 

2,261 
54 


0,331 


Tout. 

4,506,402 

1, 510, 731 

78,536 

14,202,133 


No. 

940 
1,477 

143 
5,162 

201 
7 


20,295,802 


7,fl 


Tont. 

425,746 

198, 218 

12, 522 

1,811,723 


No. 
12. 105 
12, 953 

1,  250 
48.449 

2,452 
61 


2,448,209     77,270 


Tom. 

4,932,148 

1,708.949 

89,058 

16,013,856 


22,744,011 


/wTiwiti  ayerage  dnriDg  paat  11  ^ears : 
BNO  92 ^127 


Boat*,  7,025}  t9»»,  2;067,^ 


t  by  Google 
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Statement  of  commerce  passing  the  FalU  of  fhe  Ohio  River  via  Lo^eviUe  and  Portland 
Canal  and  Indiana  Chute,  from  June  SO,  1887,  to  June  SO,  189$, 


Articles. 


From  1887  to 
1891. 


From  1891  to 
1892. 


Total  ibr 
six  years. 


Coal 

Salt 

Oil 

Whisky .^. 

TolMMCO -". 

Cotton 

Lmnber 

Corn  and  wheat 

Iron  ore 

Iron 

Steel  rails 

Produce 

Hay  and  straw 

Floor 

Stock 

Sugar  and  molasses 

Staves  and  shingles 

Peanats 

Halt 

Cement 

Miscellaneoas 

Total 


Tont. 

8,672,548 

63,091 

44,823 

12,869 

66,021 

66.193 

2,838,793 

42.834 

254,516 

20,229 

205,005 

83,412 

118,457 

8,639 

42,347 

42,  U4 

215,537 

982 

695 

9.549 

297,407 


Tons. 

1,715,808 

8,532 

2,839 

1,934 

4,829 

10,068 

69,769 

18,529 

16,383 

111,  776 

46,075 

9,736 

6,375 

1,013 

5,890 

7,280 

3,722 


8,025 
125,073 


Tons. 

10,887,851 

71,623 

47,662 

14,803 

60,350 

76,261 

2,906,562 

61,863 

270,904 

132,005 

251,080 

43,148 

124,832 

9,652 

48,237 

49,394 

219,259 

982 

695 

17,674 

4^480 


18,046,056 


2,172,661 


15,218,717 


Annaal  average  daring  past  six  years,  2,536,453  tons. 

Beports  of  E.  E.  Jones  and  G.  W.  Shaw,  assistant  engineers,  con- 
taining details  of  operations  in  their  respective  charges,  are  herewith 
submitted. 

Money  statement. 

Jvljlf  1891,  balance  unexpended $193,146.17 

June 30, 1892,  amount  expended  during  fiscal  year 148,182.45 

July  1, 1892,  balance  unexpended '. 44,963.72 

Julyl,  1892,  outstanding  Uabilities 4,043.13 

July  1, 1892,  balance  available 40,920.57 

Amount  appropriated  by  act  approved  July  13, 1892 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 100, 920. 57 

{Amount  ^estimated)  required  for  completion  of  existing  project 550,' 008. 89 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1894  300, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  R.  R.  JONES,   ASSISTANT  TCNaiNlEBR. 

LouiSYiiXE,  Kt.,  June  SO,  1899, 
Colonel:  I  have  the  honor  to  submit  the  following  re{^ort  of  operations  for  im- 
proving Falls  of  Ohio  River  at  Louisville,  Ky.,  enlarging  canal  basin  at  head  of 
locks,  for  the  fiscal  year  ending  June  30, 1892: 

DfPROVINa  FALLS  OF  OHIO  RIYBR,  BNLARGBMBNT  OF  BASIN. 

Cofferdam  at  dry  dock,  pier,  etc, — A  cofferdam  was  constructed  parallel  to  and 
about  30  feet  distant  from  the  old  pier,  separating  dry  dock  ftom  canal.  This  dam 
was  16  feet  high  and  about  400  feet  in  length,  and  behind  this  protection  the  con- 
struction of  wall  between  dry  dock  and  basin  was  carried  on. 

The  excavatiou  Qf  material  was  carried  on  from  tho  pit  until  November  20,  the  ma- 
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terial  being  removed  on  can  by  tbe  hoistinff  engine  and  incline  and  by  carts.  The 
latter  were  need  only  toward  the  close  of  the  season's  work  for  removal  of  part  of 
the  outside  bank,  under  the  protection  of  which  the  work  had  been  heretofore  carried 
oa.  Hie  pit  was  allowed  to  till  November  20,  and  after  that  the  regular  canal  dredges 
were  employed,  whenever  the  stage  of  water  permitted,  in  the  removal  of  old  waU 
and  the  earth  backing  behind  same. 

ExcaviUUm. — The  following  material  has  been  excavated  from  the  commencement 
of  the  work  to  the  close  of  the  present  fiscal  year:  Earth,  141,593  cubic  yards;  rock, 
17,744.6  cubic  yards;  total,  169,337.6  cubic  yards. 

Of  tiiis  total  of  159,337.6  cubic  yards  there  were  excavated  during  the  fiscal  year: 
Earthy  11,760  cubic  yards;  rock,  3,364.6  cubic  yards;  total,  15,124.6  cubic  yards. 

The  removal  of  what  remains  of  the  old  canal  wall  will  be  done  with  dredges.  The 
rock  under  the  wall  will  be  blasted  under  water  and  also  removed  with  dredges. 

New  carnal  wall, — The  work  of  building  new  canal  wall  was  carried  on  during  the 
season  of  1891  up  to  November  2,  and  was  resumed  May  14,  1892,  and  carried  on  at 
intervals  whenever  the  stage  of  water  permitted  up  to  June  7,  1892. 

During  the  season  of  1891  the  work  was  conducted  in  the  pit  by  means  of  derricks 
and  traveling  crane. 

In  1882  the  work  was  done  by  means  of  a  derrick  boat,  as  the  old  canal  wall  was 
by  that  time  partly  removed. 

The  wall  is  now  completed  excepting  the  short  curve  joining  the  new  wall  to  pier 
head  of  new  locks.  This  will  be  done  under  the  protection  of  a  small  cofferdam  to 
be  constructed  as  soon  as  the  water  falls  sufficiently. 

The  total  quantity  of  masonry  laid  from  the  commencement  of  work  to  the  close 
of  fiscal  year  was: 

Cubic  yards. 

Conczete  foundation 169.20 

Masonry 5,443.98 

Dry  wall 194.20 

Total 5,807.38 

Of  the  total  quantity  of  masonry  reported — ^viz,  about  5,807.38 — there  was  laid 
during  the  fiscal  year  ending  June  30,  1892 : 

Cubic  yards. 

CoDcrete  foundation 61.00 

Masonry 3,643.68 

Dry  walL 194.20 

Total 3,898.88 

The  fsbcilities  for  handling  and  laying  stone,  more  particularly  the  traveler  used 
in  oonstmction  of  double  wall  between  dry  dock  and  basin,  proved  admirable.  The 
stone  used  in  construction  of  this  wall  weighed  from  8,500  to  }0,000  pounds,  the 
headers  being  10  feet  long,  and  they  were  handled  quickly  and  securely. 

EXCAVATION  FOR  NEW  CANAL  WALL  AT  HEAD  OF  CANAL. 

Mnch  preparatory  work  was  done  in  the  way  of  laying  railroad  tracks,  bridging 
the  outlet  to  new  portion  of  canal,  and  building  earth  embankments  to  protect  the 
excavation. 

Work  was  commenced  June  15,  1892,  the  water  then  for  the  first  time  being  low 
enough  to  permit  the  prosecution  of  the  work  described. 

The  material  excavated  was  as  follows : 

Cubic  yards. 

Earth -. 1,424 

Loose  rock 107 

Total 1,531 

This  work  was  mostly  done  in  the  neighborhood  of  the  Fourteenth  Street  Railroad 
Bridge,  and  was  for  the  purpose  of  connecting  the  end  of  the  new  canal  wall  as  now 
buUt  with  the  old  canal  wall,  about  705  feet  west  and  south  of  the  north  drawpiers  of 
the  bridge  in  question. 

Very  respectfully,  your  obedient  servant, 

E.  R.  Jr)NES, 

Assistant  Engineer. 
Lieut.  Col.  G.  J.  Lydkckbr, 

Corj«  of  Engineer,,  U.  B.  A.  ^.^.^.^^^  ^^  GoOgk 
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REPORT  OF  MR.   G.    W.   SHAW,   ASSISTANT  ENGUTEEK. 

Louisville,  Kt.,  June  SO,  1892, 

Colonel:  I  have  the  honor. to  submit  the  following  report  of  operations  on  im- 
proving falls  of  the  Ohio  River  at  Louisville,  Ky.,  enlarging  the  head  of  the  Louis- 
ville and  Portland  Canal  for  the  fiscal  year  ending  June  30,  1892. 

The  work  of  enlarging  the  head  of  the  Louisville  and  Portland  Canal  was  begun 
in  1885,  and  was  let  by  contract  in  three  sections.  Section  1  was  completed  in 
November,  1886,  and  the  contracts  for  sections  2  and  3  expired  December  31,  1888. 
The  work  has  since  been  carried  on  with  hired  labor,  and  that  of  last  season  directed 
mainly  to  finishing  sections  2  and  3.  Work  on  section  4,  an  additioiial  area  north 
of  section  3,  was  commenced  during  the  last  season.  The  material  removed  con- 
sisted principally  of  solid  rock,  ranging  irom  3  to  6  feet  deep,  the  grade  being  that 
of  the  canal  bottom. 

There  was  also  removed  a  considerable  quantity  of  earth,  mud,  and  deposit  which 
accumulates  during  high  water. 

The  season  of  1891- 92  was  particularly  favorable  for  work,  excavation  having  been 
carried  on  for  ninety  days.  Preparations  for  beginning  wort  were  completed  early  in 
July,  but  high  water  rnterfered  with  pumping  until  July  21.  Steam  drills  were 
put  in  operation  on  the  26th  and  excavation  commenced  on  the  27th  of  July.  A  rise 
in  the  river  suspended  general  work  from  August  2%  to  September  7.  Excavation 
was  resumed  on  the  latter  date  and  continued  until  November  23  at  noon,  at  which 
time  the  river  flooded  the  inclosure  and  work  was  suspended  for  the  season. 

It  is  estimated  that  the  following  quantities  were  excavated  and  removed  during 
the  season:  Earth,  mud,  loose  rock,  etc.,  15,299  cubic  yards;  solid  rock  (measured 
in  place),  42,855.49  cubic  vards. 

Be^nuing  with  September  14  an  additional  force  of  men  was  employed  at  night. 
The  inclosure  was  illuminated  with  gasolioe  torches  and  the  excavated  material 
loaded  into  dump  cars.  It  is  estimated  that  the  night  force  excavated  and  loaded 
into  cars  8,448  oubic  yards  of  8oli<i  rock,  which  was  removed  by  632  trains,  car- 
rying 11,882  cars,  averaging  about  seven-tenths  of  a  cubic  yard  per  car,  measured  in 
place. 

Two  12-inch  centrifugal  pumps  were  used  in  pumping  out  the  excavated  area,  and 
leakage  through  the  guidine  dike  and  old  canal  wall  was  controlled  by  temporary 
earth  dams,  which  carried  tne  water  around  the  edge  of  the  inclosure  into  the  river 
north  of  the  improvement.  The  upper  part  of  the  guiding  dike  was  repaired  and 
paved  with  stone  taken  from  the  excavated  material. 

The  following  statement  shows  approximately  the  work  done  to  June  30,  1892 : 
Earth  excavation,  213,0SS.06  cubic  yards,  of  which  15,299  cubic  yards  were  removed 
in  the  season  1891-^92;  rock  excavation,  166,882.40  cubic  yards,  of  which  42,855.79 
cubic  yards  were  removed  in  season  1891-'92 ;  masonry  in  new  canal  wall  laid  to  end 
of  fiscal  year,  10,307.56  cubic  yards. 

There  remains  to  be  done  the  following:  Earth  excavation,  53,000  cubic  yards; 
rock  excavation,  158,787  cubic  yards;  masonry  in  canal  wall,  6,013  cubic  yards:  re- 
moving old  canal  wall,  7,500  cubic  yards ;  removing  part  of  dam  and  guiding  dike, 
2,900  linear  feet ;  building  concrete  dam,  4,822  cubic  yards ;  building  bear-trap  struc- 
ture, 800  linear  feet;  slope  revetment  and  wall  on  south  side  or  the  canal  below 
Tenth  street,  2,300  cubic  yards ;  and  the  construction  of  4  guide  piefs  or  cribs  along 
the  north  line  of  the  improvement  above  Tenth  street. 

Herewith  is  submitted  a  sketch  showing  progress  of  work  to  Jane  30, 1892. 
Very  respectfully,  yoor  obedient  servant, 

Granville  W.  Shaw, 

Lieut.  Col.  G.  J.  Lydkcker, 

Corps  of  Engineeri,  U.  8.  A. 


£  Ea. 

niPRpVEMEXT  OF  INDIANA  CHUTE,  FALLS  OF  THE  OHIO  RIVER. 

The  Indiana  Chute  is  the  main  river  channel  over  the  Falls  of  the 
Ohio;  ori^nally  very  crooked,  filled  with  dangerous  rocky  points  pro- 
jecting from  the  sides  and  bottom  and  with  swift  changing  currents, 
it  was  available  for  navigation  by  skilled  pilots  only  when  the  river  was 
above  a  stage  of  about  11  feet  on  the  gauge  of  the  Louisville  and  Port- 
land Canal.  Prior  to  1890  some  work  had  been  done  towards  its  im- 
provement by  blasting  out  the  most  dangerous  points  whereby  the 


APPENDIX   E  E — REPORT   OF   LIEUT.  COL.  LYDECKER.        2021 

safety  of  navigation  was  increased,  but  the  channel  was  not  thereby 
made  available  for  heavy  traffic  at  stages  of  water  materially  lower 
than  that  stated  above.  On  the  28th  of  January,  1890,  a  project,  hav- 
ing for  its  object  the  radical  improvement  of  the  channel  so  as  to  make 
it  safely  navigable  at  all  stages  above  8  feet  on  the  canal  gauge,  was 
recommended  by  a  Board  of  Engineers  after  close  study  of  the  ques- 
tion, and  this  project  was  approved  by  the  Chief  of  Engineers,  Jan- 
uary 31, 1890.  (See  Heport  of  Chief  of  Engineers  for  1890,  pages  2217 
to  2221.)  It  contemplates  the  better  concentration  in  this  channel  of 
water  passing  the  falls  by  the  erection  of  guiding  dikes  and  the  ex- 
cavation of  rock  within  the  limits  of  proposed  channel  to  a  designated 
grade;  the  improved  channel  is  designed  to  have  a  least  width  of  400 
A5et>  with  a  clear  depth  of  not  less  than  8  feet  at  its  lowest  navigable 
stage.  The  principal  items  of  work  in  the  execution  of  this  project  are 
the  excavation  of  about  60,000  cubic  yards  of  solid  rock,  the  consti*uc- 
tion  of  about  3,700  linear  feet  of  stone  dikes,  and  of  a  concrete  wall 
850  feet  long.  The  project  contemplates,  ultimately,  some  modifica- 
tion in  the  present  system  of  dams  at  the  head  of  the  falls  when  these 
dams  are  replaced  by  permanent  structures,  but  the  details  of  such 
modification  have  not  yet  been  decided. 

Operations  during  the  past  year  were  limited  to  raising  the  old 
guiding  dike — 575  feet  long  on  the  north  side  of  the  chute  at  its  en- 
trance— 2  feet,  the  first  50  feet  constituting  the  pier  head  being  raised 
9  feet  higher,  or  11  feet  in  all;  the  cross  dam,  connecting  this  dike  with 
the  Indiana  shore,  was  rebuilt  above  the  water  line,  and  some  minor 
repairs  were  made  to  the  balance  of  the  cross  dam.  About  72,900  teet 
B.  M.  of  oak  timber  and  344  cubic  yards  stone  filling  were  applied  to 
the^e  repairs.  The  stage  of  water  did  not  permit  any  rock  excavation, 
with  the  appliances  avsiilable,  until  October  5,  when  the  work  was 
commenced  by  hand-drilling;  on  the  9th  the  steam-drilling  scow  be- 
longing to  the  Louisville  and  Portland  Canal  was  put  on  the  work,  and 
operations  were  continued  until  November  17,  when  a  rise  in  the  river 
compelled  a  suspension  for  the  season.  The  results  accomplished  during 
this  short  period  were  3,163  holes,  aggregating  6,474  linear  feet,  drilled 
by  hand ;  673  holes,  aggregating  2,592  linear  feet  drOled  by  steam  drills ; 
blasting  out  in  all  about  1,474  cubic  yards  of  rock,  using  for  this  pur- 
IK)8e  4,825  pounds  dynamite.  This  is  the  only  work  so  far  done  in 
carrying  out  the  present  project,  no  suitable  plant  for  the  work  in  view 
having  been  procured,  wlule  all  operations  have  been  restricted  to  short 
periods  of  dead  low  water,  and  to  the  primitive  and  expensive  method 
of  hand-drilling.  It  is  proposed  to  procure  proper  machinery  for  carry- 
ing on  the  work  in  the  fdture,  and  make  provision  for  operations  during 
all  ordinary  low  water,  at  least. 

The  relief  which  this  improvement  is  designed  to  afford  the  heavy 
tonnage— especially  of  coal — passing  the  falls,  is  a  matter  of  high  ini- 
X>ortance.  A  coal  tow  in  reaclung  this  point  frequently  contains  twelve 
to  fifteen  boats  and  barges  carrying  about  320,000  bushels  (about  1,216 
tons)  of  coal,  bound  for  points  on  the  Ohio  and  Mississippi  between  here 
and  New  Orleans;  under  existing  conditions  these  tows,  when  unable  to 
descend  the  Indiana  Chute,  must  be  broken  on  arrival  at  this  point, 
passed  through  the  Louisville  and  Portland  Canal  and  locks  in  sections, 
and  then  again  consolidated  before  continuing  their  journey  to  desti- 
nation; all  this  imposes  great  delay  and  expense  on  this  traffic,  and  not 
nnfrequently  it  happens  that,  when  a  rise  in  the  river  has  brought  nu- 
merous tows  down  to  this  point,  the  later  arrivals  after  finally  passing 
the  locks  find  the  river  too  low  to  continue  their  journey,  and  are  com- 
pelled to  lie  over  indefinitely,  sometimes  for  an  entire  season.    An  im- 
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provonient  that  promises  to  mitigate  such  a  condition  of  aflfairs  is  of 
paramount  importance,  and,  having  been  undertaken,  it  should  be 
pushed  to  completion  as  soon  as  possible. 

The  statistics  accompanying  this  report  and  the  report  in  relation 
to  the  Louisville  and  Portland  Canal  show  that  during  the  past  year 
1,715,308  tons  of  coal  passed  the  FaUs  of  the  Ohio,  of  which  1,232,998  tons 
were  subject  to  the  delays  incident  to  transit  through  the  canal.  With 
the  completion  of  the  improvement  now  under  consideration  it  is  highly 
probable  that  none,  or  at  most  a  very  insignificant  percentage,  of  the 
coal  traffic  would  be  subject  to  any  such  delay,  while  general  traffic 
through  the  canal  would  be  relieved  from  the  blockade  frequently  es- 
tablished by  the  large  coal  fleets.  The  total  traffic  through  the  canal 
during  the  past  year  comprised  6,029  boats,  carrying  1,620,586  tons  of 
freight;  that  passing  the  falls  via  the  Indiana  Chute  included  1,910 
boats  with  552,125  tons  of  freight;  total  passing  by  canal  and  river, 
7,939  boats,  with  3,172,661  tons  of  freight.  The  average  for  the  past 
eleven  years  is  annually  7,025  boats,  with  2,067,638  tons  of  freight. 

The  estimated  cost  of  the  work  proposed  by  the  Board  of  Engineers 
was  $138,610.97;  the  amount  then  available  for  the  purpose  was 
$23,885.20,  and  there  was  appropriated  by  the  river  and  harbor  actfi 
approved  September  19, 1890,  the  sum  of  $25,000,  a  total  to  June  30, 
1892,  of  $48,885.20.  The  amount  expended  on  the  present  project  to 
June  30, 1892,  was  $137,476.24.  The  amount  estimated  below  for  the 
year  ending  June  30, 1894,  is  predicated  on  the  idea  that  the  river  and 
harbor  bill  now  pending  in  Congress  will  appropriate  for  the  work 
$35,000.  If  it  should  happen  that  such  appropriation  be  not  made  the 
estimate  for  1894  should  be  correspondingly  increased  in  order  that  the 
improvement  may  be  completed  as  designed. 

A  statement  of  traffic  and  commerce  are  gwen  below,  and  the  report 
of  G.  W.  Shaw,  assistant  engineer,  in  immediate  charge  of  this  improve- 
ment, is  appended  hereto. 

Money  statement 

Jnly  1, 1891,  balanoe  anexpended $48,885.20 

June  30, 1892,  amoant  expended  during  fiscal  year 21, 361. 44 

July  1, 1892,  balance  unexpended 27,523.76 

July  1,1892,  outstandmgliabmties 14.63 

July  1, 1892,  balance  available 27,509.13 

Amount  appropriated  by  act  approved  July  13, 1892 35,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 62,509.13 

{Amount  (estimated)  required  for  completion  of  existing  project 57, 249. 53 
Amountthatcanbeprontably expendedinfiscalyearending June30, 1894    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lSS6  and  1867. 


BBPORT  OF  BfR.  G.  W.  SHAW,  ASSISTANT  EyOINEEB. 

LouisviLLK,  Ky.,  June  SO,  189$. 

Colokbl:  I  have  the  honor  to  submit  the  following  report  of  operations  on  im- 
proving Falls  of  the  Ohio  River— Indiana  Chute— for  the  nscal  year  ending  June  30, 
1892. 

The  work  of  the  season  of  1891  was  devoted  to  raisinff  the  guiding  dike  at  the 
upper  end  of  the  chute  and  to  the  blasting  and  removal  of  Right  Hana  Reef.  Fifty 
feet  of  the  upper  end  of  the  guiding  dike  was  raised  11  feet  to  Ref.  61  to  serve  as  a 
guide  pier  for  descending  navigation.  The  remainder  of  the  dike,  524A  ^t,  was 
raised  2  feet  to  Ref.  42. 

Tools  and  material  having  been  brought  up  Arom  the  storehouse  at  the  locks,  the 
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work  of  raising  the  dike  began  on  September  21, 1891.  In  remoying  the  old  decking 
ibr  the  gnide  pier  it  was  found  that  the  timbers  above  low  water  were  rotten, 
and  new  material  was  sabstitnted.  In  the  remainder  of  the  dike  the  new  timbers 
were  placed  on  top  of  the  old  structure,  care  being  taken  to  remove  such  as  were 
fonnd  to  be  defective.  Corrections  in  alignment  were  made  and  the  new  work  filled 
with  stone  taken  from  the  vicinity  and  nom  the  excavation  on  Right  Hand  Reef. 
The  npner  end  of  the  guide-pier  was  covered  with  three-eighths  inch  boiler  iron  as  a 
protection  against  ice  and  orift.  The  work  on  the  dike  was  completed  on  Novem- 
berl9. 

Repairs  to  the  cross  dam  and  abutments  consisted  in  replacing  defective  timbers 
and  necking;  in  rebuilding^ the  south  abutment  of  the  middle  chute,  and  placing 
therein  new  clutches  for  the  movable  dam;  in  the  construction  of  a  crib  abutment 
at  the  end  of  the  dam^  north  of  the  Indiana  Chute,  and  in  rebuilding  that  portion  of 
the  cross  dam  immediately  north  of  the  Indiana  Chute. 

Excavation  in  the  chute  was  directed  to  the  right-hand  reef  and  to  some  projections 
near  the  lower  end  of  the  guiding  dike.  On  October  2,  the  river  having  fallen  to  a 
working  stoge,  a  breakwater  was  placed  at  the  lower  end  of  the  ffuiding  dike  and 
hand  £illing  was  begun  on  the  5th.  On  the  9th  the  drill  boat  belonging  to  the 
canal  was  placed  in  the  chute  near  the  lower  end  of  the  reef  and  the  boiler  utilized 
for  drilling  by  steam.  Steam  drilling  was  continued  until  the  29th,  at  which  time 
aU  the  exposed  portions  of  the  reef  had  been  drilled.  Blasting  on  this  part  of  the 
reef  was  commenced  on  October  11  and  continued  until  November  17,  on  which  date 
a  rise  in  the  river  compelled  a  suspension  of  work  for  the  season.  Material  removed 
from  the  reef  was  piled  north  of  the  line  of  improvement,  and  it  is  proposed  to  utilize 
part  of  it  in  the  new  wall  which  is  to  extend  from  the  bridge  eastwardly  along  the 
north  line  of  improvement.  During  the  season  there  were  drilled  3,836  holes,  rang- 
ing from  1  to  5  feet  deep.  It  is  estimated  that  2,513  cubic  yards  of  solid  rocK  were 
blasted,  of  which  768  were  removed.  Tools  and  appliances  were  stored  at  the  locks 
at  the  end  of  the  season. 

Very  respectftdly,  yonr  obedient  servant, 

Granville  W.  Shaw, 

Assistant  Engineer. 

Lient.  Col.  G.  J.  Ltdbckbr. 

C&rps  of  Engineeri,  U.  8,  A. 


COMMERCIAL  STATISTICS. 


SloAtmeni  of  voueU  pa$96ng  Falls  of  the  Ohio  Biverj  via  Indiana  Chute,  for  fiscal  year 

ending  June  SO,  189S, 


KindofTMBel. 

No. 

Tonnage. 

84i 

4S9 

1.024 

73 

177,286 

T^wboits 

75  574 

SqnarftbuvM ,, 

582,572 
58,400 

ifrfSiMSM  ""/.::;. 

JSMl 

1,010 

8d3  832 

D^Jm  BATigsUe:  AaoencUng,  51;  deeoending,  285. 

StaUmei^  of  oommerce  pasting  FalUofihe  Ohio  River,  via  Indiana  Chute,  for  fiscal  year 

ending  June  SO,  1892, 


Articles. 


Goal 

Bait 

on 

WkUky.. 
TobMco.. 
OoUoB.... 
Lumber  .. 

Covn 

Wbest.... 
Iran  ore  .. 
Steel  nflB 


Kamber  of  paaaenfen,  7,248. 


Tone. 


482,310 

1,084 

750 

315 

579 

1,509 

2,521 

831 

230 

3,517 

19,582 


Articles. 


Iron 

MUcellaneoua 

Produce 

Flour 

Sugar  and  molasses. . 

Hay  and  straw 

Livestock 

Staves  anU  shingles  . 


Total. 


nigiti7gd  by 


Godgl 


Tons. 


7,300 
25,240 
617 
109 
519 
710 
648 

8,722 


552,125 
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E  E  3. 

OPERATING  AND   CARE   OF  LOUISVILLE  AND  PORTLAND  CANAL,  KEN- 
TUCKY. 

The  work  of  operating  the  canal  during  the  past  year  has  been  car- 
ried on  by  a  regular  force,  consisting  of  a  lock  manager,  a  deputy  lock 
manager,  a  lock  master,  an  assistant  lock  master,  4  engineers,  4  flremen, 
4  lock  hands,  1  bridge  tender,  1  night  watchman,  and  1  laborer.  The 
general  regulation  of  aflPairs  connected  with  the  locks  and  of  transit 
through  the  canal  is  controlled  by  the  lock  manager  and  bis  deputy; 
for  the  purpose  of  operating  the  locks  the  general  force  is  divided  into 
two  reliefs,  one  in  charge  of  the  lock  master,  the  other  of  the  assistant 
lock  master,  and  the  time  is  so  regulated  as  to  give  each  relief  equal 
periods  of  day  and  night  service.  The  duty  and  responsibilities  of  the 
assistant  lock  master  are  identical  with  those  of  lock  master,  and  it  is 
only  proper  that  he  should  have  the  same  pay  and  title.  It  is  proposed 
to  adopt  this  course  in  future. 

During  the  past  year  the  locks  were  in  operation  on  342  days,  and 
closed  23  days  because  of  high  water.  The  number  of  craft  passing 
the  locks  during  the  year  was  6,029,  with  a  total  tonnage  of  1,564,377, 
carrying  1,620,586  tx)ns  of  freight. 

The  care  of  the  canal  is  independent  of  its  operating  force,  and  un- 
der the  immediate  supervision  of  an  assistant  engineer,  who  has  charge 
of  all  improvements  and  repairs  pertaining  to  the  work.  The  principal 
operations  during  the  year  have  comprised  dredging,  the  completion  of 
two  new  middle  gates,  trimming  canal  wall,  ordinary  repairs  of  dredges, 
boats^  and  buil^ngs,  and  the  partial  reconstruction,  in  masonry,  of  the 
machme  shop  which  was  destroyed  by  fire  on  the  evening  of  FeDruary 
12, 1892.    The  following  is  a  summary  of  the  work  done: 

DBEDaiNa. 

This  service  is  performed  by  2  dredges,  4  mud  scows,  and  a  tow- 
boat,  and  is  a  constant  one  when  the  stage  of  water  permits;  it  is  nec- 
essary for  clearing  the  canal  and  its  approaches  from  the  extensive  de- 
posits of  mud  and  sand  contributed  by  the  river,  especially  a^r  any 
considerable  rise,  when  these  deposits  are  sometimes  4  to  6  feet  in 
depth.  The  total  amount  dredged  from  the  canal  during  the  past  year 
was  86,825  cubic  yards  in  a  total  working  time  of  276  days.  In  addi- 
tion to  this,  the  dredges  were  employed  in  removing  stone  and  earth 
from  the  old  canal  waU,  for  opening  up  the  new  basin  that  has  been 
constructed  immediately  above  the  locks,  and  in  removing  the  coffer- 
dam, under  cover  of  which  the  basin  was  constructed.  The  amount  of 
material  handled  in  this  work  was  about  10,000  cubic  yards. 

NEW  MIDDLE  GATES. 

The  construction  of  these  gates,  commenced  daring  the  previous  fis- 
cal year,  was  completed  in  October,  1891,  from  which  time  they  re- 
mained on  the  ways  until  April,  1892,  when  they  were  successfully 
launched  during  the  high  water  then  prevailing,  and  are  now  afloat 
in  the  canal,  in  readiness  to  be  put  in  position  when  the  water  falls  to 
such  a  stage  that  the  locks  may  be  closed  temi)orarily  with  the  least 
interference  with  navigation.  In  the  mean  time  the  old  anchors  and 
guy  rods  of  the  suspension  columns  of  these  gates  have  been  replaced 
in  a  most  substantial  manner;  the  old  anchors  extended  only  7  feet 
into  the  masonry  of  the  lock  walls,  and  under  the  heavy  strain  brought 
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nn  them  by  the  large  gates  they  had  yielded  to  such  an  exteut  as  to 
require  the  introduction  of  additional  temporary  guy  rods  to  sustain 
the  columns.  The  new  anchors,  6  for  each  column  instead  of  5,  as  in 
the  origiual  system,  are  let  into  the  masoniy  to  a  depth  of  20  feet,  and 
they  may  be  counted  upon  with  certainty  to  remain  absolutely  firm 
under  any  strain  that  may  be  brought  upon  them.  The  computed 
weight  of  the  new  gates  is  100  tons  each. 

TRIMMING  CANAL  WALL. 

This  work  can  be  done  only  at  extremely  low  water,  and  it  was  car- 
ried on  as  usual  whenever  opportunity  offered.  Its  object  is  to  secure 
passing  boats  from  damage  by  striking  against  projecting  points  that 
were  originally  left  in  the  lower  courses  of  the  canal  wall  and  on  the 
(aces  of  the  underlying  rock.  This  work  should  be  continued  until  all 
such  prelections  have  been  removed. 

NEW  MACHINE  SHOP. 

On  the  evening  of  February  12,  1892,  the  old  frame  building  which 
comprised  the  engine  and  boiler  house  and  machine  shop  was  totally 
destroyed  by  fire,  the  cause  of  which  remains  a  complete  mystery. 
Its  reconstruction,  as  a  fireproof  structure,  was  inmiediately  under- 
taken, and  at  the  close  of  the  fiscal  year  had  been  nearly  completed. 
The  walls  of  the  new  structure  are  of  stone  masonry  and  the  roof  of 
corrugated  iron.  The  destroyed  building  was  surrounded  by  otliers 
of  like  inflammable  character,  viz :  The  blacksmith  shop,  carpenter  shop, 
and  two  storehouses,  all  of  which  were  saved  only  by  the  greatest  ex- 
ertion: had  there  been  any  wind  they  must  have  been  completely  de- 
stroyed. These  buildings  should  be  reconstructed  in  masonry  as  op- 
portunity offers. 

NEW  WINDING  ENGINE. 

This  engine  was  purchased  and  put  in  position  in  January,  1892,  and 
properly  housed  in  a  small  masonry  building.  It  is  used  for  handling 
lows  in  their  passage  through  the  locks,  and  their  lockages  are  very 
greatly  £ei.cilitated  and  expedited  thereby. 

GENERAL  BEPAIBS. 

Ck)nsiderable  repairs  were  made  to  the  towboat;  they  included  raising 
the  pilot  house  four  feet;  extending  the  cabin  forward,  thereby  adding 
a  much-needed  room  to  the  cabin  accommodation;  building  a  new 
wheel^  and  placing  new  canvas  deck  and  roof  covering.  New  canvas 
covering  was  pla(^  on  the  roof  of  the  old  dredge,  and  both  dredges 
were  supplied  with  new  spuds  and  dipper  handles;  minor  general  re- 
pairs were  made  to  machinery  of  dredges  and  towboat.  The  old  gates 
of  dry  dock  were  repaired  and  strengthened,  and  frequent  repairs  were 
made  to  the  several  lock  gates,  the  principal  of  which  were  replacing 
nine  cast-iron  wickets  and  bearings  for  the  same;  a  number  of  broken 
truss  rods  were  replaced,  and  the  gate  maneuvering  chains  were  re- 
paired on  several  occasions.  The  three  old  bridges  spanning  the  canal 
called  for  considerable  repairs  of  their  roadway  systems.  The  old 
wooden  truss  bridge  over  the  old  locks  is  in  a  badly  rotted  and  dan- 
gerous condition,  and  should  be  replaced  without  fail  during  the  en- 
Boing  year.    Two  of  the  old  mud  scows  have  been  partly  rebuilt. 
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PROPOSED  WORK  FOR  THE  YEAR  ENDINa  JUNE  30,  1893. 

In  addition  to  the  regular  work  required  for  the  proper  care  and 
operation  of  the  canal,  it  is  proposed  to  build  new  guard  gates  for  the 
old  locks,  to  revet  the  earthen  slope  adjoining  the  new  basin  above  the 
locks  up  to  the  ordinary  high- water  line,  to  excavate  to  grade  the  rock 
in  the  approach  to  the  lower  lock  if  a  suitable  low- water  stage  is  reached, 
to  replace  the  old  dredge  by  a  new  hydraulic  machine,  and  to  replace 
the  old  unsafe  bridges  spanning  the  canal  at  the  old  and  new  locks. 
Other  items  of  proposed  work,  which  have  been  included  in  previous 
allotments,  are  contained  in  the  estimate  submitted  below. 

In  relation  to  the  necessity  for  the  work  now  proposed  for  the  first 
time,  I  would  state  that  the  slope  revetment  is  necessary  to  prevent  the 
newly-made  earthen  slopes  from  being  destroyed  and  washed  into  the 
canal  by  each  recurring  high  water. 

The  old  dredge  (No,  1)  has  been  in  use  on  the  canal  for  many  years, 
and  is  kept  in  service  only  with  constant  repairs,  while  her  capacity  for 
work  is  very  small.  The  character  of  material  deposited  in  the  canal 
is  such  that  it  can  be  removed  most  rapidly  and  economically  by  pump- 
ing, and  to  that  end  I  have  included  the  estimate  for  building  the  hy- 
draulic dredge  to  replace  the  old  wornout  dipper  machine.  In  this 
connection  I  would  recall  the  fact  that  this  purpose  was  suggested  in 
my  letter  of  April  28, 1892,  wherein  I  recommended  that  the  new  wall 
at  the  head  of  the  canal  be  built  without  sluiceways  for  flushing  out 
the  canal,  with  a  consequent  saving  of  some  $90,000  in  cost,  and  that  a 
suitable  hydraulic  dredge  be  built  instead  of  such  sluices. 

The  estimate  for  the  past  year  included  the  reconstruction  of  the  old 
highway  bridge  at  the  new  locks,  bids  for  which  were  received,  but  all 
of  which  were  rejected  as  unsatisractory.  This  year's  estimate  includes, 
in  addition,  an  amount  for  rebuilding  the  old  bridge  at  the  old  locks. 
This  is  a  wooden  swing-bridge,  so  b^ly  rotted  that  it  has  had  to  be 
reenforced  from  below,  in  such  manner  that  it  can  not  be  opened  when 
it  may  become  necessary  to  use  the  old  locks,  and  is  unsafe  in  everyway 
for  any  but  the  lightest  travel.  It  is  believed  that  a  contract  for  build- 
ing both  bridges  can  be  made  to  better  advantage  than  to  make  sep- 
arate contracts  for  each  at  different  times. 

The  estimates  for  extra  labor,  general  repairs,  miscellaneous,  ftiel,  oil, 
etc.,  and  for  contingencies,  have  each  been  slightly  increased  to  meet 
the  requirements  of  completing  and  refitting  the  machine  shop,  and  to 
make  some  extensive  repairs  that  are  badly  needed  to  the  various  build- 
ings and  fences  pertaining  to  the  work. 

The  total  estimated  cost  of  operating  and  care  of  the  canal  for  the 
year  ending  June  30, 1893,  is  as  follows: 

Regular  force $36,000.00 

Extra  labor 7,000.00 

General  repairs 7,000.00 

Miscellaneous,  fuel,  oil,  etc 7, 000. 00 

New  guard  gates,  old  locks 6,  OOO.  00 

New  bridges  at  new  and  old  locks 16, 000. 00 

Building  one  hydraulic  dredge 20, 000. 00 

Completing  repairs  to  old  mud  scows 2, 000. 00 

Slope  revetment  above  new  locks 4, 000. 00 

Rock  excavation,  channel  below  locks 15, 000. 00 

'Wj»ming  canal  walls  and  rock  below 2, 600. 00 

Extending  city  water  pipes  to  locks 3, 000. 00 

Contingencies 7,000.00 

132,500.00 
The  unexpended  balance  from  allotment  of  last  year,  exclusive  of  liabili- 
ties outstanding  June  30,  1892 .^,..     30,324.06 

The  additional  allotment  required  for  the  year  ending  June  30, 1892 102, 175. 94 
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The  nsaal  Btatements  of  expenditures  and  commerce  on  the  canal  are 
given  below,  and  the  report  of  B.  B.  Jones,  assistant  engineer,  charged 
with  the  care  of  the  canal,  is  transmitted  herewith. 

I^manoUU  8taUtM»t  for  operating  and  care  of  ike  Louisville  and  Portland  Canal  for  the 
fiscal  year  ending  June  SO,  189S. 

Receipts : 

Dockage $165.42 

Rent  of  land 285.00 

Total.../. 45042 

Ezpenditnres : 

Office  and  general  administration 5, 976. 52 

Canal  and  locks 40,593.85 

Dredging 18,499.58 

Total 65,069.95 

Rebuilding  two  mud  scows 1, 155. 75 

Trimming  canal  waU  and  rock  below 1, 573. 76 

Building  new  middle  gates 5,153.66 

New  winding  engine 1,026. 14 

Aggregate 33,979.26 

Statement  of  esependiturea  for  operating  and  oare  of  Louisville  and  Portland  Canal  for 
the  fiscal  year  ending  June  SO,  1S92, 

Office  and  general  administration : 

Salaries $4,910.03 

Supplies 114.07 

MisceUaneooB 952.42 

Total 5,976.52 

Canal  and  locks: 

Labor 21,687.16 

Supplies 3,400.64 

Repairs  and  extra  labor 15,506.05 

Total 40,593.85 

Dredging: 

Labor 10,445.67 

Supplies 4,344.21 

Repairs 3,709.70 

Total 18,499.58 

Grand  total ~65,069.95 

Rebuilding  two  mud  scows 1, 155. 75 

Trimming  canal  wall  and  rock  below 1, 573. 76 

Building  new  middle  gates 5, 153. 66 

Now  winding  engine 1,026. 14 

Aggregate 73,979.26 


Abstracts  of  proposals  for  furnishing  and  delivering  forage  at  the  Louisville  and  Portland 
Canal  received  in  response  to  the  advertisement  dated  April  S5, 1892,  and  opened  May  26, 
1892,  by  LieuL  Col.  G.  J.  Lydeeker,  Corps  of  Engineers. 


Articles. 

Quantity 

(more  or 

leas). 

(1)  Bid  of 
B.  B.  Con- 
nor. 

(2)  Bid  of 

Geo.  Becker 

4&Co.* 

Best  tnnatliy  hay 

pounds . . 

10,000 
300 
100 
100 

eoo 

t|0.80 
.44 

.50 
t.40 
t.70 

tfO.SO 

Be«t  black  oaU 

Best  wheat  straw 

Beat  middlings  bran 

bus  hel  8 . . 

do... 

pounds . . 

do  ... 

.40 
.55 
t.40 
1.75 

Total 

266.60 

259.90 

'  Accepted. 


t  I'er  hundredwciglit. 
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Abstract  of  proposals  for  furnishing  coal  received  in  response  to  the  adveriisemenf  dated 
April  25 J  1892y  and  opened  May  26, 1892,  by  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engi- 


Kind  of  coal. 


Quantity 

(more  or 

less). 


(1)  Bid  of 
Austin  H. 
Dngan.* 


(2)  Bid  of 

Job.  Walton 

&Co.1 


Best  Pittsburg  coal 

Second  pool  Pittsburg  coal... 
Ohio  River  or  Kana^-ba  coal . 

Anthracite  egg  coal 

Anthracite  nut  coal 


.busbels.. 

do  ... 

do  ... 

tons.. 

do 


10,000 

9,000 

53,000 

8 

8 


90.11 

.11 

.09 

7.25 

7.25 


Total. 


6,085.00 


$0.11 
.11 


7.00 
7.00 


*  Accepted.  ■ 


tNo  bid  on  principal  it«m. 


Abstract  of  proposals  for  removing  old  and  erecting  new  drawbridge  at  the  locks  of  the 
Louisville  and  Portland  Canal,  received  in  response  to  the  advertisement  dated  April  18, 
1892^nd  opened  May  10, 1892,  by  Lieut,  Col.  G,  J.  Lydecker,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


Price, 


To  be 
completed — 


Toledo  Bridge  Co.* 

Wisconsin  K'idge  and  Iron  Co 

Grant  WUkins 

King  Bridge  Co 


$10, 150 
12,740 
14.474 
13,998 


No  date  given. 
Sept  1, 1§92. 
Nov.  1, 1882. 
Aug.  1, 1892. 


*  Informalities  in  proposals. 
AH  proposals  recommended  for  rejection,  prices  being  deemed  excessire. 


REPOBT  OF  MR.  R.   R.  JONES;   ASSISTANT  ENGINEER. 

Louisville,  Ky.,  June  SO,  1892. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
care  of  the  Louisville  and  Portland  Canal  for  the  fiscal  year  ending  June  30, 1892 : 

DREDGING  IN  CANAL. 

The  United  States  towboat  and  two  dredges  have  been  engaged  in  the  removal  of 
mud  from  the  canal  and  approaches.  One  of  the  dredges  was  partly  employed  in  the 
removal  of  the  old  canal  wall  and  backing,  at  the  new  basin  just  above  the  new 
locJcs.  The  stone  was  taken  out  on  the  bank  for  future  use  and  the  ewrth  in  part 
used  for  backing  up  the  new  wall. 

UNITED  states  TOWBOAT  AND  DREDGES. 

The  United  States  towboat  was  repaired,  the  pilot  house  raised  about  4  feet,  and 
the  cabin  extended  forward  under  the  pilot  house,  adding  a  very  desirable  room  to 
the  cabin.    This  work  included  a  new  canvas  covering  to  roof. 

The  dredges  were  repaired  as  usual  by  replacement  of  spuds  and  dipper  handles 
as  they  became  broken.  The  canvas  covering  of  Dredge  No.  1  was  replaced  by  new. 
Slight  general  repairs  to  machinery. 

DRY  DOCK. 

The  dry  dock  has  been  used  by  outside  parties  for  the  purpose  of  repairing  steam- 
boats, barges,  etc.  Six  steamboats  and  barges  have  used  the  dock  for  a  period  of  13 
days  and  &  hours,  paying  therefor  the  sum  of  $165.42.  The  season  was  a  very  short 
one  owing  to  the  building  of  new  wall  alongside  dry  dock,  which,  while  it  was  in 
progress,  prevented  the  use  of  the  dock. 

Digitized  by  VjOOQ IC 
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KKW  MIDDLE  GATES. 

Theee  gates  were  completed  during  the  Beason  of  1891  and  were  allowed  to  remain 
upon  the  ways  until  the  hich-water  season  occurred  in  the  spring,  when  they  were 
successfullj  launched  Apru  23,  1892.  Since  this  time  they  nave  heen  floating  in 
readiness  to  erect  in  place  at  such  a  time  as  will  least  interfere  with  navigation. 

ANCHORS  AND  OUT  HODS,   MIDDLE  GATE  COLUKVS. 

The  anchors  which  secured  the  gny  rods  used  to  stay  the  suspension  columns  had 
been  pnlHng  loose  from  the  masonry,  in  which  they  were  emoedded  to  a  depth  of 
but  7  feet.  A  new  system  of  anchorage  has  been  put  in,  consisting  of  bars  3^  inches 
diameter,  extending  20  feet  down  into  the  masonry  of  lock  walls.  These  anchors,  six 
for  each  colnnm  (one  more  than  the  old  system),  were  placed  in  holes  drilled  through 
the  masonry  to  the  depth  named,  and  cemented  therein  with  English  Portland 
cement. 

The  lower  end  of  anchor  bars  have  stout  heads  2  inches  larger  in  diameter  than 
the  body  of  bar.  The  upper  ends  have  carefully  forged  eyes  through  which  pass 
stirrup  bolts  2^  inches  diameter,  with  cross  bars,  connecting  with  the  guys,  which 
run  to  the  top  of  the  column. 

The  entire  system  of  anchorage  was  successfully  completed  without  interfering 
with  the  ose  of  the  gates  and  holds  perfectly  firm  and  secure. 

REPAIBS  TO  LOCK  GATES. 

Repairs  were  made  to  the  upper,  middle,  and  lower  gates  of  the  new  looks  as  oo- 
casion  demanded.  Nine  cast-iron  wickets,  or  valves,  were  replaced  and  three  bear- 
ings for  same  were  put  in  place.  The  replacement  of  the  latter  was  a  very  trouble- 
some operation,  involving  the  use  of  a  partly  submerged  dock,  in  which  the  men 
workea.    A  number  of  the  truss  rods  were  also  replaced  when  broken. 

PAINTING. 

The  engine  houses  and  portions  of  the  gates  and  iron  work  were  painted. 

TRIMMING  CANAL  WALL. 

This  work  was  continued  during  the  vear  whenever  the  water  was  suffit;ientlv  low. 
The  season  for  such  work  is  necessarily  very  short,  as  the  most  troublesome  ledges 
are  only  exposed  during  a  very  low  stage  of  water  in  the  river,  and  then  for  but  a 
brief  period. 

The  manner  of  conducting  this  work  was  the  same  as  in  preceding  years,  vis,  by 
stonecutters  dressing  the  stone  while  working  from  flats. 

BRIDGES. 

Repairs  were  made  to  the  flooring  and  stringers  of  bridge  at  new  locks  and  tem- 
porary repairs  to  lower  chord  of  bridge  at  old  locks. 

The  bids  received  for  construction  of  a  new  iron  drawbridge  at  new  locks  having 
been  unsatisfactory,  all  bids  were  rejected,  and  a  new  opening  of  bids  will  become 
necessary. 

The  old  wooden  drawbridge  at  old  locks  is  in  a  very  insecure  condition,  and  the 
temporary  repairs  alluded  to  above  will  only  suffice  to  carry  the  bridge  along  for  a 
few  montiis,  within  which  time  a  new  structure  should  be  erected. 

SHOPS  AND  OTHER  BUILDINGS. 

A  Are,  which  occurred  on  the  evening  of  February  12,  destroyed  the  frame  build- 
ing used  for  boiler  and  engine  house  and  machine  shop.  The  origin  of  the  fire  was 
uiucnown.  The  city  fire  department  and  the  regular  canal  force,  with  our  own  fire 
apparatus^  succeeded  in  confining  the  fire  to  the  building  in  which  it  originated. 
TTie  building  was  entirely  destroyed,  and  the  shafting,  pulleys,  and  machinery  more 
or  less  ii^ured.  The  work  of  rebuilding  in  stone  was  conmieuced  within  a  short 
time  after  the  fire,  and  the  engine  and  boiler  houses  are  now  completed.  The  entire 
structure  will  be  in  shape  like  two  Ls  joined  together — the  boiler  and  fuel  rooms,  18 
by  44y  constituting  one  L ;  the  machine  shop,  26  by  50,  another  L,  and  the  two  united 
by  the  engine  room,  14  by  18.  The  fuel  rooms  are  rendered  fireproof  by  brick  arches 
spruBg  between  ^-inc}l  iron  I-beams.   The  exhaust  fan,  for  conveying  shavings  from 
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planing  mill  to  fhel  room,  is  located  directlv  above  this  flreproof  floor.  The  roof  of 
boiler  and  engine  rooms  is  entirely  of  iron,  both  trnsses  and  roof  covering. 

The  roof  of  machine  shop  will  have  corrugated-iron  covering  laid  on  wooden  trusses. 
The  floors  throughout  are  of  concrete.  The  stone  nsed  in  the  walls  of  these  buildings 
was  taken  up  by  the  dredges  from  old  canal  walbt  and  dressed  as  required. 

A  new  stationary  engine  was  purchased,  and  also  a  heavier  line  of  shafting  for 
furnishing  power  to  the  planing  mill.  This  shafting  crosses  the  roadway  on  a  bridge 
30  feet  long. 

REPAIRING  MUD  SCOWS. 

The  timber  and  iron  work  has  been  purchased  for  repairs  to  the  two  remaining 
old  mud  scows.  These  boats  have  been  pnlled  out  on  the  ways,  stripped,  and  the 
work  of  rebuilding  commenoed. 

The  fire,  which  disabled  the  engine  used  for  running  planing  mill,  has  retarded 
the  dressing  of  lumber,  but  this  cause  of  delay  will  soon  be  removed. 
Very  respectfully,  yonr  Obedient  servant, 

R.  R.  JoNSS, 
Assistant  Enginssr, 
Lieut.  Col.  6.  J.  Lydecker, 

Carps  of  Engineers,  U,  8,  A. 


COBfMBRGIAL  STATISTICS. 

Statement  of  vessels  passed  through  the  2A>uisville  and  Portland  Canal  dwing  the^ fiscal 

year  ending  June  30, 189S. 


YesselB. 


Tons 
oapacl^. 


PsMonger  boats 

Towboftts 

Govemment  boats  — 
Coal  boats  and  barges 

Small  Graft 

Bafts 

Total 


24B,4«0 

122,644 

12,S28 

1,170,751 


1,554,877 


Lockages,  3,600. 


Statement  of  oommeree  passed  through  the  Louisville  and  Portland  Caruil  during  the  fiscal 

year  ending  June  SO,  189S, 


Articles. 


Coal 

Salt 

Oil 

Whisky 

Tobaooo 

Cotton 

Lumber 

Com 

Wheat 

Klsoellaneoas 


Tons. 


1,232,008 
7,448 
2,080 
1,610 
8,850 
8,550 
67,248 
0,805 
7,567 
106,405 


Articles. 


Iron  ore 

Steel  rails 

Iron  mannfaotured , 

Prodaoe 

Floor , 

Sagar  and  molasses. 

Hay  and  straw 

Livestock 

Cement , 


Tons. 


12.821 

26,488 

104,410 

0,21» 

844 

6,761 

5,665 

5,242 

l,45t 


Total  tons,  1,620,686. 


Digitized  by  VjOOQIC 
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E  E  4. 
IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

The  improvement  of*  this  stream  has  of  late  years  been  carried  on 
under  two  distinct  appropriations,  one  applicable  to  improvements 
above  and  the  other  below  Vincennes,  Ind.  Excepting  the  construc- 
tion of  a  lock  and  dam  to  pass  the  Grand  Bapids,  near  Mount  Garmel, 
BL,  operations  on  the^wo  sections  are  of  the  same  nature.  With  the 
appropriationscomplete  for  finishing  thislock  and  dam,  operations  would 
be  facilitated  by  consolidating  the  two  appropriations  in  one  for  the 
lutare.  The  aim  in  both  cases  is  to  secure  a  navigable  low- water  chan- 
nel of  3  feet,  and  to  this  end  it  is  necessary  to  excavate  channels  through 
rocky  reefs  and  gravel  bars,  to  concentrate  the  flow  by  properly  located 
dams,  to  protect  the  shores  from  wash  at  some  points,  and  to  clear  the 
river  of  snags. 

DCPBOVEMENTS  BELOW  Y^NCENNES. 

The  principal  work  on  this  section  during  the  past  year  was  on  the 
lock  and  dam  near  Mount  Carmel.  At  the  beginning  of  the  year  the 
masonry  of  the  lock,  excepting  the  shore  wall,  had  been  about  com- 
pleted, but  no  work  had  been  done  on  the  dam.  During  the  past  fiscal 
year  the  shore  wall  was  completed,  miter  sills  secured  in  positions,  gates 
and  valves  built  in  place,  earth  filling  placed  and  graded  behind  the 
shore  wall,  and  all  structures  auxiliary  to  the  work  of  construction  re- 
moved. But  little  remains  to  put  the  lock  in  working  order  besides 
setting  up  the  maneuvering  apparatus  for  the  gates. 

In  tibe  meantime  all  preparations  for  building  the  west  abutment  of 
the  dam  were  made,  and,  the  material  having  been  delivered,  the  work 
of  oonstmction  was  conmienced  September  25  and  completed  November 
15, 1891. 

The  work  done  on  the  lock  during  the  year  comprised  the  laying  of 
1,442  cubic  yards  of  masonry  j  4,676  cubic  yards  earth  were  hauled  and 
embanked  behind  the  lock  wall,  and  1,554  cubic  yards  of  mud  and 
debris  removed  from  the  lock  chamber.  The  total  masonry  in  the  lock 
is  7,532  cubic  yards,  and  the  whole  work  is  of  a  most  substantial  and 
excellent  constmoiion.  Work  on  the  abutment  of  the  dam  comprised 
excavating  1,520  cubic  yards  of  earth,  laying  655  cubic  yards  of  masonry, 
and  embanking  1,100  cubic  yards  of  earth  against  the  abutment. 

In  addition  to  this  permanent  work  at  Mount  Carmel  the  snag  boat 
Bichard  Ford  was  employed  up  to  December  1  in  removing  snags 
between  that  point  and  the  mouth  of  the  river,  principally  in  the  vicin- 
ity of  Grayville,  New  Harmony,  Little  Chain,  and  Black's  Cut-off.  At 
tiie  last-named  points  the  accumulation  of  snags  was  such  as  to  estab- 
lish a  complete  blockade.  The  crib  dike  at  Little  Chain  was  repaired 
and  filled  with  stone;  429  snags,  weighing  in  all  1,786  tons,  were  re- 
moved. The  result  of  this  work  has  been  to  materially  improve  the 
navigable  condition  of  this  portion  of  the  river;  but  there  remains  a 
nuikiber  of  shoals,  where,  at  low  water,  a  navigable  depth  of  only  15 
or  18  inches  exists.  The  worst  place  is  at  New  Harmony,  where, 
by  the  destruction  of  a  dam  which  formerly  closed  the  cut  off  at  that 
place,  the  channel  depth  has  been  reduced  to  12  inches  at  low  water, 
instead  of  about  2J  feet,  as  was  the  case  when  the  river  was  held  to  a 
single  chaniieL    The  reconstruction  of  the  dam  is  of  great  importance. 
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bat  to  make  the  improvement  permanent  will  require  an  expenditure 
of  not  leas  than  $15,000. 

The  principal  work  contemplated  during  the  year  had  been  the  com- 
pletion of  the  dam  at .  Mount  Garmel,  thereby  restoring  navigation 
beyond  the  rapids  at  that  place;  for  until  this  is  done  no  use  can  be 
made  of  the  new  lock.  It  is  now  thought  that  it  will  be  impossible  to 
do  this  during  the  present  season  because  of  the  late  date  at  which  the 
new  appropriation  for  the  work  will  become  available;  bnt  all  the  ma- 
terial for  the  work  can  be  accumulated,  and  had  iu  readiness  for  rapid 
construction  during  the  next  low-water  season.  It  is  further  proi)osed 
to  do  some  snagging  on  this  section  of  the  river,  and,  if  sufficient  fuads 
be  available,  to  restore  the  channel  at  New  Harmony. 

For  opening  proper  channels  through  the  various  shoals  and  for  shore 
protection,  dikes,  and  dams  it  is  estimated  that  an  expenditure  of 
$40,000  would  result  in  greatly  improving  navigation  on  this  section 
of  the  river. 

The  inclosed  report  of  O.  L.  Petitdidier  gives  somewhat  more  in  detail 
the  operations  of  the  year,  and  supplies  certain  commercial  statistics 
for  tMs  portion  of  the  river.  It  appears  from  these  that  the  cAnmerce 
for  the  past  year  was  about  60,875  tons,  mainly  grain  and  lumber,  valued 
at  about  $812,500. 

Money  atutement 

July  1,  1891,  balance  unexpended .'. $41,800.77 

Jane  90,  189^,  amount  expended  during  fiscal  year 34, 886. 36 

July  1,1892,  balance  unexpended 6,914.41 

July  1, 1892,  outstanding  Uabilitiee 434.68 

July  1, 1892,  balance  available 6,479.73 

Amount  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 66, 479. 73 

(Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    40, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  O.  L.  PETITDIDIER,  ASfllSTAWT  ENO^SB. 

Mount  Carmel,  III.,  June  SO,  1899. 

Colonel:  I  have  the  honor  to  present  the  following  report  on  the  improvement 
of  the  Wabash  River,  Indiana  and  lUinois,  below  Vinceunes,  for  the  fiscal  year  end- 
ing June  30,  1892. 

The  work  carried  on  during  the  last  fiscal  year  has  consisted  of  continuation  of 
work  at  the  lock,  construction  of  a  maeonry  abutment  for  the  dam,  and  the  removal 
of  snags  between  Vincennes  and  the  mouth  of  the  river. 

LOCK  AND  DAM  AT  GRAND  RAPIDS. 

Lock. — ^The  work  done  at  the  lock  has  consisted  of  completion  of  masonry  of  land 
wall,  thus  completing  the  manonry  work ;  construction  and  erection  of  gates  and 
valves  for  filling  and  emptying  culverts;  filling  and  grading  of  bank  behind  land 
wall,  and  cleaning  a  large  (quantity  of  mud  and  other  d<^bris  &om  the  lock  chamber. 
In  addition  to  this  the  service  and  traveler  tracks  were  torn  down  and  put  away. 

The  lock  itself,  including  gates  and  valves  for  filling  and  emptying  culvert«  is  now 
completed,  there  remaining  to  be  done  only  the  crib- work  walls  at  the  head  and  foot 
of  lock,  dredging  portions  of  cofferdam,  and  cleaning  of  the  balance  of  debris  still 
unremoved. 

The  lock  gates  are  built  of  white  oak  throughout,  and  are  constructed  without 
separate  heel  or  toe  posts,  the  transverse  timbers  reaching  from  heel  to  toe. 
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TLb  filling  and  emptying  of  look  chamber  is  done  solely  throagh  the  look  walU 
•nd  maaonry  miter  sill.  Tne  yalveu  for  opening  and  closing  are  of  oast  iron  and  of 
the  style  known  as  butterfly  valves. 

There  being  no  probable  great  demand  on  the  lock,  each  gate  is  opened  and  shat 
by  means  of  a  capstan,  Hue,  and  spar.    It  is  thoa^^ht  that  this  will  be  amply  safficien  t . 

I  append  the  following  data  relative  to  the  lock : 

Cubic  yards. 

Hasonry  laid  daring  the  fiscal  year 1, 442 

Masonry  laid  previously  reported 6,090 

Total  masonry  laid  in  construction  of  lock 7, 532 

Earth  hauled  and  spxead  behind  land  wall  of  lock 4,076 

Mud  and  debris  excavated  from  lock  chamber 1, 55-4 

Approximate  cost  of  4  lock  gates  and  valves $7,870 

The  voussoirs  forming  the  arch  of  lower  miter  sill  were  bolted  down  to  the  bed 
rock  with  48  bolts  1^  inches  diameter  and  5  feet  long. 

Ahuimmt. — ^The  stone  for  construction  of  abutment  was  furnished  by  the  Romoua 
Oolitic  Stone  Company,  the  whole  amount  contracced  for  being  delivered  by  Octo- 
ber 1, 1801. 

The  work  of  erecting  derricks  and  building  of  storehouse  for  cement  and  tools  had 
been  going  on,  and  as  soon  as  stone  was  all  received  the  work  of  excavation  for 
foonoation  was  begun  with  great  vigor. 

Considerable  trouble  was  experienced  in  going  to  the  bed  rock  on  account  of  quick- 
sand and  the  loess  or  drift  next  to  the  rock.  A  small  cofferdam  was  fuuud  necesaarvt 
and  the  expense  of  foundation  thereby  increased.  Work  was  begun  September  25 
and  completed  by  November  15, 1891. 

Hie  abutment  conaiaM  of  a  masonry  wall  10  feet  thick  at  the  bottom,  7  feet  at  the 
top,  and  20  feet  high ;  the  face  of  wall  at  right  angle  to  the  dam  proposed,  line  of 
djun  being  smooth  finished  to  the  height  of  proposed  dam,  the  face  of  remaiuder 
and  both  wings  being  finished  with  (}u;irry-face  mHSonry. 

I  append  the  following  dtaita  pertaining  to  the  abutment: 

<^  Cubic  yardB. 

Masonry  in  ab  ntmen  t 655 

Excavation  for  foundation 1,520 

Earth  hauled  and  spread  behind  abutment 1,100 

Approximate  cost  of  stone,  including  inspection $7, 229. 11 

Approximate  coet  of  laying  masonry,  including  excavation,  supplies,  fuel, 
sandy  broken  stone,  and  cement 2,965.18 

Total 10,194.29 

Approximate  cost  per  cubic  yard  for  laying  atone,  including  all  expenses 
as  per  above 4.53 

llEMOVAL  OF  SNAOS. 

In  aeeordance  with  the  project  the  snag  boat  Richard  Ford  was  employed  in  remov- 
ing a  larse  number  of  snags  between  Mount  Carmel  and  the  mouth  of  the  river. 

Many  oiangerous  snags  were  removed  between  QrayvUle  and  New  Harmony,  but 
by  far  the  largest  number  were  removed  at  Little  Chain  and  Black's  Cut-Off,  where 
the  number  of  snags  had  accumulated  to  such  an  extent  as  to  shut  off  the  channel 
at  low  water.  These  places  were  almost  entirely  cleaned  out.  During  some  two 
weeks  while  the  river  was  at  the  very  lowest  stage  the  crew  of  the  snag-boat  was 
employed  in  repairing  and  building  new  cribs  in  the  dike  at  Little  Chain  and  remov- 
ing many  cubic  yards  of  loose  rock  which  had  rolled  into  the  chute. 

The  snag-boat  returned  into  winter  quarters  on  December  Ist,  remaining  at  Mount 
Carmel  until  June  25th,  when  she  was  sent  to  Yincennee  to  remove  snags  on  the 
Wabash  River  above  Vincennes. 

The  work  done  by  the  snag-boat  was  as  follows : 

Number  of  snags  removed  and  destroyed 429 

Weight  of  snags  removed  and  destroj^ed tons..  1,786 

Hnmber  of  days  repairing  cribs  at  Little  Chain... 10 

CONDITION  OF  THK  RXYXB. 

The  removal  of  snags  during  last  season  has  undoubtedly  been  of  great  benefit  to 
the  navigation,  but  nevertheless,  the  river,  at  very  low  water,  is  not  practicable  for 
boats  drawing  over  15  to  18  inches  of  water,  except  in  a  few  places  where  deep  pools 
obtain  between  shoals. 

BNa  92 128 
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The  wont  impediment  to  navigation  outside  of  the  Qrand  Rapids  at  Mount 'Car- 
mel  is  at  New  Harmony,  where  a  cut-off,  at  one  time  shut  off  by  a  dam,  drains  over 
half  of  the  water  of  the  main  river,  which  could  formerly  be  navigated  at  low  water 
by  boats  drawing  24  to  30  inches  of  water,  is  now  impassable  at  a  corresponding 
stage  by  boats  drawing  12  inches. 

'nie  portion  of  river  thus  deprived  of  navigation  is  12  miles  in  length. 

As  the  island  which  is  now  between  the  cut-off  and  the  main  river  is  overflowed  at 
high  water  and  is  composed  of  a  sandv  soil  of  veiy  loose  nature,  it  does  not  seem 
possible  to  devise  any  sort  of  closing  for  the  cut-off  which  would  last  more  than  one 
season,  and  this  in  the  present  enlarged  size  of  the  cut-off  would  be  very  expensive. 

At  Grayville  Bend  Cut-Off. — Where  an  examination  was  made  a  few  days  ago,  the 
levee  buut  by  the  United  States  is  still  in  good  order,  while  the  spur  dikes  have  ac- 
complished what  was  expected  of  them.  At  this  jplaee  the  banks  are  very  friable 
audit  is  probable  that  some  additional  work  of  protection  will  be  necessary  before 
long. 

At  Orand  JBaptd«.— Near  Mount  Carmel^  HI.,  where  the  greatest  obstruction  exists, 
no  benefit  can  of  course  be  expected  until  the  improvement^  consisting  of  lock  and 
dam,  is  completed. 

Taken  all  in  all,  at  very  low  water,  navigation  is  suspended,  not  that  the  improve- 
ments built  by  the  United  States  are  necessarily  inefficient,  but  that  the  amount  of 
water  in  the  river  seems  either  to  diminish  or  the  reefs  seem  to  build  up  during  the 
periods  of  low  water,  which  grow  longer  as  the  drainage  of  the  river  basin  becomes 
more  perfect. 

PROJECT. 

During  the  present  fiscal  vear  it  is  contemplated  to  complete  the  hull  of  new  snag- 
boat  and  resume  removal  of  snags.  Should  anv  new  appropriation  for  the  lock  and 
dam  become  available  during  the  present  fiscal  year,  it  would  be  proposed  to  enter 
into  contract  for  the  timber  for  dam  to  be  delivered  during  next  winter  and  spring; 
in  the  meantime  we  could  quarry  during  the  present  summer  some  11,000  cubic  yards 
of  rubble  stone  which  will  be  needed  for  the  dam.  This  stone  could  be  piled  on  the 
river  bank  and  transported  during  the  high  water  of  1896,  and  thus  having  timber 
and  stone  on  hand  no  delay  would  be  experienced  in  the  construction  of  dam. 

The  lock  and  abutment  already  built  are  useless  until  after  completion  of  the  dam. 

I  forward  herewith  the  commercial  statistics  of  the  river  below  Yincennes,  also 
comparative  statistics  of  the  whole  river,  for  the  past  six  years.  It  wiU  be  seen  that 
considerable  increase  in  the  tonnage  has  taken  place  while  the  increase  in  value  of 
freight  has  nearly  doubled ;  this  difference  being  due  to  greater  proportion  of  grain  to 
total  tonnage. 

The  increase  of  commerce  is  principally  due  to  the  high  water  prevailing  during 
the  last  three  months. 

Very  respectftilly  submitted. 
Your  obedient  servant, 

O.  L.  Petttdidibr, 
AsdUiant  Engineer, 

Lieut.  Col.  0.  J.  Lydeckbr, 

Corp$  of  Engineer$,  U.  8,  A. 


OOMMKBCIAL  STATISTICS. 


LUi  of  $teamboaU  and  bargee  pljfing  on  Wabash  Bieer.  bel&w  Vlneennee,  duHng  thefieeal 

gear  ending  June  SO,  139$. 


Name. 

Kind. 

Tonnage 
ofboal 

Tonnage 
of  barge. 

Total 
tonnage. 

Wheie  plying. 

Bmm*  Cooper  KBd  6  bM-ges. .. . 

lEn  <Mkm A  KwtA  R  ItarirMl . 

Towboat 

780 
750 

do 

K  8  Regim     

Stem  wheel... 

J.  P.' Droalliard 

....do 

.Tolm  CViwler   ..........•■••>.• 

do 

Oooaaionaltripa. 

Rmmft  ICrans  and  4 bwffet  <■  ^rr 

'RnAMlfllA  nn<1  B  benmn          .    . 

....do 

147 

886 

682 

Alex  Perry .T...  

do 

D.  A.  Neebit  and  «  bargee 

Cnmberlaiid  and  1  barge 

Irene  aad  2  bargea 

Towboat 

I.«0 

00 
76 
00 

1,460 
480 

120 

120 

UO 

Stem  wheel.. . 
Side  wheel.... 
Stem  wheel... 
do 

400 
00 

eo 

GrajrlDe  to  Monnt 
Cvmel. 

Peaaklahaw  and  1  barge 

Diana  and  S  bargee...... 

White  KtTer. 
Monnt  CaroMl  to  Tin. 

oennee. 
Whlttf)  RiTnraail  Twn 

Haata. 
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StaUmatUof  oommerce^  Wabash  River,  below  Vtncenne9,for  fiscal  year  ending  June  SO,  189B. 


Articles. 

Tons. 

ApproximAte 
value 

Orain ,     

85,635 
25,250 

$650,247.60 
153,200.00 

Total 

00,885 

$812, 447. 50 

Comparative  statement  of  commerce,  Wabash  River,  above  and  below  Vincennes, 


' 

Years. 

Tons. 

Approximate 
value. 

1887 

122,729 
58,014 
106, 513 
100.443 
103,415 
122,535 

$1,817,947.00 

635,006.00 

1,573,698.00 

641, 107. 00 

1.162,209.00 

2,037,242.40 

1888 

1889 

1890 

1891 

18V2 r  .        . 

IMPROVEMENTS  ABOVE  VINCENNES. 

It  was  the  intention  at  the  beginning  of  the  year  to  clear  a  number 
of  snags  from  this  section  of  the  river,  bat  it  was  found  impracticable 
to  make  any  suitable  arrangements  for  doing  the  work.  The  snagging 
outfit  owned  by  the  Government  was  totally  unserviceable,  and  no 
prox^er  plant  for  doing  the  work  could  be  obtained  from  private  parties 
on  satisfactory  terms;  as  a  result  no  work  was  done. 

Towards  the  close  of  the  year  the  snag  boat  Richard  Fordj  which 
was  at  work  on  the  lower  river  during  the  last  season  of  operations, 
was  sent  up  to  Vincennes,  and  wiU  be  kept  at  work  above  that  point 
during  the  ensuing  season.  In  the  meantime  a  new  huU  for  the  steamer 
08960  is  in  process  of  construction  and  will  be  fitted  for  snagging 
purposes :  when  completed  it  will  be  an  easy  matter,  with  the  two  boats, 
to  keep  the  entire  river  clear  of  snags  with  annual  appropriations  of 
about  $5,000  for  the  operation  of  each  boat. 

Besides  the  removal  of  snags  an  additional  expenditure  of  about 
(20,000  would  be  of  great  benefit  to  navigation  on  this  section;  it  is 
needed  for  oi)ening  channels  through  the  worst  shoals,  the  construction 
of  dams  for  a  proper  concentration  of  flow,  and  for  shore  protection  in 
a  few  localities. 

The  commerce  on  this  section  for  the  past  fiscal  year  is  reported  at 
61,6§0  tons  of  freight,  valued  at  about  $1,250,000. 

I  transmit  herewith  report  of  O.  L.  Petitdidier,  assistant  engineer, 
with  commercial  statistics  gathered  by  him. 

B^erring  to  the  opinion  expressed  in  the  first  part  of  this  report,  I 
would  invite  consideration  to  the  propriety  of  making  a  single  appro- 
priation of  $60,000  for  "  improving  the  Wabash  River,  Indiana  and 
Illinois''  for  the  year  ending  June  30, 1894,  in  lieu  of  separate  appro- 
priations of  $40,000  and  $20,000  for  improvements  below  Vincennes  and 
above  Vincennes,  resi)ectively. 

Money  statement 

July  1.  1891,  balAnce  onezpended $5,742.26 

Jtuie 30, 1892,  amount  expended  during  fiscal  year 974.28 

July  1, 1892,  balance  unexpended 4,767.98 

July  1, 1892,  ontatandlng  liabilities 440.00 

July  1, 1892,  balance  available 4.327.98 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 PJQ'^l^l^A  by  S^.      9, 327. 98 
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{Amoniit  f estimated)  required  for  completion  of  existing  project $15, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  endmff  June  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

REPORT  OF  MR.  O.  L.  PBTITDIDIKR,  ASSISTANT  ENGINEER. 

Mount  Car:iel,  III.,  June  SO,  189S, 

Colonel  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  the  Wabash  River  above  Vlncennes  during  the  fiscal  year  ending  June  30,  1892 : 

The  plan  of  operations  contemplated  at  beginning  of  fiscal  vear  consisted  of  the 
removal  of  numerous  snags  which  were  obstructing  the  channel  between  Vincennes 
and  Terre  Haute,  a  distance  of  90  miles. 

As  the  steamer  OsaeOf  which  had  been  used  formerly  in  towing  the  snag  boat,  had 
become  entirely  unserviceable,  an  eftbrt  was  made  to  secure  the  services  of  a  tow- 
boat  to  take  its  place,  but  owing  to  unacceptable  restrictions  put  on  by  the  owner 
of  tow  boat  the  oifer  could  not  be  accepted. 

It  was  determined  to  build  a  new  hull  and  fit  it  up  with  machinery  of  the  Oaneo 
and  the  snag  scow,  thus  giving  us  a  more  manageable  single  snag  boat  and  avoiding 
the  necessity  of  employing  a  double  crew  as  formerly. 

In  continuation  of  this  plan  the  necessary  timber  was  ordered  early  in  the  spring 
of  1892,  and  work  was  begun  as  soon  as  stage  of  water  was  such  as  to  uncover  the 
low  bank  which  was  to  be  used  as  a  shipyard. 

The  long-continued  hifh  wat«r  of  the  spring  of  1892,  lasting  nearly  three  months, 
having  delayed  the  building  of  new  hull  until  it  was  found  that  the  new  boat  woula 
be  prevented  from  passing  over  the  Grand  Rapids  near  Mount  Carmel  before  low 
water  set  in,  the  snag  boat  Richard  Ford  was  sent  up  to  Vincennes,  and  is  at  this 
date  in  readiness  for  the  work  of  removing  snags  between  Vincennes  and  Terre 
Haute. 

Condition  of  river. — ^The  condition  of  the  river  remains  unchanged  since  last  year's 
report,  the  snags  still  forming  at  low  water  a  very  great  obstruction  to  navigation. 

The  commerce  is  still  consiaerable,  and,  as  will  be  seen  by  the  commercial  statistics 
here  appended,  shows  a  very  decided  increase  over  the  previous  year.  This  is  mainly 
due  to  the  long-continued  high  water  of  this  spring,  which  has  been  very  favorable 
to  navigation. 

Project. — During  the  present  fiscal  year  it  is  intended  to  resume  snagging  opera- 
tions and  push  work  vigorously  until  funds  on  hand  are  exhausted. 

I  forward  herewith  tabular  statements  showing  amount  of  freight  carried  on  this 
part  of  the  river  during  the  past  fiscal  year. 

Very  respectfully  submitted. 
Your  obedient  servant, 

O.  L.  Petitdidisr, 
A$9i9iani  Engineer, 

Lieut.  Col.  G.  J.  Lydeckrr, 

CorpB  of  Engineers,  V,  S.  A, 


commercial  statistics. 
Statement  of  commerce,  Wabash  River  above  Vincennes,  for  fiscal  year  ending  June  30, 1899, 


Articles. 


(irain 

Lumber 

Stave  bolts.. 

Salt , 

Wowl 

Bhiiigles 

Merchandise 
Stock 

Total. 


TODB. 


Approxi- 
mate value. 


I 


55.204 
875 
000 
373 
020 
000 
2.850 


01,000 


$1, 020,794.49 

14,250.00 

1.440.00 

2,734.00 

521.00 

202.00 

147,500.00 

13,690.09 


1,207.391.40 


Passengers,  17,404. 
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U$t  ofBteamhoaU  and  Jnurge$ plying  on  Wabath  Bicer  aibave  Vinc«nne$  during  theJUoal  ywr 

ending  June  SO,  189S, 


Kind. 


Tonnage 
of  boats. 


Tonnage 
ofbargw. 


Total 
tonnage. 


Where  plying. 


Sosedale  and  8  bareges. ... 
Janie  Say  aaid  2  barges  .. 
PMBUabaw  and  1  baige  . 

Gumberiand  and  1  baige  . 
Diana  and  2  bargea 


Stem  wheel  . 

...do 

...do 


.do. 
.do. 

..do. 


147 

100 

53 

400 
60 


220 
76 

80 
60 


532 
320 
129 

480 
110 


Texre  Hante  and  Ohio 

Biver. 
Terre  Hante  andVin- 


Terre  Hante,  Yin- 

cennea,   and  White 

Jliver. 
GrayviUe   and    Terre 

BTante. 
Terre  Hante,  Yin- 

cennea,   and  Wliite 

Rirer. 
AboTe  Terre  Hante. 


E  E5. 
IMPROVEMENT  OP  WHITE  RIVER,  INDIANA. 

The  object  heretofore  in  view  on  this  riYer  has  been  to  create  chan- 
nels through  rocky  chains  and  sandy  shoals  such  as  to  rcDder  the 
stream  navigable  for  light-draft  boats  at  low  water,  but  with  appropri- 
ations limited  as  they  haYC  been  it  is  not  practicable  to  do  much  more 
than  keep  existing  channels  clear  of  snags. 

During  the  past  year  operations  were  confined  to  improving  the 
channel  through  Kellys  Bipple,  near  the  mouth  of  the  rlYcr;  to  this 
end  a  guiding  dike  350  feet  long  was  constructed  to  connect  the  south 
dike  of  channel  with  the  adjoiuing  riYcr  bank  and  facilitate  entrance 
to  the  channel  formerly  excaYated  through  the  reef.  Owing  to  the 
extreme  low  water  that  prevailed  throughout  the  working  season  it 
was  not  i>ossible  to  employ  the  snag  boat,  as  had  been  proposed. 

It  is  proposed  during  the  coming  season  to  remove  the  worst  snags 
which  now  interfere  with  naYigation  at  ordinary  stages.  A  low-water 
navigation  under  present  conditions  is  not  practicable,  nor  can  it  be 
made  so  without  a  large  expenditure.  Under  the  circumstances  about 
all  that  can  be  done  for  the  benefit  of  navigation  on  this  stream  is  to 
keep  existing  channels  reasonably  free  firom  obstructions,  ^o  estimate 
for  a  radical  improYcment  of  this  riYer  has  been  prepared  nor  aoy 
survey  made  on  which  one  might  be  predicated.  An  estimate  of  $5,000 
for  the  year  ending  June  30, 1894,  is  submitted,  which  would  be  ap- 
plied miunly  to  the  removal  of  snags. 

The  report  of  O.  L.  Petitdidier,  assistant  engineer,  herewith  trans- 
mitted, shows  a  commerce  during  the  last  year  of  23,130  tons,  valaed 
at  9174,000. 

Money  statement. 

July  ly  1891,  balance  unexpended $5,175.32 

June  90, 1892,  amount  expended  during  fiscal  year 2,220.53 

July  1, 1892,  balance  unexpended 2,954.79 

July  1, 1892,  outstanding  liabilities 4.75 

July  1, 1892,  balance  available 2,950.04 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 950.04 

[Amount  Testimated)  required  for  completion  of  existing  project 7, 500. 00 

^  Amounttnatcanbeprofitablyexpendedinfiscalyearending  Jime30, 1894      5, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acta  of  1806  and  1867. 
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BBPOBT  OF  MR.  O.  L.  PBITTDmiBB,  ASSISTANT  KNGINEXB. 

Moumr  Carmel,  III.,  June  30,  IS^, 

Colonsl:  I  have  the  honor  to  present  the  following  Teport  of  work  done  on  the 
White  River,  Indiana,  daring  the  fiscal  year  ending  Jnne  SO,  1892: 

The  work  intended  to  be  done  at  the  beginning  of  the  fiscal  year  consisted  of  the 
completion  of  improYement  at  Kellys  Ripple  and  removal  of  snags  firom  the  channel. 

Owing  to  the  very  low  sta^  of  water  prevailing  on  the  Wabash  River  dniing  the 
whole  snmmer,  it  was  fonnd  impracticable  to  take  the  snag  boat  Biohard  Ford,  with 
which  it  had  been  intended  to  remove  snags,  up  to  White  River,  so  that  the  work 
done  was  confine^  to  completing  the  improvement  at  Kellys  Ripple. 

The  work  done  at  this  place  nas  consisted  of  the  construction  of  a  goiding  dike 
360  feet  long,  10  feet  wide,  and  6  feet  high,  from  the  head  of  the  south  dike  to  the 
left  bank  of  river :  the  widening  of  entrance  of  chnte  for  a  distance  of  150  feet,  and 
rebuilding  for  a  distance  of  240  fiset,  of  the  north  dike,  which  had  suffered  badly 
since  its  construction. 

I  append  the  following  data  in  regard  to  the  work  done : 

Linear  feet  of  logs  used " 11,570. 

Linear  feet  of  dnftbolts  used 1,871 

Cubic  yards  of  stone  filling  used 990 

Approximate  cost  of  work |2,163.06 

Work  was  begun  on  July  16  and  continued  until  its  completion,  October  22, 1891. 

The  improvement,  as  completed,  is  now  of  sreat  assistance  to  navigation. 

Condition  of  river, — ^With  the  exception  of  Kellys  Ripple,  where  the  improve- 
ment has  been  completed,  the  condition  of  the  river  is  no  better  than  reported  last 
year;  numerous  snags  render  navigation  difficult  and  dangerous,  while  in  places 
the  caving  and  cutting  of  banks  brings  in  fresh  obstructions;  such  a  place  is  Thorns 
Eddy,  three-fourths  of  a  mile  above  Deckers,  where  a  row  of  piling  which  had  been 
driven  to  protect  the  bank  is  now  by  reason  of  successive  erosion  behind  it,  in  the  mid- 
dle of  the  channel,  and  the  obstruction  most  complained  of  by  steamboat  men. 

The  bridge  at  Rodgers  is  still  unprovided  with  a  draw,  but  no  complaint  has 
been  heard  in  reg^ard  to  it,  there  being  no  navigation  in  this  portion  of  the  river. 

Project, — It  is  intended  during  the  present  year  to  resume  the  removal  of  snags 
and  obstructions  as  soon  as  practicable,  and  until  the  present  funds  on  hand  are 
exhausted. 

Should  any  additional  funds  became  available  durins  the  present  fiscal  year,  the 
work  of  snagging  could  be  continued  through  the  whole  season. 

I  append  commercial  statistics  for  the  present  fiscal  year,  also  comparative  statis- 
tics for  the  five  years  previous.  It  will  be  seen  that  there  nas  been  quite  an  increase 
in  the  commerce  of  the  river;  this  has  been  mainly  due  to  the  favorable  stage  of  the 
river  during  the  last  three  months. 

Very  respectfully  submitted. 
Tour  obedient  servant, 

O.  L.  Petitdidieb, 

JLuietant  Engineer. 

Lt.  Col.  G.  J.  Ltdecker, 

Corpe  of  £ngineer§,  U.  S.  A, 


OOmOEBCIAL  STATISTtOS. 

Statement  of  eommerce,  White  Biver,  Indiana,  fieoal  year  ending  Jnne  SO,  JS9$* 


Articles. 

Tons. 

▲pptoxhniito 
▼alnew 

GrAin 

4.030 
IB,  600 

100,000 
84,000 

T/0£*  And  inrobw,  boftted  sad  rafted 

Total 

28,180 

174, OOP 
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Comparative  $tatememt  of  oommeroe,  White  Biver,  Indiana, 


Yean. 

Tona. 

ApproxiniAto 
value. 

1887 

12»e60 
6.400 
27,000 
29,400 
15,632 
28.130 

«181{000 
71.145 
137,950 

1989                                                                                             

1889 

18B0 

266,330 
93,150 
174,000 

1891 

1892 

JAMi  of  eteambaatB  plying  on  White  Biver,  Indiana,  during  ihe  fiscal  gear  ending  June 

SO,  1892. 


Name. 

Kind. 

Total 
oapaolty. 

Where  plying. 

Blana  and  2  bargee 

Stern  wheel... 
Side  wheel.... 
Stem  wheel... 
Towboat 

Tont, 

no 

120 
129 
150 

IriQA^  and  2  harviM ■ 

Mnpnt  Cwmel  to  Hasleton. 

^P^M^T^Vi^haw  a&H  1  barge  ..,,,,.,..^.,-. 

Occasional  trips. 
Do. 

'Rwivn*  r*<M^DAr  and  barves 
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IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIV]eRS,WEST 
VIRGINIA,  AND  OP  NEW  RIVER,  VffiGINIA  AND  WEST  VIRGINIA. 


BBPORTOF  COL.  WM,  P.  CBAIGHILL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Great  Kanawha  River,  West  Virginia. 

2.  Operating  and  care  of  locks  and  dams 

on  Great  Kanawha  River,  West  Vir- 


3.  Elk  River,  West  Virginia. 

4.  Ganley  River,  West  Virginia. 

5.  New  River,  Virginia  and  West  Vir- 

ginia. 


(For  letter  of  transmittal  see  Appendix  I.) 


F  F  I. 
IMPROVEMENT  OF  GREAT  KANAWHA  RIVER.  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  round  throughout  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.  The  locks  are  about  300  by  50  feet, 
above  Gharleston,  and  about  340  by  55  feet  below.  The  following  ta- 
ble shows  the  present  condition: 


Na 


DistMiee  in  mfles  from  Chivlee- 


Styleofdiun. 


Com- 
pleted 
itt— 


BemarlEa. 


26  mfles  abore . 
21  miles  aboTe . 
Idmfleeabore. 

9  miles  above . 

A  mllee  below . 


7  ■  Umilea below.. 

8  ;  ni  mflee  below . 

9  \  »milee below.. 


I 


Fixed.... 
...do.... 
Movable . 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 


1887. 
1882. 
1880. 
1880. 
1886. 


In  operation. 

Do. 

Do. 

Do. 

Do. 
Lock  tlnished  and  dam  under  contract. 

Do. 
Site  purchased  September,  1890. 


Two  more  sites  will  require  to  be  occupied  below  Ko.  9.  Some  dredg- 
ing is  also  necessary  in  some  of  the  pools,  n^  well  as  the  occasional 
lemoviJ  of  snags  and  rocks.  ^  I 
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Locks  7  and  8  were  completed  in  1892,  as  well  as  parts  of  the  founda- 
tions of  dams  7  and  8.  When  these  two  locks  and  dams  are  added  to 
the  finished  works  there  will  be  a  very  great  gain  in  the  availability  for 
navigation  at  all  seasons  on  the  river. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  his 
nsual  efficient  manner.  His  report,  which  is  appended,  treats  in  detail 
of  the  operations  of  the  year. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it, 
notably  the  shipment  of  coal,  has  greatly  increased. 

The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  it  is  used  by  night  as  weU  as  by  day, 
being  found  indispensable  for  the  proper  oversight  and  direction  of  the 
operations,  as  well  of  construction  and  of  maintenance. 

A  gauge-reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  iN'ew  to  form  the  Kanawha  River;  and  another  at 
Hinton,  where  the  Greenbrier  empties  into  the  New  Eiver.  The  com- 
pensation of  these  men  is  less  than  $10  a  month  each.  They  send  to 
the  central  office  daily  reports,  by  postal  cards,  of  the  stage  of  the  river 
at  their  Aspective  stations  and  by  telegraph  when  there  is  a  rapid  rise. 
These  reports  are  necessary  as  warnings  to  the  central  office  in  Charles- 
ton, in  order  that  such  maneuvers  of  dams,  etc.,  may  be  had  in  time  as 
the  height  and  duration  of  the  freshets  may  require- 

For  perfect  security  a  similar  station  should  be  occupied  at  some 
I)oint  on  the  Upper  Gauley,  and  perhaps  also  on  the  Elk. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving Great  E^anawha  Eiver,  West  Virginia: 


March  3, 1873 $25,000.00 

Juiie23,  1874 25,000.00 

March  3, 1875 300,000.00 

Angust  14, 1876 270,000.00 

June  18,  1878 222,000.00 

March3,1879 150,000.00 

June  14,  1880 200,000.00 

March3, 1881 200,000.00 


August  2, 1882 $200,000.00 

July  5,  1884 200,000.00 

August  5, 1886 187.500.00 

August  11, 1888 350,000.00 

September  19,  1890 300, 000. 00 

Total 2,629,500.00 


United  States  Enginebr  Ofvicb, 

Baltimore,  Md.,  January  8, 1899. 

General  :  The  estimate  for  the  project  for  the  improvement  of  the  Great  Kanawha 
by  the  method  of  locks  and  movable  dams  was  prepared  in  1875,  seventeen  years  ago. 

Several  oircnmstauces  seem  to  make  the  present  a  suitable  time  for  its  nnal  revi- 
sion. A  revised  estimate  is  therefore  submitted  below.  One  reason  why  this  baa 
not  been  done  sooner  was  the  hope  that  in  the  project  for  the  Ohio  it  might  be  known 
whether  it  was  likely  a  dam  would  be  built  below  the  mouth  of  the  Kanawha  near 
enough  to  raise  the  water  to  such  a  distance  as  to  influence  the  location  of  the  dams 
in  the  Kanawha  near  its  mouth  and  thus  perhaps  save  the  expense  of  one  site  in  the 
Kanawha. 

In  a  letter  of  September  26,  1891,  from  Col.  MerriU  he  savs:  ''I  would  therefore 
advise  you  to  make  your  location  on  the  Great  Kanawha  River  without  regard  to 
what  may  be  done  on  the  Ohio.'' 

The  original  estimate  amounted  to  $4,000,000.  The  appropriations  since  have 
amounted  to  $2,579,500. 

This  would  leave  a  sum  of  $1,500,000  to  be  stiU  provided  if  the  original  estimate 
were  adhered  to,  but  reasons  have  arisen  for  changing  it.  In  four  or  five  years  it 
became  apparent  that  the  upper  dam  of  the  series  estimated  for  would  not  be  neces- 
sary, as  the  commerce  above  the  pool  of  No.  2  would  not  Justify  so  large  an  expendi- 
ture as  the  oocu]>ation  of  Site  1  would  have  required. 

When  the  original  estimate  was  made  it  was  necessarily  founded  on  French  draw- 
ings and  experience,  as  a  movable  dam  of  the  Chanoine  type  had  not  been  built  in 
America.  The  knowledge  of  the  river  since  gained  by  our  own  experience  and  more 
detailed  surveys  than  the  hurried  ones  upon  which  the  first  estimates  were  based  has 
also  been  great.    We  have  thus  been  enabled  to  rearrange  the  locations  of  the  aitea 
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to  be  oceapied  and  to  omit  another  of  the  twelve  looks  and  dams  oriffinallj  pro- 
Tided  for.    For  these  considerations  the  estimate  was  reduced  by  $600,000  in  1878. 

The  amount  asked  for  in  the  last  Annnal  Report  for  completion  of  the  work  in 
the  ocenpation  of  ten  sites  was  $670,000.  The  following  revised  estimate  was  lately 
made  with  great  care  by  Mr.  A.  M.  Scott^  the  resident  engineer  at  Charleston : 

^'Colonbl:  In  compliance  with  yonr  instractions  I  have  the  honor  to  submit  be- 
low ap  estimate  for  completing  the  Great  Kanawha  slack-water  improvement  to  the 
month  of  the  river: 

For  Lock  and  Dam  No.  9,  complete,  not  including  inspection,  engineering, 
office  expenses,  etc $320,000 

For  Lock  and  Dam  No.  10,  complete,  not  including  inspection,  engineering, 
office  expenses,  etc 825,000 

For  Lock  and  Dam  No.  11,  complete,  including  purchase  of  site,  not  includ- 
ing inspection,  engineering,  office  en>enBes,  etc 485, 000 

Amount  required  to  complete  locks  ana  dams  Nos.  7  and  8,  in  addition  to 
money  now  available 15, 000 

For  additional  lock  houses  at  locks  Nos.  2,  3,  4,  5,  6,  7,  and  8,  sixteen 
houses  in  all 12,000 

Dredging  in  pools  at  heads  of  shoals  and  for  lock  approaches 90, 000 

1,187,000 
For  inspection,  engineering,  general  office  expenses,  and  incidentals,  10 
percent •.        118,700 

Total 1,305,700 

''The  cost  of  No.  11  over  9  or  10,  or  either  of  the  other  locks  and  dams  on  the  river, 
is  due  partly  to  the  greater  width  of  the  river  at  No.  11  (being  from  100  to  210  feet 
wider  than  at  the  other  sites),  but  more  to.  the  greater  depth  of  foundations.  The 
bed  rock  at  11  and  in  that  vicinity  is  about  18  feet  below  low-water  mark,  and  the 
foundations  will  average  &om  6  to  10  feet  deeper  below  sills  than  at  any  of  the 
other  sites,  increasing  materially  the  quantities  of  masonry,  concrete,  excavation, 
and  expenses  of  coflferdams. 

''The  estimate  submitted  is  regarded  as  a  'fhll  estimate,'  and  it  is  believed  the 
actual  cost  of  the  completed  works  will  be  made  to  fell  below  it.  It  was  thought 
advisable,  however,  to  make  the  estimate  large  enough  to  cover  considerable  uncer- 
tainty, unavoidably  connected  with  such  wonLS. 

"Col.  Wm.  p.  Craighiix, 

"  Corp$  of  .EngineerB," 

The  cost  of  what  has  been  done  is  considerably  greater  than  it  would  have  been 
if  the  work  had  not  been  protracted  through  so  many  years  instead  of  being  en- 
tirely finished  in  three,  as  it  mi^ht  have  beeri^had  money  been  available.  The  whole 
work  could  have  been  done  in  we  same  time  as  at  each  site,  and  three  years  is  a  full 
allowance  of  time  for  any  site. 

Moreover,  the  size  of  the  locks  has  been  increased  by  proper  authority  beyond 
what  was  originally  proposed. 

Work  is  nearly  completed  at  sites  7  and  8.  The  completion  of  No.  8  marks  an 
unusually  important  step  in  the  improvement  of  this  river,  which  has  been  a  suc- 
cess from  the  commercial  as  well  as  the  engineering  point  of  view. 

When  the  dam  of  No.  8  is  finished,  boats  can  at  all  times  come  as  low  as  its  pool 
for  a  harbor,  and  when  there  are  often  within  reach  of  the  back  water  of  the  Ohio 
in  its  £reshets  which  may  be  in  progress  when  the  Kanawha  is  not. 

Under  such  circumstances  the  co^,  etc.,  from  the  Kanawha  may  at  once  pass  over 
the  unimproved  lower  part  of  that  river  and  down  the  Ohio  to  a  market  at  Cincinnati 
and  the  other  great  cities  on  the  Ohio  and  MisslBsippi  rivers  and  their  dependencies 
by  water  and  rail. 

M<»eover,  should  the  backwater  from  the  Ohio  not  come  fuily  to  the  pool  of  Dam 
8,  it  is  thought  it  may  at  times  be  supplemented  by  using  the  water  of  pool  8  and 
others  above  it  to  flush  the  portion  of  the  Kanawha  below  8  sufficiently  to  enable 
boats  to  reach  the  Ohio  at  some  stages  when  such  movement  would  otherwise  be  im- 
possibly when  there  would  be  a  boating  stage  in  the  Ohio  and  not  in  the  Kanawha. 
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Two  tables  are  added  below  which  may  be  of  interest: 

TabUi  showing  the  location,  etc,,  of  loeke  and  dams  on  the  Great  Kanawha  Biver,  already 
completed,  now  building,  and  yet  to  be  built. 


Num- 
ber 
of  look 
and 
dam. 


Looation. 


Kind  of 
dam. 


Remarks. 


1  mile  below  Cannelton  and  84|  miles  from  month  of  river ....  Fixed . . . 

1  mile  below  Paint  Creek  and  791  miles  from  mouth  of  river do  . . . 

1^  miles  below  Coalburg  and  73  miles  from  mouth  of  river ....   Movable 

9  miles  above  Charleston  and  67^  miles  from  mouth  of  river do  . . . 

4^  miles  below  Charleston  and  54  miles  Arom  month  of  river do  . . . 

l|  miles  below  St.  Albans  and  44  miles  from  month  of  river do  . . . 

2|  miles  below  Baymond  City  and  35|  miles  from  mouth  of  river,  j — do  . . . 
6  milea  below  Wlnfleld  and  28  miles  firom  mouth  of  river do  ... 


f\  miles  below  Bufhlo  and  18|  miles  from  moath  of  river . 
oot  Three  Mile  Bar  and  1|  iniles  from  mouth  of  liver 


..do... 
.do... 


Finished  in  1887. 
Finished  in  1882. 
Finished  in  1880. 

Do. 
FinUhedinl686. 
Nearly  completed. 

Do. 
Not     bernn    yet. 
The  Bite  owned 
bvUnited  States. 
Not  begun  yet. 

Do. 


Number  of  lock 
and  dam. 


Width  of 

lock 
chamber. 


Length  of 

lock 
between 
quoins. 


Lift. 


St^le  of 
dam. 


Total 
length  of 


Approximate 

average 
height  of  dam 

from  bed 
rock  to  crest 

or  top 
of  wickets. 


Bottom 

width  of 

fixed  dams. 


No.  2. 
No.3. 


Ftet. 


Feet. 

308 
311f 


Feet. 


Fixed. 
...do. 


Feet. 
524 
504 


Feet. 


Feet. 


24 


33 
88 


Deecription  of  dams. — No.  2.  Timber-crib  dam  filled  with  stone.  Front  or  down- 
stream face,  verUcal  np  to  2'  9''  above  lower  pool^  then  stepped  in  two  steps;  bottom 
step,  5'  Z"  high  and  16  feet  long;  top  step,  I  feet  high  and  11  feet  lou^.  Baek  of 
dam,  vertical  to  within  3  feet  of  top,  then  sloped  3  feet  rertical  to  11  horizontal. 

No.  3.  Timber-cribbed,  filled  witn  loose  stone.  Front,  vertical  to  within  4  feet  of 
top,  then  sloped  4  feet  vertical  to  16  feet  horizontal.  Back,  vertical  to  within  6'  9** 
of  top,  then  sloped  6'  9^'  vertical  to  17  feet  horizontal. 


Width 

of  look 

chnmbers. 

Length 
of  lock 
between 
quoins. 

Lift. 

Style  of 
dam. 

Length  of  dam. 

Approri- 
mate  aver- 

ofdaromm 
bed  rock  to 
crest  of  top 
of  wicket: 

No.  of  lock  and  dam. 

Navi. 
gation 
pass. 

Weir. 

Total. 

4 

Ffet. 
50 
SO 
56 
65 
55 
65 
55 
65 

Feet. 
300 
800 
842^ 
342 
842 
342 
842; 
842 

Feet. 
7 

7 

Movable. 

....do 

....do 

....do 

....do 

....do 

.-..do 

Feet. 
248 
250 
248 
248 
248 
248 
248 
248 

Feet 
210 
265 
810 
316 
292 
♦800 
*290 
♦420 

Feet 
458 
515 
558 
564 
540 
•548 
•538 
•668 

JFM 

20 

5 

18 

6 

21 

7:..;....:......:...... 

26 

8 

17 

9(as  proposed) 

Si::??^^:::;:::: 

18 
18 
27 

•  Approximate. 

Dams  4, 5, 6, 7, 8, 9, 10, 11  are  of  the  Chanoine  wicket  type,  operated  bv  trestle-serv- 
ice bridges.  Sills  of  navigation  passes  from  12i  to  13  feet  and  sills  of  weirs  ftom  5 
to  9  feet  below  upper  pool  levels. 

If  Congress  wonld  be  willing  to  allow  contracts  to  be  at  once  made  for  the  com- 
pletion m  the  remaining  work  in  the  same  way  as  has  been  done  for  the  Patapsco 
and  several  other  localities  I  tiiink  decided  advantages  wonld  result. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craiohitjl, 
Colonel,  Corps  of  Engineered 
Brio.  Gen.  Thomas  L.  Casey, 


Chief  of  Engineers,  U.  S,  A, 
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Mimey  statement. 

July  1, 1891,  baUnoe  unexpended $414,SU.40 

Jnne30, 1892,  amount  expended  dniing  fiscal  year / 206^631.38 

July  1,1892, 1>alance  unexpended 207,900.02 

Jalyl,1892,ontetandingliabUitie8 $4,000.00 

July  1, 1992,  amount  covered  by  uncompleted  contract 181, 469. 21 

185,469.21 

July  1, 1892,  balance  ayailable 22,430.81 

Amount  appropriated  by  act  approved  July  13, 1892 225,000.00 

Amount  available  for  fiBcal  year  ending  June  30, 1893 ; 247, 430. 81 

Amount  (estimated)  required  for  completion  of  existing  projects 1^080, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867 


Jl$iraei  of  propoidls  for  iron  work  for  the  movable  parte  of  Dame  Noe,  7  and  8,  and  eome 
eztra  ironefor  Dame  Noe.  4^  6,  and  6,  of  the  Great  Kenawha  Biver  imji^ovement,  opened 
alike  U.  8.  Engineer  office,  Charleeton-Kanawha,  W.  Va.,  at  3 p. m.  May  tS,  189S. 


No.  1.  Fred  J. 
Myers  Mfg.  Co., 
CoTington,  Ky. 

No.  2.  Snoad  ft 
Co.  Inm  Works, 
LoaitTlUe,  Ky. 

No.8.  NowJer. 
sey  Steel  and 
Iron  Co.,  Tren- 
ton, ±  J. 

No.  4.  H.  T.  Mor- 
rison &  Co.,  Pet- 
ersburg, Va. 

Bid. 

Amount. 

Bid. 

Amount 

Bid. 

Amount. 

Bid. 

Amount 

Wroa^t  iron, 
....  .pomiQS . . 

CMtlnm..do.. 

Manenveriiig 
iviaehM 

495,000 
38,600 

2 

0.^ 
178.55 

$27,225u00 
1,443.75 

357.10 

$0.09A 
0.03A 

3«7.00 

$45,045.00 
1,309.00 

734.00 

0.05J 
272.00 

$38,115.00 
2,218.75 

554.00 

225.00 

$29,799.00 
1,412.95 

450.00 

Total 

29.025.85 

47.088.00' 

40,882.75 

81,661.95 

Contract  with  the  Fred  J.  Myers  Manufacturing  Co. 


BXFOItT  OF  MB.  ADDISON  M.  SCOTT,  RESIDENT  ENOINBEB. 

United  States  Engineer  Office, 
Charleeion-Kanatoha,  W,  Va.,  July  S,  189B. 
CoijONKl:  I  have  the  honor  to  submit  the  following  report  on  the  Great  Kanawha 
River  improvement  for  the  year  ending  June  30, 1892. 

The  prmcipal  work  during  the  year  nas  been  on  construction  of  Locks  and  Dams 
Noe.  7  and  8,  and  in  maintaining  and  operating  the  five  completed  locks  and  dams. 
The  principal  works  under  construction  will  be  given  first. 

LOCK  AND  DAM  NO.  7— CONSTRUCTION  OF. 

(Movable  dam,  44  miles  from  mouth  of  river  and  14  miles  below  Charleston.) 

THE  LOCK. 

The  contract,  which  embraced  the  lock  complete  except  the  lock-gates,  was  fin- 
ished in  February,  1892.  The  last  piece  of  coping,  completing  the  mortared  masonry, 
was  set  December  1,  1891.    A  general  description  of  the  lock,  including  the  coffer- 

*  $56.38  added.  That  amount  was  held  in  cash,  it  liaving  been  unclaimed  by  em- 
ployte  who  had  siffued  pay  rolls.  It  was  deposited  as  a ''repayment'^  to  the  ap- 
propriation May  iS,  1892  in  accordance  with  an  opinion  of  the  Second  Comptroller  of 
Treasury. 
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dam  and  foundatious,  is  given  on  page  1948  of  the  Report  of  the  Chief  of  Engineers 
for  1889  (in  this,  owing  to  a  misprint,  the  length  of  the  lock  is  given  as  141  feet  in- 
stead of  411,  the  correct  length),  and  is  supplemented  on  page  ^40  of  the  Report  for 
1890. 

Reference  may  also  be  made  here  to  the  full  detailed  drawings  (in  14  sheets)  with 
description  of  this  lock  and  dam,*  finished  in  this  office  during  the  year  and  recently 
published — ^photolithographed — by  the  Chief  of  Engineers. 

The  contract  above  re&rred  to  covered,  as  stated,  the  lock  complete  except  the 
gates.  It  included  cofferdamming,  pumping  and  bailing,  and  the  furnishing  of  all 
work  and  all  materials  except  the  irons  bnUt  in  the  masonry ;  these  irons  being  fur- 
nished by  the  United  States  and  placed  by  the  contractors.  The  quantities  in  and 
the  prices  and  payments  on  this  contract  were  as  follows : 

Grubbing  and  clearing  site $2,000.00 

Criblogsin  cofferdam,  53, 908  linear  feet,  at  28  cents 15,092.84 

Sheathmg  in  cofferdam,  34,870  feet,  B.  M.,  at  $30 1,046.10 

Filling  in  Cbfferdam,  7, 361  cubic  yards^  at  60  cents 4, 416. 60 

Excavation,  common,  including  dredging,  22,387  cubic  yards,  at  55  cents.  12, 312  85 

Excavation,  hard  pan,  3,064  cubic  yards,  at  $1.25 3,830.00 

Excavation,  rook,  11  cubic  yards,  at  $4.80 52.80 

Embankment,  11,031  cubic  yards,  at  50  cents 5,515.50 

Puddling,  233  cubic  yards,  at  $1.50 349.50 

Concrete,  600  cubic  yards,  at  $5 3,000.00 

Concrete  below  Ref.  530,  2,713  cubic  yards,  at$6.25 16,956.25 

Backing  masonry,  5,224  cubic  yards,  at  $4.40 22, 985. 00 

Rock  face  masonry,  2,017  cubic  ^ards,  at  $8.60 17,346.20 

Pointed  face  masonry,  1,836  cubic  yards,  at  $9 16,524.00 

Cut  stone,  bush-hammered  comers,  etc.,  351  cubic  yards,  at  $12 4, 212. 00 

Sm,  2l9i  cubic  yards,  at  $18 3,946.50 

Quoins,  75A  cubic  yards,  at  $25 1,890.00 

Coping,  377i  cubic  yards,  at  $25 9,437.50 

Stone  filling  in  cribs  under  paving,  etc.,  3,165  cubic  yards,  at  $1.50 4, 747. 50 

Riprap,  hand-placed,  1,987  cubic  yards,  at  $3 5, 961. 00 

Paving,  1,171  cubic  yards,  at  $5 5,855.00 

Timber  in  permanent  construction.  60,150  feet,  B.  M.,  at  $40 2, 406. 00 

Bolt  holes  drilled  in  masonry,  1,493  linear  feet,  at  50  cents 746. 50 

Amount 160,630.24 

The  irons  built  in  or  attached  to  the  masonry,  embracing  gate  anchorage,  line 
fastenings,  pivot-plates,  ladders,  miter-sill  anchorage,  and  dowels  in  coping,  cost 
$1,092.75.  The  look  gates  (the  irons  and  timber  for  which  are  yet  to  be  procured  by 
contract  and  the  gates  built  and  hung  by  hired  labor)  are  estimated  to  cost  complete 
$7,800,  making  the  cost  of  the  lock  proper,  exclusive  of  inspection  and  engineering, 
$169,523. 

DAM  NO.  7. 

Ftntndatunu  and  nuMonry.— The  foundations  and  masonry  for  this  movable  dam  are 
described  generallv  on  pages  2417  and  2418  of  the  report  of  the  Chief  of  Engineers  for 
1891.  (Thev  are  also  fnlly  shown  and  described  in  the  recently  published  drawings 
of  Lock  and  Dam  No.  7  above  referred  to.) 

Operations  during  the  vear  on  the  contract  for  this  part  of  the  work  were  mainly 
directed  to  building  the  foundations  for  part  of  the  navigation  pass  and  in  quarrying 
and  cutting  stone. 

The  first  section  of  cofferdam,  which  embraced  150  fee^  of  the  navigation  pass 
next  to  the  lock,  was  so  far  completed  and  pumped  out  that  excavating  inside  the 
cofferdam  was  begun  August  7.  The  placing  or  the  wicket  and  trestle  anchorage 
began  September  8,  concreting  on  the  9th,  and  the  laying  of  masonry  on  the  14tn. 
The  first  timber  was  placed  October  2.  The  concreting  and  masonry  were  completed 
October  30.  The  placing  of  the  fixed  irons,  wicket,  and  trestle-boxes,  sill  plates, 
hnrters,  slides^  etc.,  was  mushed  November  13,  completing  the  foundations  inside 
this  section  of  the  cofferdam. 

A  bulkhead  coffer  was  built  across  the  outer  end  of  the  finished  foundations  to 
form  the  end  of  the  second  section  of  cofferdam.  After  the  completion  of  the  bulk- 
head about  120  feet  of  the  first  cofferdam  next  to  the  lock  was  removed  mainly  with 
the  dredife.    After  this,  work  in  the  river  "^as  suspended  for  winter. 

Operations  so  fur  this  season  have  been  much  delayed  by  high  water.  The  building 
of  tne  second  section  of  cofferdam,  which  is  to  inclose  the  remaining  100  fort  of  the 
aavigation  pass,  the  center  pier,  and  100  feet  of  the  weir,  was  begun  May  6.    This 


*  Description  and  Plate  i  (profile)  reprinted  herewith. 
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eofferdttm  is  now  nearly  completed.  Unless  ftirther  delayed  by  high  water  it  will 
be  ready  for  the  pumps  the  latter  part  of  next  week. 

The  ti^ird  and  linal  cofferdam  wul  inclose  the  remainder  of  the  weir  and  the  shore 
abatment.  It  is  expected  that  the  foundations  and  masonry  of  the  dam  will  be  com- 
pleted thia  season. 

MoiUriaU  prepartd* — ^The  contractors  have  kept  good  forces  in  the  quarries  and 
Btoneyards,  and  there  is  likely  to  be  no  delay  about  materials.  They  now  have  cut 
in  the  yard  1,147  cubic  yards  of  stone,  embracing  siUs,  coping,  cut  stone,  rock,  and 
pointed  fiice,  being  nearly  all  required  for  the  masoniy  inside  the  second  section  of 
cofferdam.  They  nave  about  1,250  cubic  yards  of  stone  broken  for  concrete  and 
eonaiderable  timber  on  hand. 

LOCK  AND  DAM  NO.  8 — CONSTRUCTION  OF. 

(MoYable  dam,  96  miles  from  the  mouth  of  the  river  and  22  below  Charleston.) 

THE  LOCK. 

The  lock,  with  the  exception  of  the  gates,  was  completed  in  February.  The  last 
piece  of  coping,  completing  the  mortar^  masonry,  was  set  December  19, 1891. 

Except  in  the  character  and  depth  of  foundations  Lock  8  is  substantially  like  No.  7. 
The  bed  rock  at  No.  8  site  is  found  throughout  only  about  5  feet  below  low- water 
mark  (about  10  feet  higher  with  reference  to  low  water  than  at  No.  7),  effecting  a 
material  saving  over  No.  7,  or  any  of  the  other  locks  and  dams  before  built,  in  the 
cost  of  foundations.    . 

The  walls  Jire  built  directly  on  the  rock.  The  top  of  the  rock  was  more  or  less 
ahaly  and  h»d  to  be  removed.  At  the  head  of  the  lock  the  foundations  are  about  3 
feet  below  level  of  top  of  miter  sills;  except  at  the  head,  the  bottom  or  '^  leveling- 
vp"  course  is  from  8  to  12  inches  deep,  this  being  the  depth  of  the  foundations  be- 
low level  of  top  of  sills.  A  somewhat  deeper  excavation  was  required  to  place  the 
siUs  and  pivot  stone.  Some  rock  excavation  was  also  necessary  in  the  chamber  and 
under  the  gates.  Concrete  was  put  in  between  the  miter  and  cross  sills  and  the 
former  ancnored  to  the  bed  rock  oy  wedge  bolts,  the  same  number  and  arrangement 
of  bolts  bemg  nsed,  except  that  the  bolts  were  shorter,  as  at  No.  7. 

The  contract  completed  in  February,  1892,  covered  the  lock  complete  except  the 
gates.  It  embraced  cofferdamning,  pumping,  and  bailing,  and  the  furnishing  of 
Jul  work  and  all  materials  except  the  irons  built  in  or  attached  to  the  masonry ;  these 
iroos  were  furnished  by  the  United  States  and  placed  by  the  contractor.  The  quan- 
tities in  and  the  prices  and  payments  on  the  contract  were  as  follows : 

Grubbing  and  clearing  site $100. 00 

Criblogsin  cofferdam,  40,667  linear  feet,  at  18  cents 7,320.06 

SheathSig in  cofferdam,  26,300 feet,  B.  M.,  at$30 789.00 

Filling  in  cofferdam,  6^06&«eubic  yards,  at  60  cents 3,651.00 

Bxcavation,  common,  including  dredging,  16,144  cubic  yards,  at  75  cents  12, 108. 00 

Excavation,  rock,  1,247  cubic  yards,  at  $S 6,235.00 

Embankment,  7,055  cubic  yards,  at  40  cents 2,822.00 

Paddling,  289  cubic  yards,  at  75  cents. 216.75 

Concrete,  80  cubic  yards,  at  $6 480.00 

Backing  masonry,  4,015  cubic  yards,  at  $6.75 27,101.25 

Bock  &ce  masonry,  1,133  cubic  yards,  at  $8 9,0&4.00 

Pointed  face  masonry,  1,882  cubic  yards,  at  $10 18,820.00 

Cut-stone,  bnsh-hammered  corners,  etc.,  354  cubic  yards,  at  $12.50 4, 425. 00 

Sills,  193  cubic  yards,  at  $i6 3,474.00 

Quoins,  77  cubic  yards,  at  $26 2,002.00 

Coping,  979^  cubic  yards,  at  $16.50 6,261.75 

Stone  filling  in  cribs  and  under  paving,  2,698  cubic  yards,  at  $2 5, 396. 00 

Kiprap,  hand-placed,  1,665  cubic  yards,  at  $2.50 4,162.50 

Pfcving,  716  cubic  yards,  at$5.50 3,938.00 

Timber  in  permanent  construction,  47,650  feet,  B.  M.,  at $38 1, 810. 70 

Bolt  holes  drilled  in  masonry,  1,070  linear  feet,  at  40  cents 428. 00 

Amount 120,605.01 

The  irons  built  in  or  attached  to  the  masonry,  embracing  gate  and  miter-sill  anchor- 
tee,  pivot  plates,  ladders,  line  fastenings  and  dowels,  cost  $1,055.32.  The  lock  gates, 
the  irons  and  timbers  for  which  are  yet  to  be  procured  by  contract  and  the  gates 
buUt  by  hired  labor,  are  estimated  to  cost  complete  $7,800,  making  the  cost  oi  the 
lock  proper,  exclusive  of  inspection  and  engineering,  $129,460. 
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DAM  IfO.  8. 

Work  on  the  oontraot  for  building  the  foandation»  and  maaonry  of  this  movable 
dam  (see  Report  of  Chief  of  Engineers  for  1891,  page  2419)  was  directed  mainly  to 
bnUding  the  foundations  for  part  of  navigation  pass,  building  the  shore  abutment, 
ana  quarrying  and  cutting  stone. 

First  cofferSam  for  pass, — ^The  first  section  of  cofferdam  for  the  navigation  pass, 
inclosing  150  feet  of  it  next  to  the  lock,  was  completed  so  that  the  pumps  were 
started  July  9,  1^1.  Excavation  inside  the  cofferdam  began  July  13.  The  blasting 
of  ditches  in  the  bed  rock  for  the  anchorage  disks  and  anchor  bolts  of  the  wioket 
sill  and  service  bridge  was  begun  July  20.  These  trenches  are  about  8  feet  deep.  The 
rook  was  generally  seamy  and  carried  a  good  deal  of  water,  imd  some  difficulty  was 
met  with  in  keeping  the  trenches  pumped  out.  The  placing  of  the  disks  and  anchor 
rods  in  the  trenches  and  concreting  around  them  was  begun  August  16,  but  owing 
mainly  to  the  small  force  employed  by  the  contractor  was  not  completed  until  the 
1st  of  October.  The  laying  of  masonry  in  the  pass  cofferdam  was  be^un  October 
8.  Operations  inside  the  coffer  were  stopped  November  13  by  a  rise  in  the  river,  and 
nothing  more  was  done  on  that  part  of  tne  work  last  year.  When  stopped  for  win- 
ter the  condition  of  the  work  on  this  first  section  was  about  as  follows:  The  anchor- 
age was  in  and  concreted  around;  the  upper  or  bridge  sill  was  set;  the  foundation 
course  under  the  outer  downstream  wall  was  about  two-thirds  set;  the  main  con- 
cretiuff  between  the  top  of  the  rock  and  bottom  of  timbers  was  nearly  finished ;  the 
bed  sticks  were  all  placed,  and  sixteen  of  the  main  longitudinal  timbers  were  in. 
The  work  inside  this  section  of  cofi'erdam  should  have  been  finished  last  season,  and 
would  have  been  without  difficulty  if  the  contractor  had  made  proper  effort  and 
kept  a  reasonable  force  employed.  He  was  carrying  on  the  lock  contract,  however, 
at  the  same  time,  and  seemed  unable,  or  rather  unwilling,  to  keep  men  and  plant  suf- 
ficient to  carry  on  both  works  properly. 

Shore  abutment. — The  shore  abutment  was  built  last  season.  Excavation  for  it  be- 
gan August  18,  1891,  and  the  last  piece  of  coping  was  set  September  25.  Some  difiS- 
culty  was  met  with  in  making  the  excavation  for  the  abutment.  It  is  located  well 
back  into  the  bank,  and  the  last  12  or  13  feet  in  depth  (except  about  3  feet  of  gravel 
on  top  of  the  rock)  was  fine  sand,  with  a  good  deal  of  water  running  in  It.  The  saud 
caved  badly,  and  it  was  found  aavisable  to  put  in  curbing",  and  two  rounds  of  timber 
and  sheet  piling  were  put  in  clear  around  the  pit  before  Sie  rock  was  reached.  The 
loose  stone  and  earth  filling  back  of  the  abutment — ^the  stone  being  against  the  back 
of  the  wall  and  leading  to  an  opening  in  the  lower  win^— and  the  puddle  about  the 
upper  wing  were  put  in,  and  the  banl  riprapped  immediately  back  of  the  abutment 
to  a  heiffht  32  feet  above  low  water.  The  bank  in  its  unfinished  condition  stood  the 
winter  floods  well  and  has  suffered  no  damage  of  any  importance.  The  grading  and 
riprapping  of  the  bank  on  this  side  will  be  completed  as  soon  as  the  retaining  crib 
below  the  abutment  is  placed. 

Work  this  season. — Operations  on  and  within  the  first  section  of  the  cofferdam  for 
the  pass  have  been  a  great  deal  hindered  so  far  this  seasoi^  by  high  water.  Repaira 
on  tne  cofferdam,  which  was  considerably  damaged  during  the  winter,  were  began 
May  4, 1892.  The  pumps  were  started  May  12  and  excavation  inside  bpgun  the  next 
day.  About  1,675  cubic  yards  of  material — sand,  gravel,  fine  coal,  etc. — was  found  on 
the  work  in  the  cofi'er  dam,  deposited  by  floods  during  the  winter  and  spring.  The 
cofferdam  was  flooded  May  20  by  a  rise  in  the  river  and  pumped  out  so  that  work 
inside  was  resumed  June  14,  and  has  been  in  progress  since  then.  Unless  interrupted 
fVgain  by  water  the  foundations  inside  this  first  section  of  coffer,  including  the  plac- 
ing of  the  fixed  irons,  wicket  and  trestle  boxes,  hurters,  slides,  sill  plates,  etc.,  will 
be  completed  about  July  15,  when  the  end  bulkhead  will  be  built  (as  described  under 
Dam  7),  the  cofferdam  removed,  and  the  building  of  the  second  section  begun. 

Materials  prepared. — ^The  contractor  has  nearly  all  of  the  dimension  stone,  coping, 
sills,  comers,  pier  recess  stone,  etc.,  required  for  the  work,  and  the  ^eater  part  of 
the  rock  and  pointed  face  cut  and  on  hand.  He  still  lacks  about  1,(XK)  cubic  vards 
of  rock  and  pointed  face,  but  the  quarries  are  turning  out  well  and  there  will  be  no 
delay  for  stone.  Considerable  trouble  has  been  and  is  yet  being  had  in  getting:; 
suitable  timber  for  the  wicket  sill,  box  seats,  etc.,  for  the  pass,  but  the  quantity  is 
small  and  there  is  likely  to  be  no  material  delay  on  account  of  it.  It  is  expected 
that  the  foundations  ana  masonry  of  Dam  No.  8  will  be  completed  during  the  present 
working  season. 

IRON  WORK  FOR  MOVABLE  PARTS  OF  DAMS. 

Drawings  for  the  movable  part«  of  Dams  7  and  8,  including  the  maneuvering 
winches  and  eighteen  extra  trestles  for  Dams  4,  5,  and  6,  were  prepared  during  the 
year.  Proposals  for  f\imishing  these  irons  were  opened  May  25,  1892,  and  the  con- 
tract let  to  the  lowest  bidder,  the  Fred  J.  Movers  Manufacturing  Company,  of  Cov- 
ington, Ky.,  by  agreement  with  you  dated  June  8,  1892,  approved  by  the  Chief  of 
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Engineen  June  17.  The  contract  covers  the  service  bridge  and  wicket  irons,  tres- 
tles, Aprons,  horses,  props,  small  wicket  irons,  and  wicket  boxes  for  the  navigation 
passes  and  weirs  for  the  two  dams  and  the  other  irons  mentioned  above,  embraolng 
•boat  495,000  pounds  of  wrought  iron  and  3S,500  pounds  of  cast  iron. 

The  oontractors  have  b^un  work,  but  are  meeting  with  delay  about  getting  the 
formed  irons,  channels,  I  bars,  etc.,  on  account  of  the  strike  now  prevailuig  in  some 
of  the  large  miUs.    It  is  hoped  the  dela^r  will  be  but  temporary-. 

The  iix^  irons  for  these  dams,  embracing  the  most  of  the  castings  and  anchorage, 
Ik  ere  procured  last  year.  (Report  of  Chief  of  Engineers  for  1891,  pages  2416  and 
2420.) 

OFXBATIKO  OOMPLBTED  WORKS. 

Lock  No.  t, — ^Fized  dam;  finished  in  1887.  (Located  86  miles  from  the  month  of 
the  liver  and  27  miles  above  Charleston.) 

The  lock  was  in  good  order  and  regular  operation  during  the  year.  Locking  was 
suspended  sixty-eight  hours  in  all  by  high  water.  The  commerce  through  tiie  lock 
was  as  follows: 

Coal bushels..  1,277,800 

Coke tons.^  16,020 

Miscellaneous  freight,  merchandise,  produce,  etc.,  by  steamboats. .  .do . . . .  5, 506 

Lumber  and  logs feet,B.M..  96,800 

Coal  and.  coke  barges ' number. .  296 

Steamboats do 1,674 

Other  craft do 164 

Rhinglos : do 25,000 

Brick do-..  10,500 

Passengers do....  5,988 

liOckages  made do 1,766 

Biprapping. — ^High  water  did  some  damage  to  the  banks  and  made  it  necessary  to 
do  considerable  additional  riprapping;  1,550  cubic  yards  of  stone  were  used  in 
strengthening  and  extending  the  rinrap  below  the  works ;  850  yards  of  this  were 
prepared  in  and  boated  from  the  old  quarry  near  the  site,  the  rest  being  either 
wheeled  or  hauled  in  low  stages  of  water  from  the  bar  below  the  dam.  The  work 
was  done  by  the  regular  lock  hands,  assisted  by  some  hired  labor  and  teams.  The 
riprapping  on  the  abutment  side  now  extends  downstream  1,210  feet  and  on  the 
lock  side  1,370  feet  below  the  crest  of  the  dam. 

Lock  N9.  5. — Fixed  dam ;  finished  in  1882.  (Located  80  miles  from  the  month  of 
tie  river  and  22  miles  above  Charleston.) 

Hie  lock  was  in  good  working  order  during  the  year.  Locking  was  suspended 
seventy  hours  by  high  water.    The  commerce  uirough  the  lock  was  as  follows : 

Coal bushels-.  1,796,000 

Coke tons..  16,020 

Miscellaneous  freight,  merchandise,  produce,  etc.,  by  steamboats . .  do 7, 148 

Lomber  and  loss feet,  B.  M..  477,200 

Coal  and  coke  Bargee number..  429 

Steamboats do....  1,682 

Other  craft do 70 

Shingles do....  55,000 

Brick do...-  72,000 

Passengers do 8,870 

Lockages  made do 1,778 

Biprappifig. — ^In  addition  to  the  ordinary  repairs  about  the  works,  530  cubic  yards 
of  new  stone  were  used'in  repairing  and  extending  the  riprapping  below  the  lock 
and  dam;  sH  but  125  yards  of^this,  which  were  taken  from  the  bar  below  the  dam, 
was  hauled  or  boated  from  the  old  quarry  near  the  site.  About  600  yards  of  old  rip- 
rap were  reset  and  425  yards  of  earth  moved  in  grading  the  banks.  The  work  was 
done  by  the  regular  lock  hands  assisted  by  some  hired  labor.  The  riprap  on  the 
abutment  side  now  extends  downstream  910  feet  and  on  the  lock  side  1,212  feet 
below  the  crest  of  the  dam. 

2fmB  JiUktg  valvM.— The  working  of  the  new  valves  put  in  last  year  (Report  of 
Chief  of  Engineers  for  1891,  pages  2420, 2421)  has  been  entirely  satisfactory. 

THE  MOVABLE  DAMS. 

The  three  completed  movable  dams  with  their  locks  were  in  good  working  order 
and  regnlar  operation  during  the  year.  As  usual  a  good  deal  was  done  at  each  lock 
and  dam,  mostly  by  the  regnlar  hands,  in  keeping  the  works  in  order.  The  most 
prominent  of  the  repairs  are  mentioned  l>elow  under  that  head.  A  brief  account  of 
the  operations  at  each  of  the  movable  dams  here  follows:  ^  t 
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Lock  No,  ^.— Movable  dam,  finished  in  1880.  Located  74  miles  ftom  the  mouth 
of  the  river  and  16  mileR  above  Charleston. 

The  dam  was  up  150  days  during  the  vear  and  down  the  remainder  of  the  time.  It 
va»  down  12  days  to  make  repairs  and  the  rest  of  the  time  on  account  of  high  or 
sufficient  stages  of  water.  .  The  maneuvers  of  the  dam  and  some  of  the  principal 
items  of  commerce  at  No.  4  are  given  in  the  following  tables: 


HaneaTera  of  dam. 


Date. 


Time 
taken. 


Men 
em- 
ployed. 


Remarks. 


Lowered 

BaiMd 

Lowered  .... 
Sained 

IfOwered  ... 

BaiBod 

Lowered.... 

Kaised...... 

Lowered.... 

Raised 


August  23 

September  14 . . 
November  26  . . 
DeG«mber  l,3fand3 


Decembers.... 
December  23  aiid  24 
December  27... 


May  16  and  17  . 

May  20 

June  16, 16,  and  17. 


k.  m. 

3  30 
8  00 

4  00 
15  00 


8  00 
13  30 
2  30 

16  30 

2  80 

28  00 


Ko  difficulty. 

Do. 
Some  trouble  with  pier  tripping  bar. 
Water  rather  too  nigh  at  begmning:  aome 

trouble  with  chains  breaking  and  with 

drift. 
No  difficulty. 

Lock  bar  failed  after  tripping  10  wieketa; 
rest  put  down  by  hand  without  difficulty. 

Found  tripping  bar  off  guides;  some  time 
spent  repairing  panels  of  wickete,  etc. 

Some  of  tne  bar  wickcta  lowered  by  hand; 
no  particular  difflcnlty. 

Found  lock  tripping  bar  bent  and  off  guidea ; 
also  some  trouble  with  drift  under  wick- 
ets; 


Through 
the  lock. 


Through 
the  navTga- 
tioB  pass. 


TotaL 


Coal bushels. 

Coke t^ms. 

Lumber  and  logs feet  B.M. 

(>(Nii  bargfs number. 

Steambuata do... 

Other  craft do... 

Number  of  lockages do... 


2,240,000 

1,080 

307,500 

502 

784 

28 


6,154,000 

14,940 

164,000 

1,138 

1,611 

54 


8.403,000 

16,080 

471,500 

1,640 

2,386 

83 

918 


Prominent  repairs  at  No,  4. — Owing  to  troultle  with  the  shortened  tripping  bar  on 
the  lock  side,  it  was  still  further  reduced  in  leugth  last  fall  and  12  more  of  the 
shunting  hurters  put  in,  leaving  14  of  the  wickets  on  that  section  to  be  operated  by 
the  ^ar.  This  short  bar  got  off  the  gnides  and  badly  bent  again  this  spring,  and 
had,  on  the  whole,  made  so  much  trouble  that  it  was  decided  to  take  it  entirely'  out, 
which  was  done  in  June.  It  will  not  be  put  back.  The  remaining  14  Chanoine 
hurters  on  the  lock  section  will  be  replaced  during  low  wat«r  this  season  with  the 
new  pattern.  There  are  still  13  wickets  on  the  {lier  section  operated  by  the  tripping 
bar. 

New  top  timbers  were  put  on  throe  of  the  lock  gates  last  winter,  the  old  timbers 
being  badly  decayed.  These  gates  are  now  twelve  years  old.  They  are  likely,  with 
occusiunal  small  repairs,  to  last  several  yearH  yet. 

Lock  No,  6, — ^Movable  dam,  finished  in  1880.  Located  68  miles  from  month  of  river 
and  10  miles  above  Charleston. 

The  dam  was  kept  up  162  days  during  the  year.  The  maneuvers  of  the  dam  and 
the  most  important  items  of  commerce  at  No.  5  are  given  in  the  following  tables: 


Date. 

Time 
taken. 

Men 
em- 
ployed. 

Remarks. 

Ijowcred  ...•••.. 

August  23 

September  4  and  5. 

November  25 

December  2  and  3. 

De<i«mbor  5 

December  23 

Dwoniber  27 

May  16 

A.m. 
8  00 

11  30 

3  10 
14  30 

400 

10  00 
3  00 

12  00 

1  30 
18  30 

6 
6 

6 
8 

7 

7 
6 

7 

6 
5to6 

No  difficulty. 

Two  hours  taken  in  putthig  tripping  bar  on 

track. 
No  dlfflrulty. 
About  five  hours  in  righting  and  a^nsting 

tripping  bar.    Some  delay  by  chain  break- 

ing,  et<\ 
Lowero<l  11  bar  wickota  by  hand  that  fkUed 

to  trip. 
No  difficulty. 
Do 

Raised 

Lowered 

Baised 

Lowered 

RaisM 

Lowered 

Kaiaed 

Some  t  rouble  with  drift  under  wicket  ebaina ; 

'1^  hourH  in  righting  bar. 
No  difficulty. 
0  hours  taken  on  repairs  of  wieketa,  eto. 

Lowered 

M^^y  90  ..... 

Kaisfld...... 

June  Hand  16.... 
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Throngh 
the  lock. 


Through 
the  navi- 
gation iMus. 


TotaL 


l^omber  and  k^ga. 


Coalhargea.... 

Stoamboata 

Oth«r  craft 

LoekagMmade. 


..bnahels.. 

tons.. 

.feptB.M 
..number.. 
do. 


.do., 
-do., 
•do.- 
.do.. 


a,  889, 500 

1,080 

1,396,800 

352,000 

50,500 

860 

901 

43 


12,524,600 
14,940 
914,300 


2,184 

1,600 

75 


18,514,000 

18,030 

2,311,100 

352,000 

50.500 

8,014 

2,571 

117 

1.126 


Prominent  repairs  at  No.  5. — ^The  sill  of  the  weir  having  become  so  worn  and  de- 
cayed that  it  would  not  hold  the  horee  boxes  well,  it  was  taken  ap  and  a  new  sill 
plaoed  this  spring  before  the  dam  was  raised.  It  may  ^j^e  noticed  in  this  connection 
that  it  was  on  account  of  this  trouble  with  the  timber  on  the  surfaces  of  the  weiis 
(they  being  above  low  water  and  part  of  the  time  exposed)  that  it  has  been  -mostly 
(lispeosed  with  on  the  weirs  in  recent  construction  on  the  river  by  fastening  the 
trevtie  boxes  and  hnrtem  directly  to  the  masonry  and  the  use  of  cast-iron  sills. 

Before  raising  the  dam  this  spring  28  old  weir  hurters  were  taken  up  l^nd  replaced 
with  those  of  Sie  new  shunting  pattern.  All  of  the  hurters  on  this  weir  are  now 
'^self-trippiugy'^  26  of  the  Pasqueau  having  been  placed  in  1884. 

Lock  Ao.  6, — ^Movable  dam,  finished  in  1886.  Located  54  miles  from  mouth  of 
river  and  4  miles  below  Charleston. 

Tne  dam  waa  up  162  days  daring  the  year  and  down  the  remainder  of  the  time, 
owing  to  high  or  sufficient  stages  of  water.  The  maneuyers  of  the  dam  and  the  com* 
meroe  tUrongh  and  past  this  lock  are  given  in  the  following  tables : 


Haaeavera  of  dam. 


Date. 


Time 
taken. 


Men 
em- 
ployed. 


Itowered 
Baiaed.. 
Lowered 
Bailed.. 
Lowered 


Angnat  28 . . . 
September  4 . 
Xovember  24 
December  2.. 
December  5.. 

December  24. 
December  27. 

May  18 

May  20 

Juue  13 


2  10 
825 
1  30 
10  00 
420 

7  50 
1  15 

10  10 
1  00 

8  45 


No  difflcolty. 

Do. 

Do. 

Do. 
Delayed  two  hooia  by  a  sunken  log  nnder  a 

pam  tr^tle. 
No  dilficnlty. 

Do. 
Delayed  two  hours  by  deposit  in  pier  reoeas. 
No  difficulty. 

Do. 


Caal •* bushels.. 

Coke tons.. 

Coal  barges .v.. number. . 

Steamboats do — 

Other  craft do 

MiiicanaB^piia  flreight,  merchandlae,  produce,  etc tons . . 

Paawpugem number.. 

Lumber  and  logs feet  B.  M.. 

Tan  bark corda.. 

Sailroad  tiea number 

Stovea do.. 

Brick do.. 

Lockageamade do.. 


Throuffh 
the  lock. 


2,488,000 


792 

783 
44 

10,710 

8,700 

1,904,650 

88 

7,450 


Through 
thepaaa. 


10,383,000 

18,000 

2,862 

1,980 

89 

88,000 

28,300 

7,006,050 

500 

18,700 

800,000 

100,000 


Total. 


21,881,000 

18,000 

8,854 

2,723 

113 

*  48, 710 

37,000 

8,910,700 

588 

24,160 

800,000 

100.000 

961 


MISCELLANEOUS  WORK. 


Drodginf,  etc, — ^The  Government  dredge  and  towboat  were  en^aeed  last  season  in 
dredging  in  the  pools  above  Charleston,  when  not  hindered  by  high  water,  ftom  July 
27  to  November  13.  They  worked  in  the  No.  2  pool  at  and  below  Mount  Carbon,  at 
Armstrong  Ripple,  and  Wheeler  Island  from  July  27  to  August  21 ;  from  August  22 
to  Oetober  12  in  the  lower  approach  of  Lock  No.  2  and  at  Harvey  Shoal,  just  below 
No.  2;  from  October  12.  to  the  29th  at  the  head  of  Witcher  Creek  Shoal.  J^n  October 
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31  two  loaded  coke  barges  got  aground  just  below  Lock  2  on  some  high  places 
missed  in  tbe  recent  dredging,  and  the  boats  were  taken  back  and  worked  there 
until  November  13,  when  operations  were  stopped  by  high  water  and  the  dred^^es 
laid  up  for  winter. 

This  spring  quite  extensive  repairs  were  necessary  on  the  hull  of  the  dredge  (no^w 
12  years  old)  and  it  was  docked  and  overhauled.  Considerable  new  work  'was 
required  about  the  ends,  spud-wells,  etc.  It  was  also  sheathed  throughout  on  the 
sides  above  water  line  wiui  3-inch  white  pine  and  a  new  deck  put  down.  Some  re- 
pairs were  also  made  to  the  machinery  and  cabin.  The  towboat  was  also  docked 
and  calked  and  new  hog-chain  braces  put  in,  etc. 

Since  June  21  the  dredge  has  been  at  work  in  the  No.  4  pool  lust  below  Lock  3, 
where  a  considerable  dredging  is  required  to  make' depth  for  full  6^foot  bargee  in 
minimum  pool  stage. 

The  removing  of  obstructions  From  the  channel  and  common  coal  landings  referred 
to  in  the  last  annual  report  was  continued  in  July,  the  towboat  and  crane  boat  work- 
ing eleven  days  that  month,  taking  out  49  snags,  logs,  etc.,  between  Raymond  City 
and  Red  House  Shoal. 

Telephone  line, — The  Government  telephone  line  now  extends  from  Lock  8  to 
Kanawha  Falls,  a  distance  of  59  miles.  In-  addition  to  ordinary  work  required  to 
keep  the  line  and  apparatus  in  order,  83  new  poles  were  put  up  during  tne  year. 
The  repairs  .to  the  line  are  mostly  made  by  the  regular  lock  hands. 

Lock  and  Dam  No,  9. — ^It  being  your  intention  to  put  the  foundations  and  masonry 
of  Lock  and  Dam  No.  9  under  contract  as  soon  as  possible  after  the  proposed  newr 
appropriation  is  made,  the  necessary  plans  and  estimates  have  been  under  wav  and 
are  now  nearly  completed.  Drawings  for  a  single  house  with  an  office,  needed  dar- 
ing construction  and  finally  to  be  used  by  the  lock-l^eeper,  are  also  nearly  finiahed. 

Survey  for  No.  10. — ^A  survey  and  borings  for  rock  for  the  definite  location  of  Lock 
and  Dam  No.  10  were  made  in  May  and  «fiine,  1892.  The  map  and  cross  sections  are 
now  being  platted.  The  location  proposed  is  Just  above  hitermediate  or  Lower 
Debby  Ripple,  about  19  miles  from  the  mouth  of  the  river.  Steps  for  the  procure- 
ment of  the  land  needed  at  the  site  will  be  taken  as  soon  as  possible  after  the  new 
appropriation  is  made. 

Two  lines  of  check  levels  were  run  last  fall  between  the  sites  of  No.  9  and  of 
No.  10. 

Office  work  and  aseistanU. — In  addition  to  the  engineering^  and  drafting  work  re- 
quired at  the  locks  and  dams  under  construction,  the  most  important  items  of  office 
work  done  during  the  year,  some  of  which  have  been  referred  to  above,  are  as  fol- 
lows :  Drawings  and  specifications  for  the  iron  work  for  the  movable  parts  of  Dams 
7  and  8,  and  extra  bridge  irons  for  tbe  completed  dams;  drawings  for  the  founda- 
tions and  masonry  of  Lock  and  Dam  No.  9,  and  for  the  lock  house  and  office  at  that 
site;  detailed  drawings  for  publication  of  Lock  and  Dam  No.  7,  in  fourteen  25  by  30 
inch  sheets,  with  description  and  profile  of  river,  completed  in  February  and  since 

Sublished  by  the  Chief  of  En^^eers :  detailed  drawings  for  publication  of  Lock  and 
>am  No.  2.    The  No.  2  drawings  will  be  on  12  sheets  of  the  same  size  as  No.  7  and 
are  now  about  two-thirds  finished. 

There  has  been  but  little  change  in  the  organization  during  the  year,  and*I  take 
pleasure  in  acknowledging  the  mithful  and  efficient  services  of  the  men  employed 
on  the  work,  both  on  construction  and  in  the  office.  Mr.  Thomas  £.  Jeffiies  was  en- 
gaged during  the  working  season  as  assistant  engineer  and  inspector  on  constrnotion 
of  Lock  and  Dam  No.  7,  Mr.  Theo.  Schoonmaker  in  the  same  capacity  on  Look  and 
Dam  No.  8.  Both  of  these  gentlemen  were  employed  during  the  winter  and  early 
spring  on  plans  and  drawings  in  this  office.  Mr.  J.  R.  Myers  continued  to  act  as 
assistant  inspector  at  No.  7,  principally  on  masonry,  and  Mr.  R.*M.  Stephens  in  the 
same  ca^aci^  at  No.  8.  Mr.  William  M.  Peyton  continued  to  attend  to  the  accounts 
and  clerical  work  in  this  office  and  to  look  after  the  details  of  the  property  on  the 
improvement.  Mr.  C.  K.  MoDermott,  civil  engineer,  was  employed  on  the  finished 
drawings  for  publication,  before  described,  until  February.  Mr.  A.  M.  Campbell, 
civil  engineer,  has  been  engaged  on  these  drawings  since  April. 
Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott. 

£MidmU  Engmeer, 

CoL  Welliam  p.  Craiohill, 

CoT]^  of  Engineerit  U.  8.  A* 
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VKITBD  BTATKS  ENGINEER    IMPKOVRMKNT    OF    TI2R    ORKAT    KANAWHA   RIYKR,    WF.8T 
VIRGINIA — ^DBSCRIPnON,  WITH   DKTAILKD  DRAWINGS*   OK   LOCK  AND  DAM  NO.  7. 

Brief  deserv^ium  of  iki  river. — ^Tlie  Great  Kanawha  River  empties  into  the  Ohio  262 
mileB  below  rittsburg  and  205  miles  above  Cincinnati.  It  is  a  continuation  of  New  ■ 
River,  which  rises  at  the  base  of  Grandfather  Mountain,  between  the  Bine  Ridge  and 
Smoky  ranges,  in  Watauga  County,  N.  C.  The  length  of  the  New  and  Great  Kanawha 
together  is  about  425  miles. 

The  Great  Kanawha  is  generally  spoken  of  as  being  formed  b^theNewandGauley, 
the  latter  Joining  the  main  stream  2  miles  above  Kanawha  Fails,  but  the  Kanawha 
is  oommomy  regarded  as  beginning  at  the  Falls.  The  distance  firom  the  foot  of  the 
Fallv  to  the  month  of  the  river,  measuring  the  surveyed  line  along  the  shope,  is  95.25 
miles. 

Slope. — ^The  low-water  &11  of  the  river  is  shown  in  detail  by  the  profile,  Plate  1. 
The  total  descent  from  the  foot  of  Kanawha  Falls  to  the  mouth  of  the  river  (i^i  miles) 
18 107  feet.  It  will  be  noticed  that  over  46  feet  of  this  occurs  in  the  first  15  miles. 
The  fall  may  be  divided,  using  round  numbers,  as  follows,  viz :  From  the  foot  of  the 
£dls  to  the  foot  of  Loup  Creek  Shoal,  distance  4|  miles,  fall  22  feet;  from  the  foot 
of  Lonp  to  the  foot  of  Paint  Creek  Shoal  (Lock  No.  3),  distance  lOi  miles  fall  24 
fiset;  frx>m  the  foot  of  Paint  Creek  Shoal  to  Charleston,  21^  miles,  16  feet;  from 
Charleston  to  the  month  of  the  river,  58i  miles,  fall  45  feet.  The  most  of  the  fall 
in  low  stages,  as  shown  by  the  profile,  occurs  at  the  shoals  and  ripples,  the  natural 
pools  between  them  having  but  little  descent.  As  the  river  rises  the  slope  becomes 
of  eonrse  more  uniform,  and  the  effect  of  the  shoals  and  ripples  is  reduced  and  finally 
obliterated. 

Bed,  hamke,  Jloods,  etc. — ^The  bed  of  the  river  is  composed  of  bowlders  and  sra^el. 
with  some  sand  and  mud,  getting  naturally  finer  towards  the  mouth.  It  id  underlaia . 
with  rock,  found  at  distances  varying  from  about  7  to  18  feet  below  low- water  mark. 
The  depths  to  rook,  as  far  as  ascertained,  are  shown  on  the  profile.  The  banks  are  from 
36  to  50  feet  high,  composed  mainly  ot  heavy  clay,  but  with  frequent  mixtures  and 
strata  of  sand. 

Ordinary  Kanawha  floods  rise  about  30  feet  in  the  upper  part  of  the  river  and  40 
feet  near  the  month,  above  low-water  mark.  The  highest  recorded  rise  at  Charleston 
(September,  1861)  was  40.87  feet  above  low  water.  The  extreme  high-water  line  in 
the  lower  part  of  the  valley,  from  about  Charleston  down,  is  effected  by  backwater 
from  the  Ohio.  The  highest  water  at  the  mouth  and  for  about  25  miles  above,  as 
appears  hj  the  profile,  was  caused  by  the  extraordinary  flood  in  the  Ohio  of  February, 
1884.  This  rose  at  the  mouth  of  the  Great  Kanawha  and  for  several  miles  above,  as 
shown,  to  about  61  feet  above  low  water. 

The  average  width  of  the  river  at  low  water  is  about  600  feet. 

The  "hard  pan"  overlving  the  rock  at  Lock  and  Dam  No.  7  has  been  found  nowhere 
else  in  any  quantity,  and  may  be  considered  as  peculiar  to  that  site;  except  as  to 
this,  cross-section  A  B,  Plate  2,  is  a  fairly  characteristic  one  of  the  river,  and  of  the 
bed  and  Jianks  in  the  pools,  or  between  the  shoals.  The  natural  low-water  depth 
between  the  shoals  is  generally  from  about  3  to  7  or  8 feet;  in  many  places,  as  shown 
by  the  profile,  it  is  much  deeper.  On  the  shoals  there  was  originally  but  a  few  iuches 
of  water  in  low  stages ;  scarcely  enough  on  many  to  float  a  loaded  canoe  or  skiff. 
The  depths  at  the  shoals  and  ripples  on  the  profile  of  the  river,  Plate  1,  are  taken  in 
the  dredg^  chutes  that  have  been  made  for  open  navigation,  as  described  further  on, 
through  all  of  these  obstructions  below  Loup  Creek  Shoal.  (For  fuller  description 
of  the  natural  features  of  the  river  and  valley  reference  may  be  made  to  the  follow- 
ing annnal  reports  of  the  Chief  of  Engineers :  Report  for  1871,  piige  625 ;  for  1873, 
TULge  836;  for  1875,  Part  2,  pages  91  and  95;  for  1876,  Part  2,  page  163;  for  1877,  pages 
307,320,  and  744.) 

DUekarge — CharleeUm  Gauge.— The  discharge  of  the  river  for  different  stages  with 
reference  to  the  Charleston  gauge  is  given  below.  This  gauge  was  established  in 
June,  1873,  at  the  beginning  of  work  on  the  river  by  the  United  States.  It  is  set  to 
show  the  available  water  for  open  navigation  in  the  Great  Kanawha  below  Charles- 
ton. The  zero  of  the  gauge  is  about  1  foot  below  ordinary  low  water.  The  extreme 
low  water  of  1881  fell  one-tenth  of  a  foot  below  the  zero. 

The  discharge  of  the  river  in  cubic  feev  per  second  for  the  different  gauge  readings 
Is  as  follows :  AH  of  these  measurements  were  made  at  or  near  Charleston.  All  but 
the  first  and  last  were  made  above  the  mouth  of  Elk  River;  the  first  was  made  Just 
below  the  month  of  Elk,  and  the  last  includes  the  flood  discharge  of  Elk.  Gauge 
one-tenth  of  a  foot  below  zero  (extreme  low  water),  discharge  1,130  cubic  feet  per 
second;  gBOge  reading  3.00  feet,  discharge  2,942  cubic  feet  per  second;  gauge  3.90, 
discharge  4,^5:  gauge  5.28,  discharge  8,613;  gauge  6.80,  discharge  12,733;  gauge 
8.10, discharge  18,562;  gauge  9.20,  discharge  28,798;  gauge  14.40,  discharge  47,120; 
gauge  19.60,  discharge  76,^1 ;  gauge  32.60,  discharge  118,291;  gauge  34.60,  discharge 

*  Of  these  drawings  plate  I  (profile)  only  is  reprinted  herewith. 
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155,388;  gauge  34.60,  discliarce,  including  Elk  River,  188,1^7  cuIjiq  feet  per  seconil. 
(See  Report  of  Chief  of  Engineers,  1876,  Part  2,  page  160;  for  1878,  page  473,  and  for 
1883,  page  714.) 

Days  per  year  of  different  heights. — ^Tlie .  average  number  of  *days  }>er  year  the  rirer 
is  at  or  above  certain  even  stages  is  as  follows,  determined  by  daily  records  of  the 
Charleston  gange  kept  at  the  United  States  engineer  office  in  that  city.  The  average 
is  for  twelve  years,  ending  Jnly  1, 1885,  and  bemg  before  the  completion  of  Lock  and 
Dam  No.  6,  is  for  the  open  river.  The  gauge  was  set,  as  before  stated,  to  show  the 
available  depth  for  open  navigation  below  Charleston.  The  nearest  foU  day  is  given 
for  the  average  in  each  case,  the  decimals  being  omitted : 

The  river  is  at  or  above  a  2-foot  stage  on  337  days  per  year;  at  or  above  a  3-foot 
stage,  299  days;  at  or  above  a  4-foot  stage,  2.50  days;  at  or  above  a  6-foot  stage,  146 
days;  at  or  above  a  7-foot  stage,  100  days;  at  or  above  a  10-foot  stage.  35  days;  at  or 
above  a  20-foot  stage,  6  days ;  at  or  above  ^a  30-foot  stage,  1  day.  (Snown  in  detail 
on  page  1857  of  Report  of  Chief  of  Engineers  for  1885.) 

Ice. — ^Tho  Qreat  Kanawha,  as  a^  rule,  is  but  little  obstructed  by  ice.  In  the  last 
nineteen  years  navigation  has  been  suspended  by  it,  wholly  or  in  part,  an  aggregate 
of  one  hundred  and  forty-six  days,  an  average  of  less  than  eight  da^  s  per  year.  The 
longest  suspension  was  in  the  winter  of  1876-77,  when  navigation  was  stopped 
above  Charleston  by  ice  gorges  thirty-nine  days.  Aside  from  an  occasional  excep- 
tionally cold  winter,  accompanied  with  low  stages  of  water,  the  river  seldom  freezes 
over  and  the  moving  ice  is  rarely  more  than  a  couple  of  inches  thick.  In  the  winter 
of  1878-'79  it  was  covered  nearly  everywhere,  except  on  shoals,  with  stout  ice  from 
10  to  12  inches  thick.  This  ice  was  earned  out  by  a  rise  from  the  head  waters  of 
New  River;  it  made  remarkable  gorges  in  the  Kanawha,  and  did  a  good  deal  of 
damage  to  steamboats,  barges,  coal  tipples,  etc. 

IMPROVBMEKTS  FOR  OPEN  NAVIGATION. 

The  shoals  were  such  marked  obstructions  to  an  otherwise  goodriver  during  nearly 
the  whole  year  for  boats  ot  light  draft  that  work  on  them  was  begun  at  an  early 
day.  A  very  interesting  account  of  this  early  work,  navigation,  and  commerce  on 
the  river  is  given  by  Dr.  J.  P.  Hale  in  the  History  of  the  Great  Kanawha  Valley. 

The  shipment  of  salt,  the  first  and  for  a  long  time  the  most  important  article  of 
commerce,  was  first  in  canoes  and  next  in  flatboats.  The  beeinniug  with  the  latter 
was  about  1808,  when  the  first  regular  salt  furnace  was  built.  These  flatboats  in- 
creased in  size  until  they  "  got  up  to  over  300  tons,  carrying  2,000  to  2,200  barrels  of 
salt.''  These  boats  were  seldom  pushed  back,  but  were  sold  in  the  Lower  Ohio,  the 
early  upstream  freighting  being  done  in  ribbed,  keel-bottom  boats,  called  bateaux. 

Beginning  of  work  by  Virginia, — ^The  following  extract  by  Dr.  Hale  is  from  the  his- 
tory referred  to:  ''The  first  steamboat  to  attempt  the  navigation  of  this  river  was 
the  Sober t  Thompson,  in  1819.  She  ascended  as  far  as  Red  House  Shoal,  but  lacking 
nower  to  stem  tne  swift  current  at  that  place,  abandoned  the  eifort  and  returned; 
In  December,  1820,  the  Andrew  Donnally,  a  steamer  built  for  Messrs.  Andrew  Don- 
ually  and  Isaac  Noyes,  salt-makers  of  this  neighborhood,  made  the  first  successfril 
run  to  Charleston,  and  others  soon  followed,  thus  inaugurating  the  era  of  steam 
navigation  on  the  river.  Prior  to  1820  there  had  been  no  formal  or  organized  eflbrt 
made  to  improve  the  navigation  of  the  river,  •  *  •  but  the  failure  of  the  Thomp- 
son and  the  success  of  the  Donnally  was  so  significant  and  were  considered  of  to 
much  importance  by  the  legislature  of  Virginia  that  at  their  session  in  1820-'21  they 
passed  an  order  directing  the  James  River  and  Kanawha  Company,  in  which  the 
State  held  large  stock,  to  so  improve  the  navigation  of  the  Kanawha  River  as  to 
secure  not  less  than  3  feet  of  water  for  navigation  all  the  yeariound  from  the  month 
to  the  falls.  Little  did  they  then  appreciate  the  magnitude  of  the  problem  they  had 
attempted  to  solve. 

**  The  execution  of  this  order  was  delayed,  waiting  examinations  and  snrveys, 
until  1825,  when  a  system  of  chutes  and  wing  dams  was  coinmenced  and  prosecuted  for 
some  years.  *  •  *  They  cut  the  old  chute  through  the  rock  at  Red  House  Shoal; 
the  chute  at  Tyler  Shoal;  out  the  sluices  and  built  the  wing  dams  at  Debby,  Eighteen, 
Knob,  Tacket,  Johnson,  etc.,  so  well  remembered  by  the  old  salt  flatboatmen  of 
thirty  to  fifty  years  ago.'' 

The  shipment  of  coal  for  commercial  purposes  commenced  about  1855  and  soon 
reached  considerable  importance  (the  salt  business  had  also  grown  to  large  proper- 
tions),  and  a  better  navigation  was  demanded.  On  Account  of  this  demand  the 
James  River  and  Kanawha  Company  took  more  thorough  systems  of  improvement 
under  consideration,  and  after  further  surveys  (Lorraine-Byers  in  1856-^57),  and 
considering  diffesent  radical  plans,  mainly  that  of  Fisk  b^v  graded  sluicen,  and  Ellet's 
by  reservoirs,  practically  rejected  both,  and  decided  to  simply  better  and  extend  the 
old  plan  of  improving  the  shoal  by  chates  and  occasional  wing  dama^        j 
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The  main  feature  of  the  new  work  propoeed  by  the  company  at  this  time  was  the 
noprovi'ment  of,  and  in  most  ca8e»,  the  making  of  new  chntes  throuj^h  the  shoals  by 
dredging,  and  a  contract  was  made  that  embraced  a  lar^e  amount  of  this  work. 
Four  ateam  dredges,  the  first  on  the  river,  were  put  to  work  in  the  summer  of  1860, 
and  this  was  in  progress  when  8us|>ended  in  the  fall  of  1861  by  the  war. 

JFork  btf  West  Virgwia. — After  the  wa;r  the  State  of  West  Virginia  created  the  Kan- 
awha River  Board  to  carry  on  the  improvements  and  coUect^the  tolls,  as  the  James 
River  and  Kanawha  Company  had  done  before.  This  board  purchased  two  steam 
dredges  and  went  on  with  the  work  begun  in  1860  by  the  old  company,  and  did  a 
great  deal  in  the  way  of  dredging  **  dug  chutes  **  through  the  shoals.  These  ehutes 
were  generally  about  100  feet  wide^  and  were  used  by  small  coal  tows  (fh>m  two 
to  four  barges)  in  medium  or  ''dug  chute"  water,  and  by  passenger  and  light  freight 
Bteamboata  in  the  same  and  lower  stages. 

In  a  report  to  Col.  Crai^hill,  in  1872  (Report  of  Chief  of  Engineers^  1873),  Mr.  Lor- 
raine describee  the  condition  as  follows:  ''The  present  improvement,  made  since 
Mr.  Fisk's  report  (1855),  consists  of  channels  or  chutes  excavated  through  the  shoals, 
and  occasionally  of  slight  wing  dams  of  stone  or  gravel,  extending  from  either  bank 
of  the  river  to  the  chutes,  to  concentrate  the  water.  This  improvement  extends  as 
far  up  as  the  foot  of  Loup  Creek  Shoal.  The  chutes  are  from  100  to  120  feet  wide, 
and  while  the^  are  an  improvement  on  the  old  chutes  •  •  *  and  are  of  some 
benefit  to  navigation  at  certain  8tag:e8  of  water,  yet  at  low  water  they  are  utterlv 
inefficient,  etc.  •  *  *  The  principal  difficulty  in  the  improvement  of  the  river'' 
[t.  e.,  for  open  navigation],  ''is  the  deficiency  of  water  during  the  flry  season." 

Referring  to  the  condition  of  the  river  about  1871,  Dr.  Hale  (who  was  for  some 
years  a  member  of  the  Kanawha  Board),  in  the  history  of  the  valley  before  quoted 
from,  writes:  " Notwithstanding  the  fact  that  the  navigation  had  been  greatly  im- 
proved within  the  past  few  years,  it  was  manifestly  inadequate  to  the  wants  of  the 
rapidly  increafiing  population  and  business  of  the  valley.  Having  admittedly  the 
finest  coal  field  on  tne  continent,  it  was  practically  almost  valueless  for  the  want  of 
safe,  reliable,  and  economical  transportation  to  markets. 

"As  there  was  no  local  financial  ability  equal  to  the  task  of  constmeting  such 
an  improvement  as  would  fully  develop  this  ^peat  interest  and  effectually  serve  it 
and  the  other  growing  interests  of  the  valley,  it  was  determined  to  apply  to  the  Gen- 
eral Government  for  aid  in  the  matter.'' 

Bjf  the  United  States. — The  first  appropriation  by  the  United  States  for  the  im- 
provement of  the  Great  Kanawha  was  made  by  Congress  in  1872-73,  and  was  for 
$25,O00l  Another  appropriation  for  the  same  amount  was  made  in  June,  1874.  Both 
of  these  appropriations  were  expended  in  improvements  for  open  navigation,  mainly 
in  building  riprap  dams  and  dikes,  removing  rocks  and  snags,  and  in  widening  and 
improving  the  channels  on  the  shoals  for  towing  by  removing  dredged  walls  and  cut- 
ting down  the  bars.  While  this  work  was  in  progress  the  Kan  awha  River  Board  con- 
tinned  to  act  for  the  State,  operating  the  two  dredge  boats  and  collecting  tolls.  This 
board  was  dissolved  by  act  of  the  legislature  in  1883,  and  the  improvement  of  the 
river  turned  over  wholly  to  the  United  States. 

Since  the  improveibent  by  locks  and  dams  was  begun,  occasional  small  sums  have 
been  expended  on  the  open  imnrovenieut  in  the  way  of  dredging,  removing  obstruc- 
tions, and  repairing  chute  walls,  as  the  interests  of  commerce  have  required  or  made 
advisable.  • 

It  may  be  added  in  this  connection  that  the  work  done  for  open  navigation  is  a  nec- 
essary part  of  the  permanent  improvement  by  movable  dams.  The  made  chutes  and 
towing  channels  on  the  shoals  must  continue  to  be  used  in  all  but  high  or  "bar  stages" 
when  the  dams  are  down,  and  at  most  of  the  prominent  shoals  when  the  dams  are  up. 

EeauJU  aeecmplished  for  open  navigation. — The  result  of  all  the  work  done  on  the 
Great  Kanawha  for  a  purely  open  navigation,  and  what  could  practically  be  attained 
by  such  a  system  has  been  briefly  described  above  under  the  liea<lB  of  "Discharge," 
"Days  per  year  of  diflTerent  heights,"  etc.,  and  is  more  fully  set  forth  in  the  various 
reports  referred  to.  It  is  shown  that  coal,  the  important  article  of  commerce,  could 
be  shipped  from  the  head  of  the  "  Charleston  pool"  (68  miles  from  the  mouth  of  the 
river  and  now  the  site  of  Lock  5),  in  regular  6-foot  draft  barges,  on  an  average  of 
abont  one  hundred  and  forty- five  days  per  year,  and  that  there  was  a  3-foot  depth 
and  upwards,  or  enough  for  passenger  and  light  freight  packets,  to  the  same  point 
abont  three  hundred  days  in  the  year. 

This,  as  shown,  was  the  average  for  a  nnmber  of  years.  It  could  not,  of  course, 
be  depended  on,  for  in  "low- water  seasons"  the  navigable  time,  particularly  for  ship- 
ping coal,  fell  much  below  the  average.  For  instance,  in  1880  there  were  but  ninety- 
lour  days,  and  in  1886  but  eighty-two  days  when  6-foot  draft  barges  could  go  out 
from  the  Charleston  pool. 

Above  the  Charleston  pool,  owing  mainly  to  the  heights  and  grades  of  the  shoals, 
the  difficulties  and  uncertainties  of  open  navigation  increased  rapidly  as  we  ascended. 
Before  the  completion  of  the  Chesapeake  and  Ohio  Railroad  in  1872^  steam  packets 
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ran  up  to  Canneltoiiy  in  ^ood  stages  of  water,  fi^enoTally  *'  winding  "  through  the 
U]ipeT  shoals.  After  the  railroad  was  built  steamboats  seldom  went  above  the  foot 
ot  Paint  Creek  Bhoal  (now  the  site  of  Lock  3),  and  in  low  or  even  mediam  stages 
there  was  but  little  done  by  river  above  the  Charleston  pool. 

In  reference  to  coal  shipments  from  the  upper  river:  Locks  Nos.  4  and  5^  the  first 
built  on  the  river,  were  completed  and  put  m  operation  in  1880.  At  this  time  there 
were  but  two  mines  above  the  site  of  No.  5  shipping  by  river,  and  they  were  doing 
but  little,  shipping  altogether  not  to  exceed  8,(^)0  tons  per  year.  Several  attempts 
had  been  made  to  ship  coal  irom  above  the  foot  of  Paint  Creek  Shoal,  at  Caunelton, 
Armstrong  Creek,  etc.,^bnt  owing  to  the  risks  and  uncertainties  of  navigation  this 
had  been  entirely  abandoned  beiorethe  slack-water  improvement  began.  The  im- 
mediate practical  effect  on  commerce  of  the  building  of  locks  and  dams  in  this  part 
of  the  river  will  be  referred  to  farther  on. 

IMPROYXMENT  BY  LOCKS  AND  DAMS. 

The  first  appropriation  for  the  improvement  of  the  river  by  locks  and  daifts  was 
made  by  Congress  in  March,  1875.  Col.  (then  Mi^'or)  William  P.  Craifhill,  the  enp- 
neer  officer  in  charge  of  the  river,  in  a  project  for  the  expenditure  of  uiis  appropria- 
tion, dated  April  30,  1875  (Report  of  Chief  of  Engineers,  1875,  page  90),  says:  '^The 
system  of  locks  and  dams  may  be  considered  as  affording  the  most  reliable  naviga- 
tion at  all  seasons  of  the  year:  and,  as  the  ordinary  construction  is  open  to  the  ob- 
jection of  delaying  boats  and  breaking  up  tows,  the  adoption  of  movaole  dams  seems 
the  best  expedient  available.''  •  •  %  «  These  will  furnish  an  unobstructed  navi- 
gation during  such  times  as  the  river  will  ffiye  sufficient  depth  of  water,  which  will 
be  not  less  than  six  months  in  each  year.  The  system  has  not  been  fairly  tested  in 
this  country,  but  its  long  successful  use  in  France  w^ould  seem  to  supply  the  defi- 
ciency and  justify  its  adoption  under  such  favorable  conditions  aa  are  found  on  the 
Kanawha.'' 

*'  The  profile  represents  approximately  the  position  and  heiffht  of  the  movable 
dams,  the  lifts  of  which  vary  ftom  6  to  8  feet  np  to  Paint  Creek  Shoal.  Above  that 
point  the  fall  is  greater,  and  it  may  be  better  that  the  movable  dam  system  be  not 
applied  to  it,  but  that  the  rise  be  overcome  by  three  locks  of  15  feet  lift  each." 

On  this  project  a  Board  of  Engineers,  consisting  of  Lieut.  Col.  H.  G.  Wright,  and 
Majs.  Craighul  and  Poe,  made  a  report  to  the  Chief  of  Engineers,  under  date  ot  May 
25,  1875  (Annual  Report  for  1875,  page  94).  The  following  is  an  extract  from  the 
report  of  the  Board : 

**  To  meet  the  necessities  of  such  economical  transportation  a  depth  of  at  least  7 
feet  water  should  be  secured  at  all  times.  This,  as  stated  by  Major  Craighill  in  his 
report  of  April  30  last,  maybe  obtained  in  three  ways:  By  a  system  of  locks  and 
permanent  dams;  by  a  system  of  locks  and  movable  dams,  and  by  a  combination  of 
the  two ;  that  is,  by  locks  and  movable  dams  fl'om  the  mouth  of  the  river  to  a  cer- 
tain point,  with  locks  and  permanent  dams  above. " 

"  They  therefore  recommend  that  movable  dams  be  adopted  from  the  mouth  of 
the  river  to  Paint  Creek,  the  first  permanent  dam  being  at  this  point,''  etc. 

This  report  was  approved  by  the  Chief  of  Engineers  and  the  look  and  dam  at  No. 
5  and  the  lock  at  No.  4  were  put  under  contract,  and  the  work  on  them  begun  in  the 
course  of  a  few  months. 

The  fixed  dams,  lift$,  and  number  of. — ^The  first  project  as  stated  above  contem- 
plat<^d  three  fixed  dams  of  15  feet  lift  each  above  the  foot  of  Paint  Creek  Shoal  carry- 
ing the  improvement  to  the  foot  of  Kanawha  Falls.  It  was  afterwards  deemed  ad- 
visable to  change  the  plan  by  reducing  the  lifts  of  the  fixed  dams  to  12  feet,  and 
Locks  and  Dams  Nos.  2  and  3  have  been  so4>uilt,  the  No.  2  pool  reaching  to  the  foot 
of  Loup  Creek  Shoal,  as  shown  on  the  profile.  This  is  iieany  or  quite  to  the  upper 
line  of  the  best  coal  deposit  on  the  Great  Kanawha  (being  about  where  the  Lower 
Coal  me'asures  run  out  and  the  thick  top  sandMtone  of  the  Conglomerate  series 
appears),  and  it  is  proposed  not  to  continue  the  improvement  further  upstream  until 
the  locks  and  dams  are  all  completed  below.  The  reduction  in  the  lifts  will  make 
two  more  fixed  dams  necessary  if  the  slack  waU'r  is  carried  to  the  foot  of  the  falls, 
making  four  in  all  instead  of  three  as  first  proposed.  It  may  be  added  that  the  ex- 
perience at  Nos.  2  and  3,  particularly  in  regard  to  the  scour  of  the  banks  below  the 
works,  has  fully  justified  the  change  of  plan  and  shown  that  the  height  adopted 
(for  maximum  12-foot  lifts)  is  as  great  as  either  of  these  dams  should  have  been 
built. 

Detailed  drawings  of  Lock  and  Dam  No.  2,  uniform  with  those  of  No.  7  herewith, 
are  now  under  way  for  publication  by  the  department.  r^  ^^^1^ 
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The  sige  of  the  locke. — ^The  first  project  and  estimate  was  for  locks  with  ^'  clear  iu- 
t«rior  dimenaions  of  about  48  to  50  feet  in  width  and  from  285  to  300  feet  in  length/' 
The  locka  above  Charleston  are  50  feet  wide  in  the  clear  and  from  300  to  811  feet  long 
between  qaoins.  Before  Lock  No.  6  was  built;  the  first  below  Charleston,  it  was 
detezmiaed,  in  order  to  better  accommodate  the  coal  trade,  particularly  large-sized 
towboats  in  the  lower  river,  to  build  all  of  the  locks  below  Charleston  55  feet  wide 
in  the  clear  and  312  feet  long  between  quoins.  The  coal  barges  are  from  24  to  26 
feet  wide  and  about  130  feet  long.  The  locks  are  designed  to  pass  four  barges  at 
once  or  three  barges  and  a  towboat. 

The  building  of  the  locks  and  dams  was  begun,  as  before  stated,  in  1875.  Progress 
made  to  date,  relative  locations,  lifts,  etc.,  of  each  lock  and  dam  are  shown  on  the 
profile.  This,  with  some  other  important  features  and  dimensions  of  each  work,  is 
ftlao  given  in  the  following  table: 


Ko.of 

Style  of  dam. 

Mat!- 
mom 
lift. 

Length  of  dam. 

Lock  dtmenaiona. 

Looa- 
Uon- 
miles 
from 
mouth. 

lock 
and 
dam. 

Navi- 
gation 
paM. 

Weir. 

Total 

jClear 
width. 

Length 
between 
quoins. 

Remaiks. 

1 

FiT^  

1» 
12 

7 

7 

■f 

1 

IM. 

FmL 

Feet. 
524 
564 

458 
515 
558 
5W 
540 
*548 
*538 
*668 

Fut. 
50 
50 
60 
50 
55 
55 
55 
55 
55 
55 

Fut. 

308 
311 
300 
300 
342 
842 
342 
342 
342 
342 

85 
80 
731 
67i 
544 
44i 
36 
25* 
18 
If 

Finished  in  1887. 

Z.     .  .. 

..-.do 

Movable 

do 

Finished  in  1882 

4 

5 

248 
250 
248 
248 
248 
248 
248 
248 

210 
285 

310 
316 
292 
*300 
•290 
*420 

Finished  in  1880. 
I>o. 

6 

do 

Finished  in  1888. . 

7 

.    ..do 

To  be  finished  in  1882. 

8 

do 

Do. 

tf    .      . 

.do 

Not  begun  yet 
Do. 

10 

do 

u 

do 

Do. 

*  Approximate. 

ComsMroiaZ  tffeeU  of  the  lochs  and  dams.— The  conunercial  effect  of  the  locks  and 
dams  first  bnilt  on  the  Great  Kanawha,  and  the  additional  benefits  to  result  from 
competing  the  improvement  to  the  month  of  the  river  are  shown  in  some  detail  in 
the  keport  of  the  Chief  of  Engineers  for  1887,  page  1921,  etc.,  and  by  commercial 
statistics  in  lator  Annual  Reports,  and  will  be  but  briefly  referred  to  here. 

Dams  Nos.  4  and  6  were  completed  in  1880;  No.  3  in  1882;  No.  6  in  1886,  and  No. 
2  in  1887.  The  shipment  of  coal  by  river  for  the  ^ear  ending  June,  1881,  was  385,148 
tons.    It  has  increased  steadily,  and  in  1891  the  river  shipment  was  1,030,454  tons. 

In  1880  there  were  but  two  mines  above  the  head  of  the  Charleston  pool  (the  site 
of  Lock  5)  shipping  by  river,  and  they  were  sending  out  altogether  not  to  exceed 
8,000  tons  per  year.  There  are  now  17  mines  above  No.  5  shipping  by  river.  The 
on^ut  of  tnese  17  mines  by  river  last  year  was  546,020  tons,  it  is  evident  too  that 
the  present  output  of  coal  from  this  part  of  the  valley  is  but  a  small  part  of  what  it 
will  become,  as  the  ooal  and  ooke  business  is  being  increased  and  new  mines  opened 
all  the  time. 

There  are  now  21  towboats  and  about  900  barges  engaged  in  the  coal  trade  on  the 
river. 

The  ordinary  freight  and  passenger  traffic  has  increased  and  is  still  increasing 
rapidly.  In  1«86  these  boats  carried  about  41,000  tons  of  miscellaneous  freight — 
merehandise,  farm  produce,  etc.  Last  year  they  carried  64,000  tons.  There  are  now 
nine  packets  in  the  trade,  five  of  them  being  local  boats,  the  others  running  from 
Charleston  and  above,  to  Cincinnati,  Pittsburg,  Ghbllipolis,  or  other  points  on  the 
Ohio. 

THB  MOYABLB  DAMS. 


The  movable  dams  are  of  the  Chanoine  wicket  type,  operated  from  trestle-service 
bridges.  In  general  features  they  are  all  like  Dam  No.  7,  illustrated  and  described 
herein.  Dams  Nos.  4  and  5  were  completed  and  put  in  operation  in  1880.  and  were 
the  first  movable  dams  in  connection  with  slack-water  improvement  built  in  Amer- 
ica. Dam  6  was  completed  in  1886.  Nos.  7  and  8  are  now  building :  both  are  well 
along  and  will  probably  be  completed  during  the  present  season,  1892. 

The  operation  of  these  dams  on  the  Great  Kana\^a,  the  number  of,  and  time  taken 
in  the  maneuvers,  difficulties  met  with,  number  of  days  the  dams  are  kept  up,  the 
cost  of  operating  and  maintaining,  etc.,  each  year,  are  fully  described  in  the  Annual 
BS^rts  of  the  Chief  of  Engineers. 

The  experience  with  movable  dams  on  this  river  has  on  the  whole  been  very  sat- 
isfactory.   They  are  easily  and  rapidly  maneuvered  (in  these  respects  Pam  No.  6  and 
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those  now  under  tJonBtniction  have  considerable  advantage  over  tliose  first  built), 
the  expense  of  operation  and  maint^enance  is  but  little  if  any  more  than  with  fixed 
dams,  and  they  prove  highly  satisfactory  to  the  river  interests. 

Advantages  overjixed  datm, — The  movable  dams  are  kept  up  whenever  there  is  not 
water  enough  in  the  river  for  coal-boat  navigation  and  down  at  other  times.  Their 
advantages  over  the  ordinary  fixed  dams  for  a  commerce  and  river  like  the  Great 
Kanawha  are  decided,  furnishing  th^  1>enefit8  of  the  usual  slack  water  without  its 
most  serious  drawbacks.  With  fixed  dams  everything  must  pass  through  the  locks; 
with  them  navigation  is  entirely  suspended,  too,  when  the  river  is  near  or  above  the 
topvof  the  lock  walls.  With  movable  dams  the  locks  are  only  used  when  the  dis- 
charge of  the  river  is  so  small  as  to  make  them  necessary.  At  all  other  times  they 
are  down^  practically  on  the  river  bottom,  out  of  the  way,  affording  unobstructed 
open  navigation.  This  is  of  great  advantage  to  all  classes  of  commerce,  and  is  par- 
ticularly so  with  coal,  transported  as  it  is,  and  empty  barges  returned,  in  ''fleets'' 
of  large  barges.  More  barges  can,  of  course,  be  taken  by  a  towboat,  aud  much  bet- 
ter time  mode  by  all  kinds  of  craft  in  '*  open  river,"  when  there  is  water  enough  for 
such  navigation,  than  when  the  stage  or  discharge  compels  the  use  of  the  looks. 

The  movable  dams  being  down  in  high  water,  there  is  comparatively  little  diffi- 
culty in  protecting  the  banks  about  the  works  from  scour.  In  this  respect  they  have 
considerable  advantage,  too,  over  the  fixed  dams. 

Modijicaiionsj  cost  ofoperatingy  eto. — Experience  with  the  dams  has  naturally  sug- 
gested improveiuent-8,  and  No.  6,  the  last  one  completed,  has  sonsiderable  advant>age8 
over  those  first  built  in  strength  and  durability  of  construction,  facilities  for  rapid 
maneuvering,  and  cost  of  operation  and  maintenance.  Dams  7  and  8  have  been  still 
further  improved  in  some  of  their  details. 

No.  6  has  been  in  operation  over  five  years.  The  average  cost  of  operating  and 
maintaining  the  look  and  dam  hfls  been  $2,515  per  year.  This  covers  wages,  sup- 
plies, repairs,  including  considerable  addition  to  the  riprapi)ing,  and  all  expenses 
connected  with  the  work.  The  entire  cost  during  the  five  years  of  repairs  on  the 
dam  proper  and  on  all  of  its  apparatus,  including  paints,  one  of  the  principal  items, 
has  been  something  less  than  $250,  or  an  average  of  $50  per  year. 

This  dam  is  put  up  by  four  or  five  men  in  from  seven  to  twelve  hours;  the  usual  time 
is  about  eight  hours.  It  is  lowered  with  the  same  force  in  about  two  hours.  No 
material  difficulty  has  ever  been  met  with  in  any  of  the* maneuvers  at  No.  6. 

Four  men  are  employed  regularly  at  each  work,  the  same  as  at  the  fixed  dams.  In 
raising  and  lowering  the  dams  one  or  two  extra  men  are  often  hired. 

Maneuvering  the  dams. — The  operation  of  raising  and  lowering  the  dams  is  gener- 
ally understood,  or  will  be  inferred  from  the  drawings,  but  may  he  briefly  described 
as  follows :  In  raising  the  pass  the  bridge  is  first  put  up  trestle  by  trestle  (they  are 
connected  by  chains  as  shown),  beginning  at  the  lock.  As  the  trestles  come  up,  and 
with  them  the  aprons  that  make  the  walk,  the  rails  forming  the  connections  and 
winch  track  are  placed.  In  raising  the  trestles  the  winch  (Plate  10)  is  used  by 
means  of  the  small  top  crane  aud  sheave.  After  the  bridge  is  up  the  wickets  are 
pulled  up  one  by  one  with  the  winch  and  wicket  chains  until  the  props  drop  into 
the  hnrter  seats.  The  wickets  are  not  erected  or  ''  righted  "  as  fast  as  pulled  up  but 
left  '*  on  the  swing"  (en  hascule)^  that  is,  with  the  horse  erect,  the  end  of  the  prop  in 
the  hurter  seat  and  the  wicket  in  a  horizontal  position  at  the  top  of  the  horse.  In 
this  position  the  water  passes  freely  under  the  wicket.  If  righted  as  fast  as  pulled 
up,  the  head  of  water  becomes  so  great  that  the  last  wickets  can  not  be  safely  han- 
dled with  the  winch.  After  being  put  on  the  swing  clear  across,  they  are  ail  rap- 
idly righted ;  this  is  done  with  the  drum  and  brake  on  the  winch  and  wicket  chain, 
the  butt  of  the  wicket  being  held  agiiinst  the  pressure  of  the  water  and  let  against 
the  sill  without  shock.  In  lowering  the  pass  the  wickets  are  pulled^  upstream  a 
few  inches  with  the  winch  by  a  simple  line  and  grab  connection  at  tKe  top  of  the 
wicket.  This  carries  the  foot  of  tlie  prop  out  of  the  scat  into  the  descending  chan- 
nel of  the  hnrter,  when  the  grab  is  disengaged  aud  tl\e  wicket  falls.  After  the 
wickets  are  lowered  the  bridge  is  put  down.  The  maneuvers  briefly  described  above 
refer  pasticularly  to  the  navigation  pass.  The  weir  is  maneuvered  on  the  same 
general  plan,  but  the  weir  wickets  being  smaller  than  those  of  the  pass,  they  can  be 
raised  or  lowered,  put  on  the  swing,  or  righted  with  full  head  whenever  desired. 
The  maneuver  of  the  weir  when  the  dam  is  up  is  governed  by  the  stage  or  discharge 
of  the  river,  it  being  kept  wholly  or  partly  raised  as  re<}uired  to  regulate  the  surface 
of  the  pool.  A  pass  wi(;ket,  for  reasons  given  above,  is  never  lowered  or  swung 
nnlesi  the  whole  dam  is  to  go  down. 

Telephone  linej  equipments^  etc. — Concert  of  action  is  necessary  in  maneuvering  the 
dams  and  regulating  the  pools,  and  the  different  works  are  connected  with  each  other 
and  with  the  ct^ntriil  office  at  Charleston  by  telephone.  The  line  is  also  extended  to 
Kanawha  Fsills  to  give  notice  of  floodh,  and  daily  communication  by  mail,  and  by 
telegraph  when  necessary,  is  had  with  Ilinton  at  the  mouth  of  the  X^reenuiier^  GO 
miles  above  the  Falls.  Digitized  by  GoOgle 
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A  Hsilt  service  boat  fiiriiisbed  with  a  derrick,  capstsm,  andvabiu  i^ required  at  oa<^b 
movable  dam  to  assist  in  the  maneuvers,  transport  brid|;o  rails,  tools,  etc.  A  com< 
{>lete  diring  outfit  is  also  necessary  at  each. 

On  the  bank,  in  addition  to  the  houses  for  the  men,  a  drum  house  and  tramway  to 
handle  apparatus  and  tools,  a  carpenter  shop,  blacksmith  shop,  and  a  storehouse  are 
reonired.  Such  buildini;^,  except  the  drum  house,  are  in  use  at  the  fixed  dams  as 
well.    All  of  the  ordinary  repiurs  are  made  by  the  regular  lock  hands. 

LOCK  AND  DAM  NO.  7. 

Look  and  Dam  No.  7  is  loeated  14  miles  below  ChaTleston  and  44^  miles  Arom  the 
month  of  the  river.  The  building  of  the  lock,  or  of  the  cofferdam  to  iuclose  it,  was 
be^rQQ  in  April,  1889.  The  lock  was  completed,  except  the  gates,  in  February,  1892. 
The  foundations  and  masonry  for  the  dam  were  begun  in  the  spring  of  1891,  and  it 
is  oxpeeted  the  dam  will  be  completed  during  the  present  season,  1892. 

Fammdmtions^ — ^The  foundations  are  fully  shown  by  the  drawings.  The  bed  rock  at 
this  aite  is  from  11  feet  to  15|  feet  below  low-water  mark.  It  is  overlaid  with ''  hard- 
pan/'  a  tough,  indoiated  clay,  varying  iti  depth  from  3^  to  8^  feet.  On  the  hardpau 
IS  the  river  bed  of  bowlders  and  coarse  gravel  mixed  with  some  sand  and  mud. 

The  foundations  of  the  lock^  except  the  upper  cross  sill,  all  extend  to  solid  rock; 
ihooe  of  the  dam  resting  partly  on  the  rock  and  partly  on  the  hardpan,  as  shown. 

THB  LOCK.  ' 

The  lock  is  shown  on  Pis.  ii,  xi,  xii,  xiti,  and  xrv.  It  is  342  feet  long,  between 
qnoinSyWith  a  clear  width  in  chamber  of  55  feet.  The  total  length,  not  including; 
gnard  cribs,  is  411  feet.  The  walls,  including  concrete  foundations,  are  from  27  to  31 .75 
leet  high;  they  are  uniformly  20  feet  above  top  of  miter  sills.  The  maximum  lift, 
when  Dam  No.  8  is  up  and  the  pools  full,  will  be  about  8  feet;  with  No.  8  down  the 
lift  in  low  water  would  be  about  10  feet. 

The  eojferdam. — The  cofferdam  for  the  lock  and  guard  cribs  was  536  feet  long  up 
and  down  stream,  with  shore  ends  152  and  134  feet  long.  It  was  built  of  round  tim- 
ber cribs,  sunk  in  sections  to  the  hardpau,  the  top  bowlders  and  gravel  being  dred^^ed 
off,  filled  with  heavy  dredged  material,  sheathed  on  the  outside  and  baiiked  with 
clay  and  gravel.  Tne  cribs  forming  the  sections  were  15  feet  wide,  21  feet  long,  and 
about  19  teet  high,  the  top  of  the  coffer  being  about  11  feet  above  low-water  mark. 

FouudaHon9. — ^The  hardpan  was  excavated  to  solid  rock  and  in  main  part  replaced 
by  concrete  up  to  within  5.50  feet  of  top  of  miter  sills,  at  which  level  the  mtisoury 
of  the  walls  begins.  For  the  purpose  of  anchorage,  part  of  the  masonry  under  the 
miter  siUs  extends  to  the  rock  as  shown  (PI.  xi). 

Matowrff. — ^The  stone  useil  at  No.  7  is  yellowish  and  bluish  ^ay,  medium  and  fine- 
grained sandstone  (probably  the  ''Morgan town''  and  ''Mahoning'')  from  three  quar- 
ries along  the  river  from  1  to  7  miles  above  the  site.  It  weighs  about  150  pounds  per 
cubic  foot,  and  the  crushing  load  of  2-iuch  cubes  varies  from  25,000  to  46,(X)0  pounds. 

The  chamber  faces  of  the  walls  are  of  pointed-faoe  ashlar,  and  the  other  faces 
gODerally,  except  the  back  of  the  land  wall,  of  rock-faced  ashlar.  The  chamber 
eomoTB,  quoins,  sills,  and  coping  are  dimension  stone,  bushhammered.  The  interior 
of  the  walls  and  the  back  of^  the  land  wall  and  wings  were  classified  as  '*  backiug," 
described  in  the  specifioatlons  as  follows:  "The  backing  of  all  the  walls  Hhall  be 
of  toiind,  good-sized,  vertical-sided  stones.  It  shall  generally  be  shaped  ivp  and 
bedded  top  and  bottom  and  made  to  correspond  with  height  of  front  stone  before 
being  brought  on  the  wall.  The  beds  of  backing  not  to  exceed  1  inch  in  thickness. 
It  shall  be  laid  in  full  beds  of  mortar  so  as  to  thoroughly  bond  and  break  joints. 
The  spaces  between  backing  stones,  due  to  irregularities  of  form,  not  to  exceed  8 
inches  at  the  widest  point,  and  are  to  be  filled  solid  with  selected  hammer-shaped 
stones  and  spalls,  caiefuUy  laid  and  settled  in  mortar."  The  use  of  grout  was  pro- 
hibited. 

Comertte. — ^The  concrete  was  mixed  in  batches  of  broken  stone,  33  cubic  feet ;  sand, 
15  cubic  feet:  cement  (Rodendale),  2  barrels.  This  ma<le  36  cubic  feet  of  concrete 
rammed  in  plaoe. 

Back  of  vaUs,  eic, — ^The  back  of  the  land  wall  was  hammer-dressed  and  laid  in  off- 
sets. For  drainage  behind  this  wall  loose  stone  were  placed  between  the  back  and 
embankment  leading  to  a  culvert  in  the  lower  wing  (PI.  xi).  Communication 
between  the  pools  was  guarded  against  by  puddle  about  the  upper  wing. 

iroiM  i%  maBomyfOmcEorage.eto. — The  miter  sills  are  anchored  by  l^-inch  wedge 
bolts  that  reach  into  the  bed  rock ;  the  sills  and  anchorage  are  shown  on  PI.  xi. 
The  anchorage  for  the  lock  gates  is  shown  on  Pis.  xii  and  xiii.  Line  fastenings  and 
ladders  are  built  in  the  fiM;es  of  the  chamber  walls,  as  indicated  on  PI.  xi;  aetails 
of  the  £wteiiings  aie  shown  on  Plate  xiv. 
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Lock  gates. — ^Tlie  gatep  and  gate  irons  are  shown  on  Pis.  xii,  xiii,  and  xiv.  The 
gates  are  of  white  oak,  huilt  without  heel  or  miter  posts,  the  main  beams  running 
through  and  the  ends  and  center  made  solid  by  filling  blocks,  assembled  with  hori- 
zontal and  vertical  bolts  and  keys,  and  spaces  planked  as  shown.  They  are  sus- 
pended at  the  heel  on  steel  gudgeons  and  by  top  fastenings  and  anchorage,  all  below 
the  level  of  the  coping.    Each  leaf  weighs  complete  about  37^  tons. 

The  lock  is  filled  and  emptied  by  valves  in  the  gates,  each  leaf  having  five  east- 
iron  valves  hung  horizontally  in  a  wrought  frame.  The  net  filling  ana  emptying 
areas  are  each  close  to  68  square  feet.  The  valves  are  maneuvered  by  racks  and'pin- 
ions  and  the  gates  by  spars  and  capstans,  as  shown  on  Pis.  xi  and'±u. 

The  valve  areas  are  tne  same  as  at  Lock  No.  6,  and  the  chamber  contents,  owing 
to  the  faces  of  the  walls  being  vertical  instead  of  battered,  somewhat  less  than  Look 
6.  At  No.  6  the  lock  is  filled  and  emptied  at  mayimum  lift  in  about  four  minutes. 
Steamboats  without  tows  are  locked  either  way  in  from  six  and  one-half  to  eight 
minutes. 

Quantities  and  prices, — ^The  lock  was  built  under  a  contract  that  covered  the  look 
complete  except  the  gates.  It  included  oofferdamming,  jumping,  and  bailing,  and 
the  furnishing  of >11  work  and  of  all  materials  except  the  irons,  built  in  the  masonry, 
these  irons  being  supplied  by  the  United 'States  and  placed  by  the  contractor.  The 
quantities  in  the  contract  and  the  prices  per  unit  for  the  work  in  place  were  as  fol- 
lows: 

Grubbing  and  clearing  complete,  $2^000;  crib  logs  in  cofferdam,  53,903  linear  feet 
at  28  cents;  sheathing  for  cofferdam,  34,870  feet  B.  M.  at  $30;  cofferdam  filliu|r, 
7,361  eubic  yards  at  60  cents;  exeavation,  common,  including  dredging,  22,387  cubic 
yards  at  55  cents;  hardpan  excavation,  3,064  cubic  yards  at  $1.25;  rock  excavation, 
11  cubic  yards  at  $4.80;  embankment,  11,031  cubic  yards  at  50  cents;  puddling,  233 
oubio  yards  at  $1.50;  concrete,  600  cubic  yards  at  $5  and  2,713  yards  at  $6.25;  back- 
ing masonry,  5,224  cubic  yards  at  $4.40;  rock-face  masonry,  2,017  cubic  yards  at 
$8.60;  pointed-face  masonry,  1,836  cubic  yards  at  $9;  cut  stone  (comers,  etc.,  bush 
haounered),  351  cubic  yards  at  $12;  sills,  219  cubic  yards  at  $18;  quoins,  76  cubic 
yards  at  $25;  coping,  377  cubic  yards  at  $25;  riprap,  hand -placed,  1,987  cubic  yards 
at  $3;  paving,  1,171  cubic  yards  at  $5;  stone  filling,  3,165  cubic  yardB  at  $1.50;  bolt 
Jtioles  drilled  in  masonry,  1,493  linear  feet  at  50  cents;  timber^  white  oak^  in  guard 
cribs,  etc.,  60,150  feet  B.  M.  at  $40. 

The  aggregate  of  the  contract  was  $160,630.24. 

THE  DAM. 

The  dam  is  of  the  Chanoine  wicket  type^  operated  from  a  trestle  service  bridge,  It 
is  divided  in  two  main  parts,  the  navigation  pass  and  the  weir,  or  in  four  parts,  be- 
ginning at  the  look^  viz,  the  navigation  pass,  center  pier,  weir,  and  abutment.  (See 
plan  of  site,  etc., -PI.  ii.) 

Navigation  pass. — ^The  pass  and  details  of  same  are  fully  shown  on  Pis.  Ii,  iii,  iv,  v, 
Yi,  and  X. 

The  foundations  all  rest  on  concrete,  the  latter  extending  to  bed  rock  under  the 
upper  and  lower  or  exterior  walls,  and  at  wicket  and  trestle  anchorage,  and  to  hard- 
pan  elsewhere,  as  shown.    The  foundations  are  50  feet  long  up  and  down  stream, 
between  neat  lines  of  walls.    The  surface  or  apron  of  the  pass  is  entirely  of  masonry  . 
except  the  wicket  sill  and  the  timbers  for  the  iiorse  and  trestle  boxes. 

The  pass  is  248  feet  wide.  It  is  closed  by  62  wickets  spaced  4  feet  between  centers. 
The  wickets  are  of  oak  with  pine  panels,  framed,  ironed,  and  hung,  as  shown  oi^ 
Pis.  IV  and  v.  They  are  3  feet  8  incnes  wide,  the.8pace  between  them  being  4  inches, 
and  14  feet  one-eighth  inch  lon^.  The  axis  of  rotation  is  6  feet  10  inches  frqm  the 
butt  of  the  wicket  and  5  feet  11  inches  vertically  above  the  top  of  the  sill.  The  top 
of  the  wickets  stand  13  feet  vertically  above  the  sill.  The  inclination  with  the  ver- 
tical is  20^  and  the  lap  on  the  sill  is  5  inches.  These  wickets  are  a  few  inches  longer 
than  any  before  built  on  the  river.  The  details  of  the  wicket  and  wicket  irons  and 
of  the  horse,  prop,  and  hurter  are  shown  on  1*1.  v. 

The  service  bridge  of  the  pass  is  made  by  30  wrought-irou  trestles,  with  attached 
aprons  for  walk  and  connecting  rails.  The  trestles  are  8  feet  apart  between  centers. 
The^oor  of  the  bridge  is  16  feet  9^  inches  above  the  center  of  bottom  axis  of  tres- 
tles and  2  feet  6  inches  above  top  of  wickets  or  normal  pool  level.  The  trestles  are 
connected  by  chains  for  use  in  raising,  the  aprons  foriniug  part  of  this  connection, 
and  have  forged  stops  to  fasten  the  wicket  chains  in.  The  detailn  of  the  pass  bridge 
trestle,  apron,  rails,  and  boxes  are  shown  on  PI.  vi. 

The  wickets  and  bridge  are  anchored  by  If-inch  rods  and  ca«t  disks,  built  in  the 
foundations,  spaced  4  feet  apart  for  both  wicketrt  and  bridge^  as  shown  on  Pis.  in 
and  IV.     The  details  of  the  anchor  rods  and  disk  are  given  on  Pi.  x. 

The  weir. — The  weir  is  shown  on  Pis.  vii,  viii,  ix,  and  x. 

The  masonry  of  the  downstream  wall  of  the  weir  extends  to  bed  rock,  the  remain- 
der of  the  foundations  resting  on  the  hardpan,  as  shown  generally  by  crow  section 
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on  PI.  vni.  The  space  between  the  upper  and  lower  walls  is  filled  partly  with  con- 
crete and  partly  with  clay  and  gravel,  the  concrete  being  used  about  the  anchorage 
and  immetliately  under  the  surface  masonry,  as  shown. 

The  weir  is  316  feet  wide,  closed  by  79  wickets  set  4  feet  between  centers.  The 
wickets  are  3  feet  9  inches  wide  (the  space  being  3  inches)  and  9  feet  2^  inches  lon^. 
The  axis  of  rotation  measured  on  the  wicket  is  4  feet  from  the  butt  and  vertically 

3  feet  4|  inches  from  top  of  sill.  The  top  of  the  wicket  is  8^  feet  vertically  above 
the  sin.    The  inclination  with  the  vertical  is  20^  and  lap  on  sill  a  fraction  less  than 

4  inches.  These  weft  wickets  (those  for  the  weir  of  Dam  8  now  building  are  the 
same  size)  are  from  1^  to  3^  feet  longer  than  at  the  other  dam»  on  the  river. 

The  details  of  the  weir  wicket  and  irons,  and  of  the  horse  and  prop,  are  given  on 
Plate  8.    llie  weir  hnrter  is  shown  isometrically  on  Plate  9. 

The  weir  service  bridge  is  made  by  39  trestles  spaced,  except  at  ends,  8  feet  between 
centers.  In  general  form  of  construction  it  is  like  the  pass  bridge,  the  trestles  hav- 
ing attached  iron  aprons,  connecting  chains,  and  stops  for  wicket  chains,  etc.  The 
details  of  the  trestle,  apron,  rails,  and  boxes  are  shown  on  Plate  9. 

The  npx>er  surfaces  of  the  weir  foundations  of  the  Great  Kanawha  dams  are  all  a 
little  alK>ve  natural  low-water  mark.  On  account  of  this,  in  recent  construction, 
beginning  with  Dam  6,  the  surface  is  made  entirely  of  masonry  (except  the  upper 
guard  stick  and  wicket  cushions,  both  easily  renewed),  and  the  trestle  boxes,  wicket 
sill,  and  hurters  are  fastened  directly  to  the  coping  by  wedge  bolts,  as  shown  on 
Plate  8. 

The  wicket  sill  is  of  cast  iron,  made  in  sections,  with  the  horse  boxes  attached — 
Plate  9.  The  sill  is  anchored  by  rods  and  disks,  as  shown  on  Plates  7  and  8.  The 
details  of  the  anchor  rods  and  disks  are  given  on  Plate  10. 

Center  piety  abutment^  etc, — ^The  center  pier,  the  abutment  and  retaining  crib  below 
it,  and  shore  protection,  are  shown  on  Plates  2,  3,  4.  7,  and  8.  The  foundations  of 
the  pier  all  rest  on  bed  rock,  and  are  mainly  of  concrete:  about  the  downstream  end 
the  masonry  proper  extends  to  rook.  The  concrete  foundations  of  the  abutment 
extend  to  rock  throughout.  The  masonry  of  the  pier  and  abutment  is  principally 
rock-faced  ashlar  with  dimension,  bush-hammered  corners,  and  coping.  The  circular 
recesses  in  both,  for  th^  adjoining  trestles  of  the  bridge  to  fall  m,  are  shown.  For 
drainage  back  of  the  abutment,  loose  stone  are  plaj;ed  between  the  wall  and  em- 
bankment leading  to  an  opening  in  the  lower  wing.  Puddle  is  used  back  from  and 
about  the  upper  wing  to  prevent  communication  between  the  pools. 

Qnamtities  and  prices.— The  foundations  and  masonry  of  the  dam  are  being  built  by 
a  contract  that  covers  the  work  complete,  ready  for  the  wickets  and  trestles.  It 
embraces  coflferdamming,  pumping,  and  bailing,  and  the  furnishing  of  all  work 
and  of  all  materials,  ex(!ept  the  iron  built  into  or  attached  te  the  work,  these  irons 
being  furnished  b^  the  United  States  and  put  in  place  by  the  contractor.  The  ap- 
proximate quantities  and  contract  prices  are  as  follows : 

Ombbiug  and  clearing  site  complete.  $500:  cofferdam  logs,  80,000  linear  feet  at 
20  cents:  sheathing  for  cofferdam,  53,000  leet  B.  M.  at  $30;  cofferdam  filling, 
13,000  cubic  yards  at  60  cents;  excavation  common,  including  dredging,  16,000  cubic 
yards  at  90  cents;  hanlpan  excavation,  1,960  cubic  yards  at  $1.80;  rock  excavation, 
100  cubic  yards  at  $2.50 ;  embankment,  2,000  cubic  yards  at  60  cents ;  puddling,  875 
cubic  yards  at  $1.50;  concrete,  2,830  cubic  yards  at  $7.25;  rock-face  masonry,  2,270 
cubic  yards  at  $10;  pointed-face  masonry,  450  cubic  yards  at  $13;  cut  stone  (bush- 
'hammered  comers,  etc.)  masonry,  100  cubic  yards  at  $15;  sills,  310  cubic  yards  at 
$16;  coping,  430  cubic  yards  at  $15;  stone  filling,  938  cubic  yards  at  $1.50;  riprap, 
hand-pfac^,  700  cubic  yards  at  $2.50;  drilling  bolt  holes  in  masonry,  5,000  linear 
feet  at  30  cents;  timber^  white  oak,  in  permanent  construction,  110,000  feet  B.  M.  at 
^0. 

The  aggregate  of  the  contract,  as  above,  is  $118,215. 

ToUU  eo9t  of  lock  and  dam.— The  estimate  for  the  lock  and  dam  complete  is  as  fol- 
lows: 

The  lock,  as  per  details  of  contract  given  above $160, 630 

Irons  built  in  masonry  of  lock « 1,093 

Lock  gates  complete *   7,800 

$169,523 

Foundations  and  masonry  of  dam,  as  per  details  of  contract  given 

above 118,215 

Iron  work  in  anchorage  and  fixed  parts  of  dam 5,500 

Iron  work  in  movable  parts  of  dam 12,700 

Wood  work  of  wickets 2,350 

Diving  apparatus  and  service  boats 1,300 

140,065 

Land  at  site,  buildings,  engineering,  superintendence,  and  inci- 
dentals....  :..-... ^-r^r^    84,012 

ttwtiNMo  Digitized  byXjOQ_j_ 

Total 343,600 
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In  thU  estimate  the  cost  of  unfinished  details  and  work  not  contracted  for  is  based 
mainly  on  the  actual  cost  of  same  at  Lock  and  Dam  No.  6. 

Addisok  M.  ScOTTy 

Beaidei^t  Engineer, 
United  States  Emou^eer  Office, 

CharleeUm-Kanawha,  W.  Fa.,  MarcK  1892.    . 


COMMERCIAL  STATISTICS. 


United  STi^TES  ENGonESR  Office, 
Charleatm-Kanawha,  W.  Va.,  July  23, 1892. 
The  foUowinji^  statement  shows  the  number  of  tons  of  coal;  incladins  also  that 
manufactured  mto  coke,  mined  and  shipped  from  the  Great  Kanawha  Valley,  below 
Kanawha  Falls,  for  the  several  years  named : 


Shipments. 

Tears. 

BMpmeBts. 

Tears. 

By  river. 

Byrjil. 
road. 

Total. 

By  rirer. 

%3"- 

•   Total. 

1876 ,.... 

Tons, 
161,982 
200,062 
207,346 

386.148 
614, 818 
736,843 
712,493 

Tons. 
*231,717 
*264,386 
*310, 352 

266,266 
531,610 
482,367 

681,889 

Tons. 
398,640 
465,348 
617,698 

650,414 
1,146,426 
1, 219, 210 
1, 231, 382 

Tear  ending 
June  30- 

1886 

1887... 

1888 

1880 

1890 

1801 

1802 

Tons. 

714,466 

020,335 

804,025 

1,070,872 

066,462 

1,030,454 

1,071,611 

Tons. 

558,150 

766,436 

838,507 

881,245 

1,007,337 

1,146,721 

1,233,764 

X^ns. 

1876 

1,272,615 

1877 

1, 605, 771 

Tear    ending 
June  30— 
1881 

1,642,532 
1,058,117 
2,063,700 

1883 

2, 177, 176 

1884 

2,305,275 

1886 

*  The  ahlpmenta  by  railroad  for  th(^ first  three  years  given,  viz :  1875, 1876,  and  1877,  inoliide  the  Kew 
River  mines  above  Kanawha  Falls. 

In  comparing  the  shipments  by  river  and  railroad  the  unfinished  river  improve- 
ment should  not  only  be  taken  into  account  but  also  the  fact  that  the  railroad  ship- 
ments include  two  roads,  the  Chesapeake  and  Ohio  and  the  Kanawha  and  Michigan^ 
carrying  to  eastern^  western,  northern,  and  southern  markets. 


Tonnage  of  the  Great  Kanawha  Rirer  for  the  year  ending  June  80, 1892. 


Tons. 


Shingles,  2.760,000 

Brick,  150,000 

Merchandise  and  produce  by 
steamboats 


Tons. 
4^125 
337 

74,800 


Coal  26,787,788  bushels-. 1, 071, 511 

Timber,  39,585,000  feet,  B.M.        65,975 

Oak  staves, 765,000 2,265 

Tan  bark,  590  cords 590 

Railroad  ties,  924,650 138, 697 

Hoop  poles, 980,000 2,450  Total  tonnage 1,360,750 

Total  tonnage  for  1890  (Report  of  Chief  of  Engineers,  page  2246) .'.  1, 127, 232 

Total  tonnage  for  1891  (Report  of  Chief  of  Eogineers,  page  2425) 1, 226, 355 

Total  tonnage  for  1892  as  above 1,360,750 

Respectfully  submitted, 

Addison  M.  Scott, 

Reeident  Engineer, 
Col.  Wm.  p.  Craighili^ 

Corpe  of  Engineers,  U,  8.  A, 


F  F  a. 


OPERATING   AND   CARE    OF  LOCKS   AND  DAMS   ON   GREAT   KANAWHA 
RIVER,  WEST  VIRGINIA. 

Duriug  the  fiscal  year  the  expense  of  operating  the  locks  and  dams 
on  the  Great  Kanawha  River,  in  West  Virginia,  has  been  paid  in  the 
manner  indicated  by  section  4,  act  of  Jnly  5, 1884,  ^-.^^.^^^  by  GoOqIc 
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In  compliance  with  the  proviso  to  that  section,  which  reqaires  the 
rendition  of  an  itemized  statement  of  such  exi)en8es,  I  have  the  honor 
to  forward  the  inclosed  paper: 

Statemtent  of  expenses  during  the  fiscal  year  ending  June  SO,  1892,  out  of  ike  general  ap- 
j^opriation  for  "Operating  and  care  of  canals  and  other  rcorke  of  navigation"  in 
operating  and  keeping  in  repair  the  locke  and  dame  on  the  Great  Kanawha  River,  Weei 
Virgimia. 

Lock  and  Dam  No.  2 : 

For  wages  of  regular  lock  hands • $2,204.83 

For  repairs  and  extra  labor 1, 172. 61 

For  snpplies,  ae  paints^  oils,  fiiel,  tools,  etc 110. 88 

For  freights  and  transportation 4. 64 

$3,492.96 

Lock  and  Dam  No.  3 : 

For  wages  of  regnlar  lock  hands 2,^25.06 

For  repairs  and  extra  labor 449.40  ^ 

For  supplies,  as  paints,  oils,  fiiel,  tools,  etc IIH.  60 

For  freights  and  transportation 7. 62 

2,800.68 

Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands 2, 220. 39 

For  repairs  (including  extra  bridge  irons)  and  extra  labor.        623. 09 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 141. 28 

For  freights  and  truusportation 5.96 

2,990.72 

Lock  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands 2,242.66 

For  repaira  (inclnding  extra  bridge  irons)  and  extra  labor  1        81 1. 53 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 165. 76  .     . 

For  freights  and  transportation 6.29 

3,226.24 

Lock  and  Dam  No.  6: 

For  wages  of  regnlar  lock  hands 2, 278. 06 

For  repairs  (including  extra  bridge  irons)  and  extra  labor  .        728. 09 

For  8ui>plies,  as  paints,  oils,  fuel,  tools,  etc 128. 42 

For  freights  and  transportation 3.63     - 

3,138.20 

Superintendence  and  central  office  expenses : 

Wages 3,485.31 

Rent  and  supplies 273.99 

Freights  and  transportation 9. 10 

3,768.40 

Dredging  at  locks  and  part  of  running  expenses  of  steamboat : 

Wages 1,263.40 

Repairs  and  supplies 829. 77 

Freights  and  transportation 2.75 

-    2,095.92 

Telephone  line : 

For  rent  of  instruments 140.00 

For  repairs  and  supplies 140.38 

For  freights  and  transportation 6.4i 

286.79 

Qange  reports: 

For  pay  of  gauge-keepers  and  reporters  at  Hiuton  and  Ka- 

nawhaFalls 145.50 

For  repairs  and  supplies 4.96 

160.46 

Ifisoellaneons : 

Repairs  to  flatboats  in  general  work 53.59 

53.59 

Total , 22,003,96 


Digitized  by  VjOOQIC 
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F  F3. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

Between  July  1  and  11  a  small  party  continued  the  work  in  progress 
June  30, 1891,  at  and  near  Jarretts  and  Porter  shoals,  which  are,  re- 
spectively, 12  and  7  miles  from  the  mouth  of  the  river.  Twenty-three 
snags  and  sunken  trees  were  taken  out  and  cut  up,  and  a  number  of 
leaning  trees  cut  down  or  the  projecting  limbs  removed.  A  towpath 
was  also  made  high  up  along  the  bluff  at  Porter  Shoal,  and  two  ring- 
boats  were  put  in  for  use  in  winding  boats  through  the  shoal. 

Some  other  work  was  done  in  JiUy,  August,  and  September  below 
Clay  Court-House,  at  Yankee  Dam,  Big  Laurel,  Big  King,  Little  Spread, 
Queen,  and  Porter  shoals,  in  building,  repairing,  and  modifying  chute 
walls  and  dikes  and  removing  rocks. 

In  the  stretch  between  the  34  and  38  miles  above  Sutton,  which  is  itself 
100  miles  from  the  mouth  of  the  river,  a  number  of  shoals  were  worked 
over  which  had  been  left  in  November,  1888.  The  principal  operation 
was  the  removal  by  blasting  of  about  4,500  cubic  yards  of  large  rock 
to  facilitate  the  movement  of  much  lumber  to  market  in  the  shape  of 
loose  logs.  Above  Sutton  there  is  no  boating  or  rafting  of  any  conse- 
quence, but  below  there  is  a  considerable  movement  of  rafts  and  sepa- 
rate logs  of  valuable  timber,  railroad  ties,  and  sawed  lumber  in  rafts, 
all  downstream,  and  of  push-boats  with  merchandise  upstream. 

The  operations  of  the  United  States  on  the  river  have  greatly  im- 
proved it  for  the  kind  of  navigation  on  it.  There  are  still  several  mill 
dams  which  are  unreasonable  obstructions  to  navigation.  They  have 
been  reported  as  such  to  the  proper  authorities  in  compliance  with  the 
law. 

The  following  are  the  amounts  and  dates  of  apropriations  for  im- 
proving Elk  Eiver,  West  Virginia: 


June  18, 1878 $5,000 

June  14. 1880 5,000 

March  3,  1881 5,000 

August^,  1882 2,000 

Augusts,  1886 1,500 


August  11, 1888 $3,000 

September  19,  1890 2,500 

Total 24^000 


Money  statement. 

July  1, 1891,  balance  unexpended $2,754.31 

June  30, 1892,  amount  expended  during  fiscal  year 2, 595. 42 

July  1, 1892,  balance  unexpended 158.89 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30;  1893 2, 658  89 


(  Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1894 
I  Submitted  in  oompiianee  with  requirements  01  sections  2  of  nver  and 
/     harbor  acts  of  1866  and  1867. 


5,000.00 


bbpobt  or  mb.  addison  m.  scott,  bbsideitt  ekglnxxr. 

United  Siates  Enginbkr  Office, 
Charleiton-Kanawha.  W.  Va.,  Dtoember  16, 1891. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  omaratioiiB  bIjioq 

July  1  on  the  improvement  of  Elk  Eiver,  West  Yirginii^  C^OOCjIp 

igi  ize     y  v^ 
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The  work  was  stopped  October  21  for  want  of  fnndB;  the  appropriation  being  prac- 
tically exhaoBtecL 

With  the  exception  of  a  few  days'  work  early  in  July,  near  the  month  of  the  river, 
at  removing  snags,  etc.  (in  continuation  of  that  reported  for  the  year  ending  July  1, 
1891),  work  was  directed  to  blasting  a  channel  for  logs  through  the  large  loose  rook 
on  the  shoals  in  the  upner  river  near  Webster,  Court-Honse,  and  in  building,  repairing, 
md  altering  chute  walls  and  dikes  and  removing  rock  between  Clay  Conrt-House 
and  the  month  of  the  river. 

RSMOVINO  ROCK  IN  THB  UPPKR  BIYXB. 

This  work  was  begun  September  1  with  a  hired  force  under  Mr.  W.  A.  Porter,  over- 
seer, 5  milee  below  Addison  (Webster  Court-House),  where  it  was  left  November  24, 
1888.  (Report  of  Chief  of  Engineers  for  1889,  page  1956,  etc. )  The  weather  and  stage 
of  water  were  favorable  and  the  work  went  on  without  interruption  until  stopped , 
October  21,  as  stated  above.  This,  with  the  exception  of  some  work  at  Mill  Run  and 
Canoe  Tree  Shoals,  left  unfinished,  owing  to  high  stages  of  water  in  1888,  brought 
the  w^ork  np  to  Addison,  being  all  that  was  contemplated  this  season  in  this  part  of 
the  river  with  the  funds  at  hand. 

The  names  and  location  of  the  shoals  and  the  principal  data  connected  with  the 
work  at  each  are  given  in  the  following  table. 

The  distances  are  given  from  Sutton  (Braxton  Court-House)  as  in  former  table. 
Sutton  is  100  miles  firom  the  mouth  of  the  river : 


Hame  of  ahosL 


FtiBter  Lick  Sboel 

Miltor  Shoal 

SUdmore  Shoal 

ChriMUne  Shoal 

Btg  Inland  Shoal 

Cat  Hole  Shoal 

Tkrlry  Shoal 

Upper  Cat  Hole  Shoal 

Pbaree  Shoal 

Tan  Hole  Shoal 

Shoal  jnat  helow  Addison  . 


Total. 


Mllee 
above 
Satton 


Bocks 
blasted. 


^ 


39 

87 

87i 

88 


sao 


HoleA 
drilled 

and 
blasts 
ftred. 


74 
144 
81 
86 
97 
90 
66 
67 
9 
84 
18 


680 


Books 
blasted  and 
disposed  of 
(approxi- 
mate). 


Ovhidvdt. 
2^4 
1,129 
272 
241 
974 
151 
789 
444 

67 
148 

19 


4,418 


lliere  is  a  large  quantity  of  fine  timber  on  the  Upper  Elk,  and  all  of  the  work  done 
by  the  Government  on  this  oart  of  the  stream  has  been  to  assist  In  driving  and  float- 
ing loose  logs.  Owing  to  the  character  of  the  stream  above  Sutton  no  rafting  or 
push-boating  is  done  above  that  point. 

As  in  1888,  and  described  in  the  report  referred  to.  the  work  in  this  part  of  the  river 
GOQQsisted  in  blasting  awa^  the  worst  rooks  on  the  snoalB  to  make  a  narrow  channel, 
generally  about  25  feet  wide,  for  logs  to  run  in. 

On  most  of  the  shoals  worked  on  the  passage  could  be  made  wider  to  advantage 
hy  more  blasting,  and  in  several  places  snort  cukes  and  dams  would  be  ^efal  in  keep- 
ing logs  out  of  iSmL  lodging-places  In  pockets  and  behind  islands. 


WORK  BELOW  CLAY  OOURT-HOU89. 

ms  work  was  done  by  hired  labor  In  July,  August,  and  September.  Mr.  Leslie 
Frame,  a  pilot  and  Inmoerman  of  Braxton  County,  was  the  overseer  on  the  most  of 
this  work.  It'consistedprlneipally,  as  stated  above,  In  building,  repalringMand  chang- 
ing chute  walls  and  dikes  and  removing  rock  on  the  most  troublesome  shoals.    The 


\  and  location  of  the  shoals  and  a  brief  description  of  what  was  done  at  each 
here  follows : 

Yankee  Dam  Shoal  (46  miles  from  mouth  of  river  and  7  miles  below  Clay  Court- 
House). — ^Three  riprap  dikes  were  built,  two  at  the  head  and  one  near  the  foot  of 
the  shoal,  to  concentrate  and  direct  the  water  In  log  and  rafting  stages.  In  addition, 
a  small  bar  or  tow-head  and  a  piece  of  an  old  dike  were  taken  out  on  the  right,  near 
the  head  of  the  shoal,  the  bar  being  reduced  by  horse  scrapers. 

About  554  cubic  yards  of  stone  were  used  in  building  the  dikes,  all  of  which  were 
picked  vp  on  the  shoal,  and  mostly  out  of  the  rafting  dumnel.    Material  movef^ 
from  tow-head  and  old  dike,  about  210  yards.  5  "^^ 

fillOd2 130 
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Big  Laurel  Shoal  (37  miles  from  mouth  of  river). — Built  a  timber  and  atone  dam 
at  head  of  shoal  out  from  left  shore,  past  head  of  island,  59-1  feet  Ion?,  7  feet  wide 
on  bottom,  and  about  3  feet  high.  Also  repaired  and  strengthened  an  old  dike  on  the 
right  shore;  1,170  linear  feet  of  round  timber  and  about  415  cubic  yards  of  new  stone 
were  used  in  the  dam  and  dike. 

Big  King  Skoal  (31  miles  from  mouth  of  river). — Built  a  timber  and  stone  dam  at 
head  of  shoal  255  feet  long,  9  feet  wide  at  base  and  6  feet  at  top,  and  5  feet  high, 
from  right  bank  to  island.  Material  used  in  dam,  2,950  linear  feet  of  round  timber 
and  about  255  cubic  yards  of  stone. 

Also  moved  an  old  riprap  wall  on  left  of  channel  and  rebuilt  it,  lengthening  both 
ends,  near  left  shore.  This  waU,  as  first  located,  proved  to  be  a  good  deal  in  the  way 
of  rafts  and  boats  at  certain  stages  of  wacer,  and  was  changed  at  the  request  of 
several  of  the  best  pilots.  About  365  cubic  yards  of  stone  were  handled  in  moving 
and  lengthening  the  wall. 

LittleSpread  Shoal  (27miles  from  mouth  of  river). — Built  a  timber  and  stone  dike  oat 
from  the  left  shore  to  hold  up  the  w.iter  on  the  shoal  and  keep  rafts  from  running 
into  the  hank.  The  dike  is  440  fei't  lon^,  8  feet  wide  at  base,  6  feet  at  top,  and  4  feet 
high.  In  building  it  3,555  linear  feet  of  round  timber  and  327  cubic  jsida  of  stone 
were  used. 

Queen  Shoal  (25  miles  from  mouth  of  river). — Moved  farther  to  left  and  rebuilt  a 
part  of  the  old  riprap  wall  on  left  to  improve  the  channel  for  rafts  and  boats ;  moved 
and  placed  about  550  cubic  yards  of  stone. 

Porter  Shoal  (7  miles  from  mouth  of  river). — The  work  done  here  consisted  in  blast- 
ing or  breaking  up  with  sledge  sand  removing  a  number  of  large  rocks  from  along  the 
left  bank  that  were  quite  an  obstruction  to  rafts  and  steamboats,  particularly,  the 
latter,  in  high  stages  of  water.  The  rook  disposed  of  aggregated  about  140  cnbio 
yards.  / 

REMOVING  SNAG8,  KTC. 

The  small  party  engaged  in  May  and  June  in  removing  obstructions  below  Qneen 
Shoal,  in  the'interest  mainly  of  steamboat  navigation,  as  described  in  the  last  Annual 
Report,  continued  operations  until  July  11,  when  it  was  disbanded.  The  work  done 
by  this  party  in  July  was  at  and  near  Jarrett«  and  Porter  shoals.  Twenty-three 
snags  and  sunken  trees  were  taken  out  and  cut  up  and  a  number  of  leaning  trees  cut 
down  or  the  projecting  limbs  removed.  In  addition,  a  '^towpath"  was  made  high 
.  up  along  the  bluff  bank  at  Porter  and  two  ringbolts  put  in  for  use  in  winding  boats 
through  the  shoal. 

Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

Bendent  Engineer. 
Col.  William  P.  Craighill, 

Corpe  of  Engineers. 


commercial  statistics. 

United  States  Engineer  Office. 

Charle8ton-Kanaioha,  W,  Va,,  July  18, 1892, 

Commerdal  statistics  for  Elk  Biver,  West  Virginia. 


Tear  ending  Jane— 

• 

Saw  logs 

and 
lumber. 

Feet.B.M. 
5, 200. 000 
5. 975. 000 
5. 100, 000 
15.  Ml,  000 
15.  900,  (100 
15, 750,  (XK) 
26,650.000 
27,995,000 
44,400,000 

Railroad 
Ue8,oak. 

Oak  stares. 

Hoop 
polos. 

Hickory 
spokes. 

Oak 
tan- 
bark. 

Tonnage  of 
timber 

1883     

100,000 
125.000 
250.000 
250,000 
330,000 
295,000 
330,000 
412,500 
880,000 

898,334 
1, 122, 500 
1,433,760 
1,845,000 
1, 210, 000 
1.600,000 
1, 380, 000 

800,000 
1. 405,  UOO 

Cords. 

Tons. 
21,790 

1884 

80  700 

1885     

33  500 

1886 

08,510 

1888 

71.150 

1889 

500.000 
150. 0(K) 
125, 000 

3!H\.  (w>0 
5fl^.  t.^0 

i:  .0,  (KW 

"'366' 
500 
240 

70  200 

18«» 

1801 

89,880 
10:1  700 

1892 

139.800 

rt7> 

■ 

^  ""  r 
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The  marked  increase  in  the  ontpat  of  lumber  will  be  noticed.  The  44,400,000 
Ibetof  lumber  is  divided  in  kind  about  as  follows:  Poplar, 33; 000,000;  white  oak, 
S,000,000;  hemlock,  1,500,000;  the  rest  being  mainly  walnut  and  ash. 

The  amount  of  general  merchandise  and  produce  carried  on  the  river  is  estimated 
at  10,000  tons,  makiiig  the  total  for  the  year,  with  the  timber  products  as  above, 
149,800  tona. 


F  F  4. 

IMPROVEMENT  OP  GAULEY  RIVER,  WEST  VIRGINIA. 

The  small  amount  of  money  available  for  this  river  was  expended  iu 
July,  Angast,  and  September,  1891.  The  anfinished  channels  made  in 
1890  thiongh  the  shoals  within  7  miles  of  Gauley  Bridge  were  cleared 
of  rocks  and  some  new  training  walls  were  built  for  them.  The  chan- 
nel for  boats,  30  feet  wide  and  2  feet  deep  at  low  water,  was  completed 
to  the  foot  of  the  Little  Koughs,  12^  miles. 

A  channel  30  feet  wide  was  also' made  through  the  Little  Roughs  by 
blasting  out  large  bowlders,  the  object  being  to  facilitate  the  downward 
movement  of  logs. 

The  formidable  obstruction  known  as  the  Big  Boughs  was  also  at- 
tacked by  blasting  the  larg«  bowlders  which  form  it. 

The  total  number  of  cubic  yards  of  rock  removed  was  3,184,  and  6,980 
linear  feet  of  waUs  were  built. 

The  work  of  the  year  has  had  the  effect  of  causing  the  movement  of 
ranch  local  freight  by  boats  which  would  otherwise  have  been  hauled 
by  teams  at  greater  cost  to  the  community. 

The  following  letter  explains  itself : 

CTnitbd  States  Engineer  Office, 

Baltimore,  Md.,  May  SI,  1892. 
Gsnsilll:  In  the  money  statement  in  the  last  annual  report,  nnder  the  head  of 
Gftoley  River,  West  Virginia,  the  following  is  fonnd :  ^'Amount  (estimated)  required 
for  completion  of  existing  project,  $4,000.''^ 

The  project  under  which  Congress  has  given  two  appropriations  contained  two 
heads,  viz,  the  improvement  from  the  month  of  the  river  to  the  Roughs  for  bateaux 
navigation,  $10,000,  and  for  the  improvement  of  the  Roughs,  and  above,  $65,000; 
total,  175,000.  See  Annual  Re]K>rt  for  1888,  Part  3,  page  n&2.  The  appropriations 
up  to  this  time  have  been,  August  11,  18^,  and  September  19,  1890,  each  $3,000, 
amounting  to  $6,000. 

Work  was  first  he^nn  on  the  portion  below  the  Roughs,  of  which  the  cost  waa 
estimated  to  be  $10,u)0,  and  when  $4,000  was  stated  a  year  ago  to  be  the  balance 
estimated  for  completion  of  existing  project  it  was  understood  to  refer  to  that  por- 
tion of  the  river.  The  statement  should  have  read ''Amount  (estimated)  required 
for  completion  of  existing  project  below  the  Roughs,  $4,000,"  and  that  it  did  not  so 
read  was  my  fault. 

In  preparing  the  Annual  Report  for  the  current  fiscal  year  doubt  now  arises  as  to 

what  amount  should  be  stated  as  that  ''  required  for  completion  of  existing  project." 

The  orieinal  estimate  was  $75,000  for  the  two  items  as  explained  above,  and  I  re- 

^neet  authority  to  nse  this  total  in  the  money  statement  after  deducting  appropria- 

tums  made  prior  to  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineen. 
Brig.  Qen.  Thomas  L.  Casey, 

CkUf  of  Engineers,  U.S.A. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving Gttuley  River,  West  Virginia: 

August  11,  1888 $3,000.00 

September  19,  1890 ^   3,000.00 

—       ,                                                                                                              Digitized  by  \Z!I~~~~~~ 
Total 6,000.00 
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■ 

Money  statement. 

Jnly  \,  1891,  balance  unexpended $2,938.96 

Jttly  SOy  1892,  amount  expended  daring  fiscal  year 2,856.28 

July  1,  1892;  balance  unexpended 82.68 

Amount  appropriated  by  act  approved  July  13,  1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 082. 68 . 

{Amount  f estimated)  required  for  completion  of  existing  project 66, 000. 00 

Amount  tnat  can  be  profitably  expended  m  fiscal  year  ending  J  une  30, 1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  qf  river  and 
harbor  acts  of  1866  and  1867. 


RBPORT  OV  MR.  WILLIAM  PROCTOR  SMITH,  ASSISTANT  EKGINEBIU 

Baltimore,  Md.^  November  16, 1891, 

Colonel  :  I  have  the  honor  to  report  the  following  operations  on  the  improvement 
of  Gauley  River,  West  Virginia,  for  the  season  of  1891. 

The  river  being  very  low  in  May  it  was  thought  advisable  to  start  the  work,  and 
accordingly  everything  was  made  ready  by  the  Ist  of  June,  when  rains  set  in  which 
kept  the  river  up  untilthe  29th,  at  which  time  work  was  begun  and  continued  un- 
til the  22d  of  September. 

liwas  found  tliat  the  channels  made  in  1890  needed  clearing  out  and  that  addi- 
tional win^  walls  were  desirable;  so  work  was  begun  on  them,  beginning  at  the  Big 
Creek,  If  miles  above  the  mouth  of  the  river,  and  extended  to  and  through  Mill  Shoal, 
7f  miles  above  the  same  point,  from  which  were  removed  712  cubic  yards  of  loose 
sand  and  12  cubic  yards  of  solid  rock,  and  1,004  linear  feet  of  main  and  wing  walls 
were  built. 

Owing  to  the  large  amount  of  work  absolutely  required  in  this  part  of  the  river, 
the  project  for  the  season  could  not  be  carried  out  in  full. 

The  new  work  began  at  Humphreys  Shoal,  1^  miles  above  the  month  of  the  Gauley, 
and  channels  were  made  through  the  shoals  left  last  season,  as  far  as  the  head  of  Mul 
Shoal,  7f  miles  above  the  initial  point ;  from  which  place  to  Sugar  Creek,  6f  miles  far- 
ther up  the  river,  the  work  was  entirely  new  during  the  season. 

The  combined  width  of  the  shoals  in  the  whole  distance  of  the  new  work  amounts 
to  8,623  feet,  coveriuc  a  river  space  of  71  miles,  from  which  were  removed  857  cubic 
yards  of  loose  and  1,603  cubic  yards  of  solid  rock,  with  which  were  buUt  5,976  linear 
feet  of  main  and  wing  walls. 

The  wing  walls  were  built  of  loose  stone,  borrowed  from  points  near  by,  mixed 
with  brush  and  gravel  and  sand  when  the  latter  could  be  procured. 

Thertotal  amount  of  loose  rock  for  the  seaeon  yras  1,569  cubic  yards;  of  solid  rook, 
1,615  cubic  yards;  in  all,  3,184  cubic  yards. 

The  walls  vary  in  width  from  3  feet  to  10  feet,  and  in  height  from  1  foot  to  5  feet, 
and  amount  to  6,980  feet  in  length. 

The  combined  widths  of  shoals  amount  to  14,137  feet,  or  nearly  2f  miles. 

The  total  faJl  over  the  shoals  and  ledges  from  the  moutn  of  the  river  to  the  head 
of  the  Big  Roughs,  13.4  miles,  is  79.8  feet,  and  the  entire  fall  of  the  river  between 
these  points  can  be  but  little  more,  although  the  levels  were  not  taken. 

At  Tritts  Shoal,  9i  miles  above  the  mouth  of  the  river,  two  channels  were  made, 
one  long  and  curved  for  extreme  low  water,  the  other  short  and  straight  for  water  at 
and  above  zero. 

The  bateau  channel,  30  feet  wide  and  2  feet  deep  at  zero  or  ordinary  low  water, 
was  completed  to  the  foot  of  the  Little  Roughs,  12|  miles,  on  the  8th  of  Augtlst,  and 
there  the  force  was  reorganized,  put  in  camp,  and  set  at  work  at  that  point.  Little 
Roughs,  by  blasting  out  tne  large  bowlders  for  floating  logs,  through  which  was  made 
a  channel  600  feet  long  and  30  feet  wide,  requiring  the  removal  of  SO  rooks,  containing 
310  cubic  yards.  The  Little  Roughs,  as  shown  on  the  tracing  of  map  accompanying 
this  report,  is  the  beginning  of  the  ''Roughs"  of  Gauley,  which  extend  from  this 
point  tip  the  river  for  a  distance  of  26  miles,  as  mentioned  in  your  report  December 
26,  1887,  page  1761,  Appendix  1)  D  6  of  the  Annual  Report  of  the  Chief  of  Engineers, 
U.  S.  Army,  for  1888,  and  the  shoal  called  Big  Roughs,  on  the  same  map,  is  the  fourth 
in  this  series. 

This  completed,  the  force  was  moved  to  Big  Roughs,  1  mile  up  the  river,  a  partial 
channel  having  to  be  made  through  Beaver  Pond  Shoal  and  Camp  Shoal  to  admit  the 
passage  of  the  boats.  ^-^  I 
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Throagh  the  Big  Roughs  a  channel  30  feet  wide  and  900  foot  long  was  made  on  the 
right  bsak,  and  irom  the  left  hank,  near  the  head  of  the  shoal,  another  channel  of 
the  same  width  was  made  intersecting  the  former  479  feet  helow,  in  all,  1,379  feet, 
from  which  were  hlasted  31  rocks,  containing  1,24.9  en  hie  yards. 

In  these  Roughs  at  the  rapid  portions  there  are  no  fragments  over  6  inches  ahove 
ceroy  and  in  the  still  water  below  none  over  1  foot  above  the  same  plane ;  thns  with 
a  2^foot^  or  3-foot  rise  logs  can  be  floated  without  obstruction. 

The  bateau  channel  is  iS^  miles  iH  length,  and  the  logging  chute  1^  miles. 

Eleven  distinct  rises  oocurred,  varying  in  height  from  three-fourths  of  a  foot  to7i 
feet. 

The  highest  gange  reading  was  6.5  feet  above  and  the  lowest  1.9  feet  below  aero  or 
ordinarylow  water.  Out  of  seventy-seven  working  days  seventeen  were  lost.  The 
average  number  of  men  eniployed  was  14.1  per  day.  Rain  fell  on  twenty-six  days  dur- 
ing the  working  period.  Four  hundred  pounds  of.  Hercules  dynamite  and  1,600  feet 
of  doable-taped  fuse  were  used. 

The  loose  rock  was  removed  at  a  cost  of  62^  cents  per  cnbic  yard  and  the  solid  rock, 
or  rather  bowlders,  for  80  cents  per  cubic  yard.  One  bateau  and  one  rook  boat  was 
hired  during  the  season.  There  are  four  bateaux  and  three  flat  boats  in  use  on  the 
river. 

There  are  five  saw  and  two  stave  mills  in  operation  in  this  section  and  another  of 
the  latter  is  being  put  in  place.  Three  million  six  hundred  and  thirty-five  thousand 
feet  of  lumber,  600,000  staves,  and  500,000  feet  of  logs  are  now  in  the  river  ready  for 
shipment.  The  above  will  be  shipped  as  soon  as  a  new  incline  is  made  at  Gauley 
Station,  Chesapeake  and  Ohio  Railway,  the  facilities  for  handling  lumber  at  the 
station  being  utterly  inadequate. 

Out  of  31  shoals  nrom  the  mouth  of  the  river  to  Sugar  Creek,  14  miles,  28  were 
vorked  at  during  the  season.  The  work  whilst  making  the  bateau  channel  was  done 
in  nniavorable  weather.  ^  Frequent  rains  caused  high  and  swift  water,  which  made 
the  work,  more  expensive  and  less  satisfactory  in  every  way. 

The  work  at  Big  and  Little  Roiighs  was  done  under  more  favorable  circumstances, 
and  had  not  the  appropriation  given  out  operations  could  have  continued  through- 
out September  and  the  first  week  in  October,  for  there  were  no  rains  and  the  river 
fen  to  2.25  fbet  below  zero,  stopping  navigation  and  leaving  only  about  6  inches  in 
acme  of  the  channels  and  in  others  scarcely  any. 

Since  the  improvement  began  in  the  fall  of  1888  there  has  been  no  ice,  consequently 
it  remains  to  be  seen  what  enect  it  wiU  have  on  the  walls,  which  in  the  greater  part 
are  made  of  small  loose  stone  and  liable  to  be  worn  down.  At  the  same  time  it  will 
be  interesting  to  observe  the  eifect  of  the  ice  on  the  loose  material  in  the  logging 
"  ehntea.'' 

In  view  of  pntting  on  a  smaU  stern- wheel  tugboat,  which  is  contemplated  by  some 
of  the  boatmen,  it  is  respectfully  recommended,  in  order  to  straighten  the  channels, 
that  a  ''chnte'^  be  maoe  through  Scrabble  Creek  Ledges  near  the  left  bank  of  the 
river  with  wing  walls,  to  cost  $110,  and  that  the  channel  be  widened  10  feet  at  Buck 
Ford  Ledges,  tS  cost  $75,  these  ledges  being  respectively  one-fourth  and  two-thirds  of 
a  mile  from  the  mouth  of  the.river.  Also,  work  straightening  channel  at  the  head  of 
Big  Creek,  to  cost  $40,  and  channel  near  the  left  bank  of  the  river,  at  Winding  Shoal, 
to  eoflt  $^,  the  former  If  miles  and  the  latter  2^  miles  above  the  mouth  of  the 
river. 

Whether  the  boat  be  built  or  not,  it  is  recommended  that  a  straight  channel  be 
made  at  MUl  ShoaL  7f  miles  above  the  initial  point,  800  feet  long  and  30  feet  wide, 
near  the  right  bank  of  the  stream,  to  cost,  as  near  as  can  be  estimated,  $900.  The 
old  channel  here  is  curved,  and  the  grade  occurs  at  the  curve,  making  it  difficult  to 
navigate  when  the  water  is  comparatively  high. 

At  Tritts  Shoal,  9|  miles  above  the  mouth  of  the  river,  the  short  channel  should 
be  deepened  and  wing  walls  be  built  to  throw  all  of  the  water  into  it,  at  a  cost  of 
•90. 

At  Big  and  Little  Roughs  some  bowlders  should  be  blasted  out  at  the  middle  and 
lower  ends  of  the  chimn^,  at  a  cost  of  $100. 

Total  estimated  amount  recommended  for  improvement  of  present  channels,  $1,400. 

Reference  is  made  to  a  table  for  details  of  the  work  at  the  various  points  and  to 
another  table  for  commercial  statistics. 

Sketches  of  the  river,  at  the  points  worked  at,  were  made  and  placed  at  their  re- 
spective estimated  positions  on  a  map  to  the  scale  of  800  feet  to  the  inch,  made  after 
tne  fieldwork  was  completed. 

The  map  shows  all  of  the  shoals,  ledges,  and  roughs  on  the  Gauley  as  far  as  the 
improvement  has  gone  and  the  manner  in  which  they  were  improved. 

A  tracing  of  the  map  accompanies  this  report. 

Beflpeetmlly  submitted. 

Wm.  Proctor  Smith. 

^AaHsiani  JEngdmf^ 

CotL  WlIXIAM  P.  Craiohili^  o 

Engineer  Corps,  U.  8.  A, 
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Table  shotring  the  disiancM  from  Gauley  Bridge,  W,  Fa.,  to  foot  of  shoal  or  ledge,  their 
length,  and  difference  of  level  between  head  and  foot  of  same;  also  the  quantity  and 
quality  of  material  ejTca rated  in  waking  and  impromng  the  channel  in  CUiuleg  Siver, 
West  Virginia,  from  its  mouth  to  Sugar  Creek,  in  Fayette  County,  W.  Fa,,  1891, 


Name  of  shoal. 


Junction  of  New  and  Gauley 

Rivers 

Scrabble  Creek  Tedges 

Buck  Forfl  Ledi^ 

Humphreys  Shoal 

Big  Creek  Shoal , 

Poal  Shoal 

Winding  Shoal 

Kincaid  Shoal 

Dnrdoo  Shoal 

Burden  Ripple 

Long  Shoal 

Twenty-mile  Creek  Shoal 

No.  1 ,  aboT  e 

•     No.2,above 

N  o.  3,  above 

Foster  Shoal 

No.  1,  above : 

"So.  2,  above 

No.  3,  above 

Mill  Shoal 

Church  Hollow  Shoal 

Slmms  Shoal 

Tritts  Shoal 

Ford  Shoal 

Laurel  Shoal 

Upper  Shoal 

Little  Ledges 

Little  Roughs 

Beaver  Pond  Shoul 

Camp  Shoal 

BigKouglis 


Total. 


MUes. 


Feet. 


.8 
L2 

.4 
3.2 

.1 
1 

L6 
1.9 

.2 
2.8 
4.1 
1.2 

.2 

.3 
2.3 

.6 

.2 

.9 
6.6 
2.5 
1.1 
8.6 
2 

2.5 
4.1 
1.1 
9.1 
8.7 

.8 
14.8 


14,137     79.8     1,569 


Ou.yds  C.yd*. 


24 
12 
10 
15 
75 

108 
2 

105 
00 

118 
20 
18 
83 
8 
•  6 
60 

135 
43 
18 

218 
9 

112 

124 

123 


24 
810 


1,249 


1,615 


O.yds 


24 
12 
10 
15 
75 

112 
2 

106 
92 

118 
20 
18 


140 

43 

20 

230 

9 

112 

124 

147 

810 

17 

7 

1,249 


3,184 


No. 


No. 


152 


271 


150 


Feet. 


30 


168 


246 
06 

196 
84 

130 

894 
84 
37 

266 
54 

579 

178 
1,400 

200 

253 
1,388 

348 


No. 


200 
100 


265  6,080    71 


FeeL 


24 

138 


406 


603 


COMMERCIAL  STATISTICS  FOR  OAULBY  RIVER,   WEST  VIRGINIA. 


Year  endhig  June  30— 

Saw  logs. 

Lumber. 

Staves. 

Tonnage 

of 
timber. 

Produce, 
etc. 

Total 

fi-om 

Gauley. 

Mer. 

to 
Gauley. 

1888 

Feet. 

691,800 
890,400 
384,800 
884,700 

Feet. 
2,535,300 
3,615,000 
4,452,500 
4, 701, 300 

177,400 
274,200 

7,121 
9,491 
9,676 
10,847 

Tons, 
86 
78 
90 
80 

Tons. 
7,161 
9,560 
9,786 

10,436 

Tons. 

ISO 

1880 

1,822 

1890 

1,985 

1891 

100,000 

1<964 

This  commerce  is  carried  on  with  four  bateaux  and  four  flatboats,  drawing  aboat 
18  inches  of  water  and  of  18  tons  capacity  each. 


dmmeroial  statistics  for  Oanley  River,  West  Virginia,  from  July  1,1891,  to  June  1, 189i^ — 

eleventh  months. 

Lumber - feet..  5,249,200 

Saw  logs do 261,170 

Staves number..  1,200,000 

Shinffles do 111,000 

Total  timber  in tons..  9,627 

Produce,  etc do....  108 

Total  from  Gauley  do....  9,630 

Total  to  Gauley do-...  8^063 
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FF5. 

IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

Tliere  has  been  no  work  on  this  river  in  the  year  ending  June  30, 1892, 
The  following  are  the  amounts  and  dates  of  appropriations  for  iin- 
proving  New  Eiver,  Virginia  and  West  Virginia: 


August  U,  1876 $15,000 

JunelS.  1878 15,000 

March  3,  1879 12,000 

June  14,  1880 24,000 

MarchS,  1881 24,000 


August  2,  1882 $12,000 

Augu8t5,  1886 10,000 

Total 112,000 


Money  statement 

July  1,  1891,  balance  unexpended $2,341.79 

July  1, 1892,  balance  unexpended 2,341.79 

(  AjDonnt  (estimated)  required  for  completion  of  existing  project 159, 000. 00 

<  Submitted  in  compliance  -mth  requirements  of  sections  2  of  riyer  and 
(    harbor  acts  of  1^  and  1867. 
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mPROYEMEMT  OF  CERTAIN  RIYEBS  IN  EENTUCKT  AND  WEST  YIBGINIA. 


REPORT  OF  MAJOR  D.  W.  LOCKWOOD,  CORPS  OF  BNGINESRS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189IS,  WITH 
OTMER DOCUMENTS  RELATING  TO  THE  WORKS. 

DCPSOYEMENTEL 


1.  Tradewater  Riyer,  Kentaoky. 

2.  Operating  and  keeping  in  repair  looks 

and  dams  on  Green  and  Barren  riv- 
ers, Kentaoky. 
8.  Rough  Riyer,  Kentaoky. 

4.  Kentucky  Riyer,  Kentaoky. 

5.  Operating  and  keeping  in  repair  looks 

and  dams  on  Kentaoky  Riyer,  Ken- 
tocky. 

6.  Licking   Riyer^^Kentaoky,    between 

Farmers  and  West  Liberty. 

7.  Big  Sandy  Riyer,  West  Virginia  and 

JKentaeky. 


8.  Leyisa  Fork  of  Big  Sandy  Riyer,  Ken- 

taoky. 

9.  Toff  Fork  of  Biff  Sandy  Riyer,  West 

Virginia  and  Kentaoky. 

10.  Gayandotte  Riyer,  West  Vii^inia. 

11.  Little  Kanawha  Riyer,  West  Y ir;|;inia. 

12.  Operating  and  keeping  in  repair  the 

lock  and  dam  on  "Little  Kanawha 
Riyer^  West  Virginia. 

13.  Baokhannon  Riyer,  West  Virginia. 


United  States  Engineer  Office, 

Cincinnati,  OhiOy  July  8j  1892. 
General:  I  have  the  honor  to  transmit  herewith,  in  duplicate,  the 
annual  reports  on  the  vorks  under  my  charge  at  the  close  of  the  fiscal 
ye^r  ending  June  30, 1892. 

First  Lieut.  William  L.  Sibert,  Oorps  of  Engineers,  has  been  on  duty 
under  the  direction  of  this  office  throughout  the  year. 
Very  respectfully,  your  obedient  servant, 

D.   W.  LOOKWOOD, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Ohiefof  Engineers^  U.  8.  A. 


GG  I. 

IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCET. 

The*  Tradewater  is  a  tributary  of  the  Ohio  and  empties  into  it  79 
miles  below  Evansville,  Ind. 

The  project  for  the  improvement,  adopted  in  1881,  contemplated  orig- 
inally the  removal  of  obstructions,  such  as  bars,  snags,  etc.,  so  as  to 
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open  up  to  navigHtion  22  miles  of  the  river  by  forming  a  channel  with 
a  minimum  width  of  40  feet  and  a  ittininfiim  depth  of  2J  feet  for  6 
months.  The  survey  upon  which  the  project  was  based  covered  41 
miles  of  river,  and  the  scope  of  the  work  has  been  extended  to  embrace 
this,  although  the  depjjh  of  water,  2^  feet,  can  only  be  secured  for  about 
6  months  each  year  in  the  upper  portion. 

The  last  work  done  on  this  river  closed  December  23, 1890.  It  had 
then  been  thoroughly  gone  over  from  its  mouth  to  the  upper  limit  of  the 
improvement,  41^  miles  above. 

The  small  balance  is  held  to  be  used  in  taking  out  snags  and  logs 
that  are  constantly  coming  into  the  channel  during  each  high  water. 

APPROPRLATIONS. 

March  3, 1881 $3,000 

August  2, 1882 3,500 

July  6, 1884 2,000 

August  5, 1886 : r...    2,000 

August  11, 1888 6,000 

Total 16,500 


Money  statement, 

>d # 

[  during  fiscal  year  . . 

July  1,  1892,  balance  uuexpended 907.10 


July  1, 1891,  balance  unexpended # $1,018.54 

June  30,  18^,  amount  expended  during  fiscal  year 111.44 


G  G  a. 


OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  GREEN  AND 
BARREN  RIVERS,  KENTUCKY. 

The  United  States  acquired  possession  of  these  locks  and  dams  De- 
cember 11, 1888,  by  ^purchase.  At  that  date  four  of  the  locks,  to  wit, 
Nos,  1,  2,  and  4,  Green  Eiver,  and  No.  1,  Barren  River,  were  being  op- 
erated. The  river  wall  ofNo.  3,  Green  Kiver,  was  down,  having  fallen 
into  the  river  about  the  first  of  the  year.  No.  2,  Green  River,  was  and 
had  been  for  years  in  a  dilapidated  condition,  the  river  wail  having 

i yielded  outward,  and  the  land  wall  was  only  kept  from  falling  into  the 
ock  chamber  by  being  anchored  to  cribs  in  rear  of  it  filled  with  stone. 

At  No.  1,  Barren,  the  lower  end  of  the  land  wall  had  cracked  badly 
and  was  in  danger  of  falling  at  any  time.  The  first  work  evidently  was 
that  of  restoring  navigation  by  the  reconstruction  of  the  river  wall  at 
Lock  No.  3,  and  as  the  lower  end  of  the  land  wall  of  No.  1,  Barren,  was 
apparently  unsafe,  it  was  deemed  best  to  rebuild  it  at  the  same  time. 
The  above  was  done  in  time  to  reopen  the  river  to  navigation  on  No- 
vember 10, 1890, 

During  the  past  fiscal  year  navigation  has  been  continuous  except  for 
a  few  days,  when  No.  1,  Green,  was  shut  down  to  repair  the  lower  miter 
sill,  and  when  it  was  found  necessary  to  do  the  same  at  No.  3. 

The  dams,  at  the  time  the  United  States  acquired  control  of  them, 
were,  in  some  cases,  in  bad  condition.  This  was  especially  the  case  at 
No.  1,  Barren,  and  at  No.  2,  Green. 

These  dams  have  been  rebuilt  from  the  crest  forward,  and  are  now 
in  thorough  repair.    At  No.  2,  Gi*een,  the  dam  now  extends  straight 


APPENDIX   GG — REPOBT  OP  MAJOR   LOCKWOOD.  2075 

across  the  river  from  the  lock,  the  old  forebay  section  for  the  sawmill 
on  the  abutment  side  having  been  taken  down,  and  the  rock  ledge 
upon  which  it  rested  blasted  out  so  that  part  of  the  lower  slope  of  the 
dam  next  the  abutment  is  now  rock.  This  has  increased  the  available 
spill  of  the  dam  somewhat  and  diminished  the  force  and  extent  of  the 
eddy  near  the  lower  entrance  of  the  lock.  The  upper  entrance  of  this 
lock  has  been  greatly  improved  by  dredging  off  the  point  of  land  at  the 
upper  end. 

The  old  abutment  at  Ko.  4  is  in  a  dilapidated  condition  and  should 
be  rebuilt.  There  has  been  trouble  for  years  at  the  abutment  end  of 
thia  dam,  and  a  deep  hole  above  andl)elow  the  dam  indicate  the  pres- 
ence of  an  extensive  leak.  The  hole  above  has  been  in  times  past  tilled 
with  stone,  and  last  year  a  large  crib  filled  with  stone  was  place<l  in 
the  hole  below  the  dam.  This  answered  very  well,  except  that  the  top 
sheeting  was  torn  off,  due  to  the  fact  that  it  was  placed  close  together, 
so  that  the  water  leaking  through  the  dam  could  not  escape. 

At  Dam  No.  1  there  has  always  been  trouble  from  backwater,  which 
has  washed  the  backing  of  the  upper  breast  away  almost  every  winter^ 
one  year  the  lower  slope  was  turned  over  ujifstream  by  the  back  cur- 
rent from  the  Ohio.  This  dam  is  hard  to  keep  tight  any  way,  as  the 
upper  breast  slope  is  longer  than  the  lower  slope.  About  the  best  way 
of  stopping  leaks  through  it  found  so  far  is  to  throw  into  the  river  just 
above  the  dam  hickory  lathe  saw-dust  when  the  water  is  low  below. 

A  part  of  the  lower  slope  of  this  dam  was  carried  away  during  the 
past  winter,  but  just  how  extensive  the  damage  is  can  not  be  deter- 
mined at  present,  as  the  water  is  too  high  to  make  a  proper  examina- 
tion. 

There  is  but  little  change  noticeable  in  the  condition  of  Lock  No.  2. 
The  leakage  through  the  river  wall,  etc.,  is  so  great  that,  with  the  fill- 
ing valves  open,  the  upper  gates  have  to  be  opened  against  a  he&d  of  6 
mchea.  A  new  lock  seems  absolutely  necessary  here,  and  it  should  be 
provided  for  within  a  short  time.  By  making  the  pool  depth  on  lower 
miter  sill  6  feet  and  raising  the  dam  8  inches  there  will  be  6  feet  navi- 
gation in  Green  River  above  No.  1.  This  I  regard  as  a  matter  of  great 
importance,  as  it  will  give  increased  facilities  for  boating  coal  by  af- 
fording 6  feet  navigation  whenever  there  is  sufficient  water  in  the  Ohio. 

For  details  of  work  done  during  the  past  year  attention  is  invited 
to  the  report  of  lieut.  William  L.  Sibert,  Corps  of  Engineers,  attached 
hereto. 

APPROPRIATIONS. 

Atignstll,  1888,  for  pnrchaee $135,000.00 

.     ALLOTMENTS. 

January  4,  1889 167,112.00 

July  20, 1889 189,110.00 

July  17, 1890 63,783.47 

July  16, 1892 77,807.26 

Total 437,812.73 


Digitized  by  VjOOQIC 
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Detailed  ttaiemeni  of  expenses  incurred  in  preserving  and  mainlaining  navigation  on  that 
portion  of  the  Oreen  and  Barren  rivers,  Kentucky,  improved  fry  locks  and  dams,  daring 
tke  fiscal  year  ending  June  SO,  189t. 

LOCK  No.  1,  GREEN  BIVBB. 


Monthft. 


Salaries. 


Labor  and 
material. 


Camnt 

and  contin< 

gent  ex- 


TotaL 


189L 

Jnly 

Augnst 

September 

October ^ 

Noyember 

December 

1882. 

January .*... 

February 

March 

April 

Miy 

June 

Total 


$187.40 
395.00 
95.00 
95.00 
152.40 
585.40 


228.60 
288.60 
832.40 
267.40 
247.90 


8, 188. 70 


$69.47 


683.61 

296.06 

420.50 

95.11 


1.50 

5.00 

24.00 

35.67 


.50 


1,62L42 


$45.08 
24.73 

150. 7T 
57.18 
17.72 
52.16 


15.66 
44.87 
23.81 
10.56 
38.24 
37.78 


518.00 


$291.96 
410.73 
920.38 
44&19 
590.62 
782.07 


80S.  76 
278.47 
835.91 
378.62 
305.64 
286.18 


6,803.12 


LOCK  No.  %  GKEBN  RIVES. 


1891. 
July 

$187.40 
267.00 
95.00 
95.00 
152.40 
194.40 

288.60 

228.60 
288.60 
332.40 
267.40 
247.90 

$13.25 

5.10 

8.50 

127.65 

46.50 

26.68 

18.20 
78.1.0 
7.00 
7.36 
5.50 
9.60 

$26.96 
24.74 
43.82 
24.96 
17.73 
85.32 

15.67 
17.75 
23.32 
10.55 
11.53 
44.75 

$227.61 
286  84 

fUmtrmbor 

147  32 

October 

247.63 

November 

216  63 

December. - 

256.40 

1892. 
January 

'    822.47 

February ...«..r...r-- 

824.45 

March.r. 

319  01 

April 

350.30 

^::::::::::;:::::;:::;:;;:::::;:::::::::::::::.::. 

284.43 

June. ........T...r. 

802.26 

Total 

2,634.70 

853.52 

297.12 

8,285.84 

LOCK  NO.  8,  GSEBN  BIYER. 


1801. 

July 

Auguat 

September; 

October 

November 

December 

1892. 

January \ 

February 

ICaroh... 

^•::::::::::::::::::::::: 

June 

Tt»tal 


$337.40 
245.00 
601.00 
245.00 
302.40 
194.40 


288.60 
228.60 
288.60 
882.40 
267.40 
247.90 


3,578.70 


$7,253.76 
4,770.99 
6,747.58 
4,401.76 
1,111.20 
8.81 


2.00 
4.25 


16.25 

828.10 

1,020.74 


25,660.44 


$46.19 
47.62 
48.78 
53.30 
24.78 
65.19 


16.07 
17.74 
80.82 
10.55 
22.97 
56.78 


440.24 


$7,687.86 
5,063.61 
7,897.31 
4,700.06 
1,48&8S 
268.40 


806.  S7 
250.50 
819.42 
359.20 
618.47 
1,825.87 


20,679.88 
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Detailed  Biatement  of  expenses  inewrred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Green  and  Barren  rivers,  KentuoJ^,  improved  hy  looks  and  dams,  eto, — 
Continaed. 

LOCK  NO.  i.  aRKBN  RITES. 


HonUis. 

Salaries. 

Labor  and 
material. 

Currant 
and  contin- 
gent ex- 
penses* 

TotaL 

1891. 
July 

$312.40 
220.00 
882.00 
611.00 
152.40 
194.40 

288.60 
228  60 
288.60 
332.40 
267.40 
247.90 

$4,446.74 

3,324.08 

2,487.08 

,3,002.69 

683.59 

148L15 

$25.06 
26.75 
43.48 
82.66 
17.73 
84.86 

15.67 
17.74 
80.82 
16,35 
11.63 
46.29 

$4,784.20 

3,569.83 

2,912.56 

8,646.25 

853.72 

August ......! 

&^i^  /........:.:.:.:::.:.;  ::..::;::; 

October 

TVmmbflr 

876.90 

1892. 
January  ..... .  . 

804.27 
486.72 

P^bmsTV .. ., ....- 

190.38 

1.60 

8.30 

12.76 

v«pri.   ^          _,                   

320  92 

AnriU. 

356.05 

mSwt^..  ..:::; .:..... 

291.68 

JS::::::::::::::::::::;::;::::;:::::::::::::::::::: 

293.19 

Total 

3,525.70 

14, 305. 16 

815.48 

18,146.29 

LOCK  KO.  1.  BARREN  RIVER. 

1891. 
Jaly 

802.40 
9.5.00 
95.00 
2,57.00 
543.40 
194.40 

288.60 
228.60 
288.60 
332.70 
267.40 
247.90 

$127.40 
23.95 
336.85 
241.25 
386.35 
70.10 

9L00 

$25.71 
26.49 
61.68 
18.18 
17.73 
84.85 

16.67 
17.74 
81.22 
12.96 
16.33 
57.66 

$245.51 
145  44 

^^::::^v:^:::::":::::::::::::::::: 

September 

4 

483  03 

October .• 

6)6.43 

KoTcvnber 

947  48 

Oeettnber 

298.85 

1882. 
Jaooary 

806.27 

Febroary .• 

246.34 

u^7....:.\ 

319.82 

April 

7.00 

172.03 

1,084.09 

352.65 

M^ : ... 

455.76 

j«i...:..::; :...:::.:;:::::::::::: 

1,389.65 

Tetal 

2,931.00 

2,450.52 

826.71 

6,707.23 

mOTED  STATES  SNAG  BOAT  WM.  PRESTON  DE 

gj)|r. 

IContha. 

Salaries 
and  labor. 

Repairs. 

Snbsislr 
ence. 

Supplies. 

TotaL 

1891. 
Jiily 

$866.17 
849.84 
833.87 
798.84 
688.66 
484.60 

435.00 
435.00 
435. 00 
402.00 
629.65 
475.87 

$16.84 

$177.41 
173.42 
120.92 
187.20 
«6.18 

$1«7.48 
107.07 
196.96 
160.95 
112. 98 
5.10 

$1,187.90 

1,130.33 

1, 245. 79 

1,184.49 

767  77 

Aofiut 

Scmiember 

94.24 
87.50 

October  

December 

19.78 

10.85 
45.85 
66.  C3 
73.30 

509.38 

1892. 
January  

445  85 

Febrnary 

480. 85 

Mawb^.... .:::::: 

501  03 

Arora 

188.35 
58.56 
162.82 

723  66 

M^y 

87.43 
101.09 

775  64 

jime. .::::::::::..:.:.::::::::::::::; 

44.75 

784.  .33 

Total 

7,294.00 

409.14 

913.60 

1, 120. 27 

9.737.01 
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Detailed  ttatement  of  expenses  incurred  in  mreaerving  and  fnaintaining  navigation  on  thni 
portion  of  the  Green  and  Barren  rivere,  JCenlno&y,  improved  by  lo^  and  dams,  etc — 
Continued. 

UXITBD  STATES  DBBDGE  BOAT  LBBMOND. 


Hontha. 


SiOariM 
and  labor. 


Bepain. 


SuppliM. 


TotaL 


1891. 


July 

August 

S«>pt«mber . 

Ootober 

November . 
December^. 


1802. 


Janauy  .. 
Febmary. 
March.... 

April 

May 

June 


Total. 


$352.70 
320.95 
373.70 
361.70 
100.00 


145.00 
145.00 
145.00 
145.00 
107.13 
340.60 


$703.50 


$70.32 
38.66 
12.50 
24.00 
53.68 
.65 


5.75 
42.38 
25.60 


112.62 


2.00 


48.77 
60.60 


2,626.78 


779.32 


421.79 


$773.91 
301.35 
333.45 
807.70 
415.38 
100.65 


145.00 
150.75 
300.00 
170.00 
245.00 
403.20 


8,827.80 


SUMMABY. 

Lock  No.  1,  Green  Biver $5,303.12 

Lock  No.  2,  Green  Biver 3,285.34 

Lock  No.  3.  Green  Biver 29.670.38 

Lock  No.  4,  Green  Biver 18,14«.» 

Lock  No.  l.BRrren  Biver * ,.    5,707.23 

United  Statea  snag-boat  Wm.  Preston  Dixon 9.737.01 

United  States  dredge  L^nnond 3,827.80 

Grand  total ^ 75,686126 


bbpobt  of  fibst  lieutenant  wm.  l.  sibert,  cobps  of  bnginekb8. 

United  Stat^  Engineer  Office, 

Bowling  Green,  Ky,,  June  SO,  1898, 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  Green 
and  Barren  rivers,  Kontuoky,  for  the  fiscal  year  ending  Jane  30,  1892 : 

The  work  on  these  streams  is  carried  on  under  the  **  indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation/' 

WORK  done. 

LOCK  AND  DAM  NO.   1,   GREEN  RIVER. 

Repairs  to  lock, — Pnm])ed  out  lock  pit ;  repaired  lower  mitre  wall  and  placed  new 
upper  and  Imver  mitre  sills  in  lock.  Removed  old  apparatus  for  operating  gates  and 
placed  new  apparatus  in  position. 

General  work. — Dredged  lock  pit  and  entrances  to  same.  Backed  dam  with  800 
oubic  yards  of  hickory  lathe  dust. 

LOCK  AND  DAM  NO.  2,   GREEN  RIFER. 

Dredged  entrances  to  lock;  backed  dam  with  600  cable  yards  of  hickory  lathe 
dust:  placed  200  linear  feet  of  comb  stick  on  dam;  re-covered  lock-keeper's  dwelling 
and  filled  the  cellar  with  sand,  the  old  cellar  being  always  damp. 

LOCK  AND  DAM  NO.    3,   GREEN  RIVER. 

Coni])leted  repairs  to  dam  by  rebuilding  the  lower  slo^>e  of  a  140-foot  section  and 
by  bbisting  off  ledge  of  rock  on  abutment  side  and  shaping  it  so  as  to  form  a  part 
oi*  dam.  By  removing  the  old  fore  bay,  used  in  running  mill  on  abutment  side, 
and  t\ni  above  ledge  of  rock,  the  spill  way  of  dam  was  increased  85  feet.  Five 
-^ousand  nine  hundred  cubic  yards  of  stone  were  quarried  and  removed  from  this 
ledge  and  utilized  in  filling  dam  and  guide  cribs. 
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€h»ide  cri6«.— Constmcted  upper  and  lower  ^lide  cribs.  Upper  river  crib  in  200 
feet  long,  34  foet  high,  and  15  feet  wide.  Upper  land  crib  is  100  feet  long,  12  feet 
wide^  and  10  feet  high.  Lower  river  ^nide  crib  is  110  feet  long,  34  feet  high,  and  ita 
mean  width  is  13  feet.  Lower  land  crib  is  .550  feet  long;  250  feet  of  it  is  34  feet  high, 
and  300  feet  of  it  is  15  feet  high.    Total  cubic  yards  of  crib  work  built,  12,497. 

JEtepairs  to  lock. — Pumped  out  lock  and  repaired  gates,  placing  four  new  arms  in 
each  lower  gate.  Cut  down  recess  for  lower  gate  in  old  laud  wall  so  as  to  make  it 
Tertical.  Cut  recesses  iu  walls  to  receive  gate  castings  when  gates  were  opened. 
Lengthened  ladders  and  cleaned  out  lock  pit.  Made  more  clearance  under  lower 
grates  by  picking  off  stone  forming  bottom  of  lock.     Rebolted  lower  miter  sills. 

General  ivori, — Drove  29  piles  and  capped  same,  forming  fender  along  island  above 
lock.  Split  up  the  necessary'  stone  and  paved  675  square  yards  of  bank.  Moved 
1,600  cubic  yards  of  earth  in  grading  bank.  BuUt  up  wing  walls  of  lock  so  as  to 
conform  to  grade  of  bank.  Dredged  off  point  above  entrance  to  lock,  and  drove 
forty-five  piles  around  this  point  for  a  fender. 

Mr.  B.  O.  Lermond,  assistant  engineer,  was  in  local  charge  at  this  lock. 

LOCK  AND  DAM  NO.  4,  GRJCEN  KIVBR. 

Repairs  to  dam, — Removed  old  sheeting  from  dam ;  rebuilt  an  80-foot  section  of 
lower  slope  and  placed  new  sheeting  on  dam  throughout.  Replaced  all  missing  stone 
in  dam.  Constructed  and  sunk  a  crib  90  feet  long,  16  feet  wide,  and  22  feet  deep,  'so 
as  to  form  an#apron  below  the  dam  next  to  the  abutment  and  at  the  same  time  filling 
a  hole  washed  out  below  dam,  endangering  same.  The  sheeting  has  been  torn  off 
this  crib  during  the  winter,  evidently  due  to  a  head  caused  by  IcMik  under  dam  from 
aboYe. 

(ruidt  cribs, — Constructed  and  repaired  guide  cribs  above  and  below  lock.  Lower 
land  guide  crib  is  275  feet  long,  average  width  12  feet,  and  30  feet  high.  Up|)erland 
erib  is  140  feet  long,  18  feet  high,  and  15  feet  wide.  Upper  r^ver  crib  rebuilt  from 
water  up,  23Q  feet  long,  10  feet  wide,  and  10  feet  high.  Total  cubic  yards  in  guide 
cribs,  5,837. 

General  work. — Constructed  retaining  crib  ah>ng  mill  race,  450  cubic  yards.  Split 
up  and  laid  408  square  yards  of  paving.  Repointed  coping  of  land  wall  of  lock. 
Placed  new  gate-operating  apparatus  in  position.    Dredged  entrances  to  lock. 

Mr.  George  N.  Bratt  was  in*local  charge  at  this  look. 

LOCK  NO.  7,  BARREN  RIVER. 

Graded  bank,    Quarried  and  laid  804  square  yards  of  paving;  cut,  hauled,  and  set 
.  1,465  square  yards  of  sod.    Set  out  shade  trees  and  cleaned  up  premises.    Placed  500 
cubic  yards  of  sawdust  behind  dam. 

UNITED  STATES  DREDGE  BOAT. 

WorJc  done, — Lock  No.  1,  Green  River:  Removed  5,621  cubic  yards  of  material  and 
36  logs  from  lock  pit  and^en trances  to  lock. 

Lock  No.  2,  Green  River :  Removed  5,200  cubic  yards  of  material  from  entrances  to 
lock. 

Lock  No.  3,  Green  River:  Removed  12,975  cubic  yards  of  material  in  preparing 
foundations  for  guide  cribs  and  in  cleaning  out  lock  entrances  and  pit.  Tore  up  and 
removed  6,000  linear  feet  of  old  crib  timber.  Dredged  and  blasted  off  remains  of  old 
lock  waU  and  cofferdam  to  low-water  level.  Dredged  a  channel  across  river  so  as 
to  barge  stone  from  ledge  below  dam. 

Lock  No.  4,  Green  River :  Removed  2,920  cubic  yards  of  material  from  entrances 
to  lock. 

General  work, — Dredged  off  point  at  Boat  Island,  removing  1,000  cubic  yards  gravel 
Dredge<l  off  bar  at  mouth  of  Green  River,  removing  1,000  cubic  yards  of  material. 
Painted  dredge. 

UNITED  STATES  SNAG  BOAT  WM.  PRESTON  DIXON. 

Removed  1,043  snags  from  channel  of  river;  cut  252  trees  and  deadened  220.   Pulled 
'out  and  removed  cofferdam  at  No.  1,  Green  River.    Pulled  one  dump  scow  out  on 
ways.     Did  all  towing  required  on  Green  and  Barren  Rivers.    Towed  a  dredge  from 
Mt.  Carmel,  111.,  to  Cstlettsburg,  Ky.    Total  miles  run  8,773. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Si  BERT, 

First  Lieutenant  of  EmjineerB, 

Maj.  D.  W.  LocKwooD,  ^.v    ^u  r^ooalp 

Corps  of  Engineers,  U.  8.  A,  Digitized  by  V^OOglC 
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COMMERCIAL  STATISTICS.   • 

C<mmerce  of  Green  and  Barren  rivere,  Kentucky ^  far  fiscal  year  ending  June  SO,  189B, 


ArtldM. 


Barrels,  empty 

Beer 

Cement 

Goal 

Flour 

Grain 

Handles 

Hay 

HiAcs 

Hoop  poles 

Iron,  mannfactnred 

Ijiventock 

Lumber 


1890.         1891 


Tone, 

55 

1,245 

168 

45,904 

733 

1,431 

227 

319 

19 

278 

98 

482 

2,866 


Tons. 

52 

222 

600 

49,000 

1,36:; 

1,284 

6,144 

427 

30 

770 

253 

1,285 

9,000 


1892. 


Tone. 

1.268 

92 

83 

71,431 

1,640 

2,956 

605 

1,106 

233 

4,342 

186 

2,056 

14,505 


▲rtides. 


Merchandise 

Prodnoe 

Salt 

Stx>ne 

Staves  and  heading. 

lies,  railroad 

Tobacxo,  leaf 

Timber,  logs,  etc 

Whisky 

Passengers 


Total. 


1880.         1891. 


Tone. 

8,938 

601 

1,114 

788 


16,378 

4,723 

819,920 

57 

072 


907.146 


Tone. 

16,420 

184 

1,104 

14,762 

744 

21,325 

2,164 

600,000 

43 

1,434 


1802. 


Tone. 

13,008 

384 

t876 

10,742 

7,841 

40.736 

1,858 

283,911 

51 

1,618 


462,206 


List  of  hoaU plying  on  Green  and  Barren  rivers,  Kentucky, 

prameofboat. 

Character. 

Length. 

Breadth. 

Depth. 

• 

Tonnafa. 

Kransville  .,,- r-,-, , ,-- 

Passenger 

FeH. 
121. 
121 
120 
119 

85.4- 

65 
112 
113 
105 

89 
103 
103.4 
105.8 

60 

90 

95 

95 

79 

95 

76 

81 

80 

67 

49 
123.6 

Feet. 
30 
26.8 
21 
24 

18.4 
9 

19.6 
20 
20 
18 

20.3 
18.2 
21 
16 
22 
25 
18 
15 
22 
16.5 
14 
15 
18 
12.1 
32 

Feet, 
5 

3.4 
3.7 
4.2 

V 

4.8 

3.6 

8.6 

3 

3 

2.9 

3.6 

2.8 

3 

3.6 

3 

4.4 

4.8 

3.8 

4 

4 

4 

3.6 

5 

194.26 

R^oue 

do 

189.8 

jr.  c.  Kerr 

do 

12L16 

Bine  Wing 

do 

1U.82 

Fannie  -.,.,,-,-, ^ r 

do 

80.9 

T.  C.  Woodward 

do 

88.60 

liOng^ellow 

Towboat 

98.50 

Sncrene     .  >...•..................... 

do   

96.31 

D.  A.Nisbet 

do 

64.68 

TTncIeBiUv 

do 

79 

D  A.  Goon  win 

do 

69 

Q.B.Monteith 

do L... 

62.01 

Hf nry  Logan  ...t 

do 

83.8 

ICIf^mor  - .-r-- . - -.T«i->«*T ... . .      .  . 

do 

14.64 

Little  Tom  Moss 

do .•. 

66l3 

Bmma  Cooper 

do 

79.10 

MairffieBell 

do 

62.80 

Tugboat 

41.84 

IsabeUa 

do 

66.24 

IX>uiS6  ..••.■•.••.•>..•....«.    ..   .... 

do 

40.80 

Xngleside 

do 

86 

Orphan  Girl 

do 

89 

TTnole  Rnck 

do 

82.84 

Montexnma 

do    

16.19 

United  States  snag  boat  Wm.  Pres- 
ton Bizon. 

Snag  boat...... .->.>■ . 

200 

Report  of  lockages  on  Green  and  Barren  Rivers,  Kentucky,  for  fiscal  year  ending  June 

SO,  1892. 


Look!. 


Green  Hirer ! 

Ko.l 311 

lfo.2 328 

No.3 !  328 

No.4 ,  346 

Barren  Riyer: 

No.l '  361 

Total 1,673 


GK>ing  up. 


394 
321 
251 
30C 


230 
151 
155 
135 


106 
4 

115 


Going  down. 


313 
241 
313 

274 


219 
121 
150 
141 

83 


785 
426 


36 


il 

I 


78  2,318 

2  1,697 

97  1,435 

61  1,282 

19  !    801 


152  i  1,553  I  768   304  ,l,ri34   714  2,353  [  257  7,483  8,797 

1     I  I  I 


\% 


2,682 
2,160 
1.781 
1,421 

794 


Naviffation  through  liocks  Nor.  2  and  4,  Green  River,  and  jNo.  1,  Barren  River,  were 
suspended  only  for  high  water.  Navigation  was  suspended  for  repairs  ten  ^ays  at 
Lock  No.  1,  Qreen  River,  and  thirteen  days  at  Lock  No.  3,  Qreen  River. 
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GG  3. 

IMPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 

Bongh  Eiver  is  a  tributary  of  Green  Eiver,  emptying  into  it  at  a 
point  71  miles  from  its  mouth,  and  8  miles  above  Lock  No.  2,  at  Rumsey. 

Shortly  after  the  war  a  company  built  a  timber  and  stone  lock,  with 
dam  and  abutment,  about  8  miles  from  the  mouth  of  the.  river,  and 
steamboats  from  110  to  125  feet  long  ran  up  the  river  as  far  as  Hart- 
ford, until  the'Green  and  Barren  river  improvements  were  leased  to  the 
Green  and  Barren  Biver  Navigation  Company  by  the  State  of  Ken- 
tucky. It  is  claimed  that  the  excessive  tolls  charged  by  the  navigation 
company  effectually  killed  the  commerce  of  Bough  River,  and  the  lock 
and  dam  were  abandoned.  The  dam  was  only  90  feet  long,  and  shortly 
afterward  the  river  went  around  the  abutment.  Eventually  the  dam 
was  torn  out,  so  that  now  nothing  but  the  ruins  of  the  old  lock  remain. 

The  river  was  very  much  obstructed  at  the  time  work  on  it  was  com- 
menced, and  being  narrow  and  very  crooked,  some  of  the  bends  were 
almost  ^ILed  with  snags,  sunken  timber  and  logs,  while  overhanging 
trees  on  the  banks  constituted  a  still  further  obstruction  to  steamboats. 

The  project  for  its  improvement  was  approved  October  27, 1800,  and 
provides  as  follows:  First.  To  definitely  locate  the  site  of  the  lock  pro- 
posed, and  purchase  or  have  condemned  the  land  needed  about  the  lock 
and  abutment.  Second.  Clear  the  river  of  obstructions,  to  wit:  Over- 
hanging trees  on  the  banks,  and  snags,  logs,  and  stumps  in  the  bed  of 
the  river.  The  estimate  for  this  was  $300  per  mile,  or  $9,000  for  the  30 
miles  between  the  mouth  of  the  river  and  Hartford.  It  is  thought  that 
the  land  needed  about  the  lock  and  abutment  can  be  purchased  for 
from  130  to  $40  per  acre. 

As  overhanging  trees,  if  cut  into  the  river,  would  in  many  cases  sink 
and  cause  worse  obstructions  than  when  standing,  only  those  that  could 
beeut  into  short  lengths  or  pulled  up  on  the  banks  have  been  felled,  others 
were  merely  deadened  by  girdling  and  will  be  cut  do\vn  when  dead  and 
allowed  to  float  away. 

The  location  plans,  etc.,  of  the  proposed  lock  were  approved  by  the 
Chief  of  Engineers  under  date  of  August  31, 1891.  The  site  of  the  lock 
is  near  that  of  the  old  one,  8  miles  from  the  mouth  of  the  river.  The 
principal  figures  in  connection  with  it  are  as  follows : 

Pt.  in. 

Length  oyer  all 191  6 

Length  between  hollow  quoins 145  9 

Height  of  walls 25  8 

Lift 9 

Height  of  dam 15  6 

Gnardof  lock 8 

Depth  of  water  on  lower  miter  sill 4 

I>epth  of  water  on  upper  miter  bill J 6  8 

The  land  required  on  the  lock  side  of  the  river  has  been  surveyed, 
as  well  as  that  required  on  the  abutment  side,  and  a  deed  prepared  for 
the  fii'st  tract  was  submitted  for  approval  iiuder  date  of  February  20, 
1892. 

As  the  wife  of  the  owner  of  the  laud  on  the  abutment  side  is  in  a 
lunatic  asylum,  this  tract  will  have  to  be  condemned  in  the  proper 
courts.  For  information  as  to  details  of  work  done  during  the  fiscal 
year  ending  June  30, 1892,  attention  is  invited  to  the  report  of  First 
Lieut.  Wm.  L.  Sibert,  Corps  of  Engineers,  herewith, 

BNQ  92 131  Digitized  by  GoOglC 
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APrROPRIATIOXS. 

September  19,  1890 $25,000 

Money  statement 

July  1, 1891,  balance  unexpended $24, 291. 46 

June  ^,  1892,  amount  expended  during  fiscal  year 5, 123. 50 

July  1,  1892.  balance  unexpended 19, 167. 96 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 34, 167. 96 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 556. 05 
Anumntthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1894    65, 556. 05 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BEPORT  OF  FIRST  LIEUTENANT  WILLIAM  L.  8IDBRT,  CORPS  OF  ENGINEERS. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Rough 
River,  Kentucky,  for  the  fiscal  year  ending  June  30,  1892: 

That  portion  of  the  project  which  consisted  in  deadening  the  leaning  timber  along 
the  banks  and  removing  the  obstructions  from  the  channel  of  the  stream,  from  the 
mouth  to  Hartford,  Ky.,  has  been  completed. 

No  work  has  been  done  on  projected  lock. 

Work  done, — Deadened,  29,4^*9  trees;  cut  up,  3,260  tree  tops  on  banks  and  1,684  in 
the  river;  cut  up,  2,815  logs  on  bank ;  removed,  5,637  snags  from  river ;  cut,  8^  lean- 
ing trees ;  trimmed,  209  trees,  and  removed,  8  cubic  yards  of  stone  firom  channel  of 
river. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Si  BERT, 

First  Lieutenant  of  Engineers, 
Maj.  1).  W.  Lock  WOOD, 

Corps  of  Engineers,  U,  S.  A. 


COMMERCIAL  STATISTICS. 

Commerce  of  Bough  River,  Kentucky,  for  fiscal  year  ending  June  SO,  1892. 


Artioles. 

180L 

1802. 

Totw. 
80, 161 
9,000 

Tims. 

Tiiiiljer  locM  I'tc  .......... -    -    -    --   -    -- 

50,000 

Total 

98,101 

50,000 

List  of  boats  plying  on  Rough  River,  Kentucky, 


Name. 

Character. 

Length- 

Breadth. 

Depth. 

Tonnage. 

Uncle  Buck 

Tug 

reef. 
67 

Feet. 
18 

Feet. 

4 

30:84 

« 

Digitized  by  VjOOQIC 
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G  G4. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

The  Kentucky  River  is  a  tributary  of  the  Ohio,  and  empties  into  it 
at  CarroUton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  the  object  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky,  and  extend  slackwater  navigation  for  a  draft  of  6 
feet,  by  the  construction  of  additional  locks  and  dams  to  Beatty  ville,  a 
distance  of  261  miles  from  the  mouth  of  the  river. 

WORK  DONE  DURING  THE  YEAR. 

Lock  No,  6. — ^Work  on  this  lock  was  commenced  April  27, 1891,  by 
excavating  for  lock  walls,  and  on  December  2  the  first  boat  was  locked 
through.  The  cofierdam  inclosing  the  lock  site  consisted  in  the  main 
of  a  row  of  piles  joined  by  stringers  and  wale  pieces,  against  which  a 
doable  row  of  sheet  piles  was  driven,  the  whole  being  backed  inside 
and  out  with  gravel  put  in  position  by  dredges.  The  lower  return  wing 
to  the  bank  was  left  open  at  first,  i^o  that  excavation  of  the  inclosed 
area  could  be  eflfected  by  the  dredges.  Afterwards  the  lower  return 
wing  to  the  bank  was  constructed,  the  inclosed  area  pumped  out,  and 
excavation  to  the  rock  made  by  shoveling,  wheeling  out  the  material, 
or  hoisting  it  out  with  derricks.  Although  the  coffer  was  flooded  three 
times  during  the  season,  it  held  well,  leaked  very  little,  and  answered 
every  puriK)8e.  * 

In  the  construction  of  the  lock  and  abutment,  the  following  quanti- 
ties of  stone,  etc.,  were  put  in  place: 


Cubic 

Cubic 

yards. 

feet. 

439 

23 

683 

25 

1,830 

5 

1, 557 

26 

1,287 

1 

3,099 

20 

1,420 

18 

2,028 

2 

1,483 

26 

1,836 

19 

Coping  stone 

ferial  stone 

Ihrettied  £m«  ntone 
Qnarry  tanx  stone. 

Sqaarrd  stone 

Bibckini:  stone 

Foandation  stone  . 
Spawls  and  riprap 

CoDcnte 

Gxoat 


The  dimensions  of  the  lock  are  as  follows:  Length  of  walls,  249  feet. 
Length  of  chamber  between  hollow  quoins,  185  feet.  Width  of  chamber, 
62  feet.    Lift,  14  feet  2^  inches. 

Nearly  all  the  stone  was  on  hand  when  the  work  commenced. 

In  the  constniction  of  the  dam  the  lower  step  is  a  crib  filled  with 
stone  extending  down  to  the  rock  and  reaching  from  the  abutment  to 
the  river  wall  of  the  lock.  The  portion  of  the  dam  extending  upstream 
above  the  lower  step  is  crib  work,  resting  on  139  piles,  and  is  also  filled 
with  rock.  The  upper  breast  of  the  dam  is  protected  by  a  double  row 
of  sheet  piling  extending  down  to  the  rock,  and  will  be  backed  with 
graveL 

In  the  construction  of  the  dam  the  following  material  was  used : 
680,880  feet,  B.  M.,  timber,  291,217  feet,  B.  M.,  sheathing^  16,361  cubic 
yards  stone,  2,235  cubic  yards  fascines,  and  10,949  cubic  yards  sand, 
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clay,  and  gravel  as  backing  to  dam.    The  length  of  the  dam  is  412  feet 
and  the  width  of  base  60  feet. 

When  it  could  be  done  to  advantage  work  was  carried  on  continu- 
ously, day  and  night.  Assistant  Engineer  E.  S.  Burnett  was  in  charge 
of  the  work  of  construction,  and  is  entitled  to  great  credit  for  the  in- 
telligent and  effective  manner  in  which  the  work  was  carried  on.  For 
details  of  work  done,  etc.,  attention  is  invited  to  his  report,  attached 
hereto. 

Beattyville  Dam. — This  dam,  which  had  in  previous  years  been  cut 
down  to  the  level  of  the  second  step,  was  extended  through  the  coffer- 
dam to  the  Proctor  side  of  the  river.  The  object  of  this  dam  is  to  ftir- 
nish  a  pool  extending  up  to  the  Middle  Fork  of  the  Kentucky  to  give 
light-draft  navigation  between  Beattyville  and  the  Kentucky  Union 
Railroad  during  low  water.  The  water  in  the  upper  part  of  this  pool 
is  very  shallow  during  extreme  low  water,  and  it  may  be  necessary  to 
build  four  or  live  low  wing  dams  to  concentrate  the  water  and  give  a 
slightly  increased  depth. 

Lock  No.  7. — In  the  surveys  made  for  locating  locks  and  dams  above 
No.  0,  the  lowest  location  for  No.  7  was  at  Shakers  Ferry  or  High 
Bridge;  others  were  made  above  that  point. 

It  appears  fi'om  recent  investigation  that  Cow  Shoal,  just  below 
Shakers  Ferry,  was  practically  overlooked  and  before  definitely  locat- 
ing No.  7,  this  locality  will  have  to  be  carefully  examined.  It  may  be 
that  the  proper  depth,  6  feet  at  pool  water,  over  this  shoal,  may  be  se- 
cured by  constructing  small  wing  dams  to  narrow  the  low-water  chan- 
nel, but  if  this  can  not  be  done  the  location  of  the  lock  wiU  have  to  be 
made  lower  downstream. 

The  large  mass  of  rock  that  in  former  times  had  slid  into  the  river 
from  the  cliff  at  a  point  near  Br^oklyn  was  removed.  Two  thousand 
nine  hundred  and  forty-seven  cubic  yards  of  rock  and  bowlders  were 
blasted  and  removed,  and  852  cubic  yards  of  sand,  gravel,  and  mad. 

Snag  boat  Kentucky. — This  boat,  originally  called  the  Kwasindj  was 
built  for  the  Wabash  Eiver  in  1879.  In  1884  she  was  temporarily  ixans- 
ferred  to  the  improvement  of  the  Kentucky  Eiver.  Afterwards  she 
was  purchased  for  that  river,  the  price  paid  being  $1,000.  In  1886  the 
boat  was  practically  rebuilt,  a  hull  with  iron  gunwales  and  bulk- 
heads being  substituted  for  the  old  wooden  hull,  and  the  old  upper 
works  retained;  new  cylinders,  12-inch  bore,  were  put  in. 

The  boat  is  now  in  such  condition  that  I  do  not  deem  it  sound  economy 
to  spend  any  more  money  on  repairing  her.  She  requires  a  new  bottom 
throughout;  new  forecastle  deck;  the  timber  of  the  butting  beam  for- 
ward, requires  removal,  and  her  upper  works  are  in  bad  shape.  Her 
boilers,  which  are  13  years  old,  have  been  condemned,  practically,  by 
the  steamboat  inspectors;  they  let  down  three  times  last  season  and 
were  repaired  by  putting  in  new  sheets  and  patching.  The  repairs 
that  she  must  have  made  on  her,  including  new  boilers,  to  render  her 
at  all  serviceable,  will  cost  about  $4,500  or  $5,000.  She  has  not  power 
enough;  she  is  awkward  to  handle,  having  a  square  bow,  and  is  iu  no 
degree  suited  for  the  work  required  of  a  steamboat  under  the  new  con- 
ditions that  exist  on  the  Kentucky  River.  It  must  be  remembered  that 
there  are  now  six  instead  of  four  locks  in  the  slackwater  system. 

In  building  No.  7,  and  other  locks  above,  a  regular  towboat  of  high 
power  is  required,  especially  if  the  stone  just  below  Beattyville  is  to 
be  used  in  the  construction  of  the  next  lock.  In  my  opinion,  the  Ken- 
tucky should  be  sold  for  what  she  wiU  bring,  and  a  new  boat  built  to 
take  her  place,  one  that  can  be  of  service  in  the  general  work  of  fur- 
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ther  improYement  of  the  river,  and  at  the  same  time,  wlien  necessary, 
be  of  service  in  snagging  and  doing  general  work  connected  with  oper- 
atlDg  and  care.    The  present  boat  can  not  do  the  work. 

APPROPRIATIONS. 

K«rcb3,1879 $100,000 

Jniieli,  1880 100,000 

March  3. 1881 125,000 

Angnst^,  1882 : 225,000 

July  5,  1884 250,000 

August  5, 1886 : 187,500 

August  11, 1888 180,000 

September  19, 1890 t 180,000 

1,  347, 500 
Beceiyed  from  Tabler  &  Cogar 500 

i,at8,ooo 

Money  statement 

July  1, 1891,  balance  unexpended $151,816.59 

June  90, 18SR2,  amount  expended  during  fiscal  year 147, 834. 43 

July  1, 1892,  balance  unexpended 3,982.16 

July  1, 1892, outstanding  liabilities 2,128.03 

Jnly  1,1892,  balance  available...^. 1,854.13 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  availabie  for  fiscal  year  ending  June  30, 1893 151, 854. 13 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 524, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 , 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


report  of  mr.  r.  8.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Frankfort,  Ky,,  July  1, 1S92, 
Major:  I  respectfully  submit  the  following  report  on  the  improvement  of  the 
Kentocky  River,  Kentucky,  for  the  fiscal  year  ending  June  30,  1892 : 

LOCK  NO.  6. 

abutment. 

HUtory, — Began  excavating  for  abutment  May  16.  Completed  excavating  June 
27.  Bej^an  setting  stone  June  5.  Completed  setting  stone  July  2.  Set  7  cubic  yards 
(21  cubic  feet)  of  coping  on  return  wiu^  into  bank.  The  return  wing  into  bank  was 
raised  7  feet  6  inches  by  stepping  back  6  feet  5  inches  from  face  of  abutment  six 
steps  2  feet  5  inches  in  length,  rise  15  inches  each. 

LOCK. 

History. — ^Began  excavating  for  foundation  April  27.  Completed  excavation  June 
27.  Began  setting  stone  for  foniidation  July  6.  Completed  foundation  July  26. 
Began  setting  cut  stone  for  lock  walls  July  27.  Completed  setting  stone  October  24, 
189L 

DimeuMons  of  work  done. — Length  of  foundation  on  river-lock  wall,  254  feet. 
Depth,  7  feet  9  inches.    W^dth,  24  feet. 
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Len^b  of  apper-miter  wall,  60  feet.    Depth,  7  feet  4  incbes.    Widtb,  48  feet. 

Length  of  lower-miter  wall,  50  feet;  average  depth.  3  feet  10  incheB  to  solid  rock. 

Length  of  shore-lock  wall  to  solid  rock  on  level  with  footing  course  of  masonry, 
60  feet.  Depth  np-river  end,  7  feet  4  inches  to  level  of  solid  rock  60  feet  down  river* 
Width,  18  feet. 

Excavation. — Dredge  Willie  dredged  7,082  cahic  yards  of  sand,  clay,  earth,  and 
gravel  for  shore-lock  walls,  and  13,284  cnbio  yards  of  sand,  clay,  and  gravel  for 
river-lock  wall. 

Dredge  Ward  dredged  3,112  cnbic  yards  of  sand,  clay,  earth,  and  stone  for  shore- 
lock  wall.  Four  thousand  one  hundred  and  niuty  seven  cubic  yards  of  sand,  clay, 
and  gravel  for  river-lock  wall. 

By  picking,  shoveling,  wheeling,  and  hoisting,  21,472  cubic  yards  of  sand,  clay 
eartb,  and  mud. 

Total  amount  of  material  excavated  for  all  walls,  49,147  cubic  yards. 

Statement  of  stone  used  in  lock, — Set  the  following  amount  of  stone: 


Cubic 
yards. 


Cnbio 
feet 


Cubic 
inches. 


Copiiifc  stone 

Special  Mtone , 

Dressed  face 

Qoarry  face 

Bqnared  stone 

Fonndation  stone 

Backing  stone 

Concreto , 

Spawls  and  riprap  stone 

Qnmt 

Total  amount  stone,  eto 


439 
003 
1,830 
1,557 
1,287 
1.420 
8,909 
1,483 
2.028 
1,836 


16. 578 


25 
25 

5 
26 

1 

18 
20 
26 

2 
•  19 


11 
1 
8 
6 
2 
0 
0 
0 
0 
0 


Stonework — Rehandled  and  assorted  6,842  cubic  yards ;  25  cubic  feet  of  cut  stone  in 
stone  yard. 

Filling. — Placed  behind  shore-lock  wall,  4,243  cubic  yards  of  earth,  clay,  spaUs, 
and  riprap  stone. 

Stonework, — ^Inspected  and  loaded  cut  stone  at  Louisville,  Ky.:  towed  same  to  Lock 
No.  6.  Recnt  special,  dressed-face,  quarry-face,  and  squared-tace  stone.  <Jut  and 
leveled  backing  in  lock  walls.  Drilled  lewis  holes  in  special  and  dressed-face  stone. 
Cut  closures  and  checks  in  stone ;  rounded  stone  for  ladder  ways  and  corners  of  lock 
walls.  Cut,  drilled,  and  trimmed  holes  in  culvert  stone  for  wicket  frames.  Cut 
channels  and  drilled  holes  for  anchor  rods  and  bolts  for  upper  and  lower  lock  gates. 
Cut  and  trimmed  manholes  in  river  and  shore  lock  walls.  Drilled  holes  for  fastening 
miter  and  mud  sills.  Cut  and  rounded  corners  of  steps  for  upper  and  lower  wing 
walls.  Trimmed  stone  for  grates  covering  wicket  shafts.  Cut  and  drilled  holes  for 
capstans  and  placed  same  in  position.  Drilled  four  holes  for  check  posts  and  placed 
same  in  position.  Bolted  all  ladders  in  ladder  ways.  Placed  in  position  all  wickets, 
wicket  frames,  shafts,  screens,  and  housings,  etc. 
«    Trestles, — Placed  iron  trestles  in  position  between  mud  and  miter  sills. 

Upper  and  Lower  Lock  Gates, — Dressed  and  painted  lumber^  framed,  completeil, 
and  nung  gates  in  lock  walls.  Place<l  operating  irons  in  position  Used  63,904  feet 
B.  M.  long-leaf  yellow  pine  in  construction  of  gates. 

Lock  entrance. — Dredge  Willie  dredged  500  cubic  yards  of  sand,  clay,  and  graveL 

Dredge  Ward  dredged  12,723  cubic  yards  of  sand,  clay,  and  gravel. 

DAM. 

History. — Began  excavating  June  13;  completed  excavating  October  10.  Began 
laying  timbers  September  2.  Completed  dam  November  21.  Length  of  dam,  412 
feet ;  width  of  dam,  60  feet. 

/>rat?a/ion.— -Excavatt'd  to  an  average  doptb  of  18  feet  from  the  abutment  to  the 
cofferdam,  350  feet  in  length  and  25  feet  m  width.  Removed  from  the  face  and 
upper  end  of  abutment  1,495  cnbic  yards  of  earth  and  clay. 

Dredge  Ward  dredged  20,010  cubic  yards  of  clay  and  gravel.  Dredge  JTtfZi^  dredged 
8,677  cubic,  yards  of  sand,  clay,  and  gravel. 

Removed  by  picking,  shoveling,  and  wheeling  645  cubic  yards  of  sand,  clay,  and 
earth. 

Pi/inp.— Drove  139  piles,  2,877  linear  feet  for  cribbing,  8  by  10  feet  between  abut- 
ment and  cofferdam,  to  an  average  depth  of  15  feet,  the  full  width  of  the  dam. 
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Timbers. — Coustnirted  crib  18  fi^et  wide,  18  foet  hijjli,  an<l  350  feet  lon^  from  the 
abutment  t<>  the  coffenlaiii;  sunk  same  with  riprap  stone  to  solid  rock. 
l>aul  the  following  amount  of  timber: 

J'eet.B.M. 

57  pieces  12  by  12  inches  by  10  feet 6,840 

728  pieces  12  by  12  inches  by  16  feet 139,776 

61«  pieces  12  by  12  inches  by  20  feet 148,320 

ft49  pieces  12  by  12  inches  by  24  feet 186,912 

171  pieces  12  by  12  inches  by  30  feet 61,560 

358  pieces  12  by  12  inches  by  32  feet 137,472 

2, 581  680, 880 

Sheathing, — Spiked  the  following  oak  sheathing  on  dam: 

Oak  lumber —  Foet,B.M 

2-inch 24,216 

a-inch 66,291 

5-inch 560 

6-iuch 34,524 

9-inch 165,626 

291, 217 
Spikes. — Used  the  following  amount  of  ajiikes: 


Spike 

^       I  by  6  inches 5,200 

f  by  8  inches 1,833 

I  by  12  inches 68 

fby  16  inches 11,105 

I  by  24  inches 2,299 

20,505 

Stone, — ^Placed  16,361  cubic  yards  8  cubic  feet  of  riprap  stone  in  cribbing. 
Backing, — Placed  10,949  cubic  yards  of  sand,  clay,  and  gravel,  and  2,235  cubic  yards 
of  fascines  behind  dam. 

UPPER  SIIOnK  GUIDE   WALL. 

ExeavaHon. — Removed  by  picking,  shoveling,  wheeling,  and  hoisting,  2,586  cubic 
yards  of  sand,  clay,  earth,  and  gravel  to  solid  rock  for  foundation. 
PUing. — Drove  32  piles,  aggregating  293  linear  feet. 
Timher  laid. — Laid  the  following  amount  of  timber: 

Feet,  B.M. 

17  pieces    6  by  12  inches  by  16  feet 1,632 

184  pieces  12  by  12  inches  by  16  feet 35,328 

172  pieces  12  by  12  inches  by  20  feet 41,280 

135  pieces  12  by  12  inches  by  24  feet 38,880 

20  pieces  12  by  12  inches  by  30  feet 7,200 

46  pieces  12  by  12  inches  by  32  feet 17,664 

574  pieces.  141, 984 

Spikee. — Used  the  following  number  of  spikes : 

Spikes : 

f  by  12  inches 50 

f  by  16  inches 1,026 

f  by  24  inches 114 

Stone, — Placed  846  cubic  yards  of  riprap  stone  in  cribbing. 
Filling, — Placed  behind  wall  212  cubic  yards  of  riprap  stone. 
DiMention  of  wall, — One  hundred  and  forty-three  by  16  feet.    Foundation  of  wall, 
24  feet. 

LOWER  SHORE  GUIDE   WALL. 

Excavation. — Removed  by  picking,  shoveling,  wheeling,  and  hoisting,  3,477  cubio 
yards  of  sand,  clay,  earth,  and  gravel.  Blasted  165  cubic  yards  of  solid  rock  for  foun- 
dation, 24  feet  wide.  /^^^M^ 
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Timher, — Laid  the  following  amount  of  timber : 

Feet,  B.  M. 

1  piece  12  by  12  inches  by  10  feet 120 

96  pieces  12  bv  12  inches  by  16  feftt 18,432 

16  pieces  12  by  12  inches  by  20  feet   3,840 

39  pieces  12bv  12  inches  bv  24  feet   11,233 

1  piece  12  by  12  inches  by  30  feet 360 

2  pieces  12  by  12  inches  by  32  feet  768 

155  pieces.  34, 752 

Spikes. — Used  the  following  nnmber  of  spikes : 
Spikes : 

f  by  16  inches 580 

i  by  24  inches 157 

Stone, — Placed  50  cubic  yards  of  stone  in  cribhing.  ' 

Filling. — Placed  behind  wall,  159  cubic  of  riprap  stone. 

Dimenaion  of  wall. — One  hundred  and  fifteen  by  16  feet.  Foundation,  24  feet 
wide. 

Counterfort  return  wing  walls  into  the  bank  at  upper  and  lower  end  of  inside 
lock  wall : 

Foundation. — The  foundation  of  these  walls  are  on  solid  rock  and  bonded  into  the 
shore  lock  wall. 

JHmenHon. — ^Length  of  wing  walls,  35  feet  5  inches. 

Width  of  walls  at  foundation,  12  feet ;  width  at  top,  5  feet.    The  walls  were  raised 
6  feet  8  inches,  in  5  steps,  above  lock  wall,  by  stepping  back  from  back  face  of  lock  * 
wall  7  feet  1  inch,  with  a  rise  of  16  inches  to  each  step. 

CARPENTER  WORK. 

TVavel^  trestles. — Built  two  foundations  for  traveler  trestles,  for  setting  stone  on 
inside  lock  wall,  260  feet  long  by  18  feet  wide;  average  height,  3  feet;  one  fonnd»»- 
tion,  260  by  5  by  3  feet. 

Dimensions. — (l)  Trestle,  260  feet  long,  34  feet  high,  and  18  feet  wide;  (1)  trestle, 
260  feet  long,  34  feet  hieh,  and  5  feet  wide.  Laid  1,040  linear  feet  of  4  by  12  iuch 
oak  stringers  and  1,560  linear  feet  of  2  by  12  inch  oak  on  trestles  and  braced  saiue. 

Tramway  trestles, — Built  the  following  trestles  for  tramway : 


Length. 

Width. 

Height.    1 

Length. 

Width. 

Height. 

1  trestle    

Feet. 
135 
340 
85 
96 

Feet. 
14 

9 
12 

6 

Feet.     '' 

8   i  1  trestle 

Feet. 
40 
126 
20 
20 

Fest. 
18 
12 
9 
6 

F«!i. 

4 

Do » 

14   1 do 

8 

Do 

14   1 do 

16 

Do 

5      ltre«Ue  (switch).. 

8 

Laid  1,678  linear  feet  of  4  by  12  inch  oak  stringers;  1,998  linear  feet  of  2  by  12  inch 
oak  stringers  on  same  and  brace<l  tresthjs.  Built  trestle  from  river  bank  to  cement 
shed;  built  trestle  for  rolling  cement  from  cofferdam  to  lock  walls,  40  feet  long,  9 
feet  wide,  and  16  feet  high. 

General  carpenter  work. — Built  10  platform  foundations  for  engine  and  pumps  and 
braced  same;  built  shed  over  engine,  16  by  24  feet,  in  cofferdam;  built  cover  over 
belt  18  feet  long,  4  feet  wide,  an<l  5  feet  high;  made  and  placed  in  position  2  small 
derricks  on  barges ;  set  up  pile-driver  i  n  colFerdam ;  made  2  floats,  60  by  4  feet ;  made 
bucket  pump,  12  feet  long;  constructed  water  trough  12  by  14  by  14  feet  and  1  bar- 
row run,  100  feet  long;  built  grating  around  suction  pump  to  prevent  gravel  getting 
in  pump,  20  feet  long,  5  feet  high;  made  skids  50  feet  long,  used  in  removing  lock, 
gates  from  bank  to  river;  made  4  check  posts,  8  feet  long,  9  inches  by  12  inches;  1 
stone  chute  12  feet  wide  by  14  feet  long;  1  scaffold  20  feet  long  and  22  feet  wide;  2? 
mud  sills  and  2  miter  sills;  1  closet  in  carpenter  shop;  4  shelves  in  tool  house:  2: 
water  gauges;  2  carpenter  benches;  1  spud  for  dredge  Ward^'lQ  feet  long,  11^  hy  11^ 
inches,  ana  placed  same  in  position  ;  made  jiatterns  for  special  stone  and  lock  gates; 
1  stiff  leg,  20  feet  long,  for  derrick  boat;  4  den'ick  seat-s;  7  stiff  legs;  12  booins;  9 
masts;  2  booms  and  1  mast  seat;  11  mud  scrapers;  42  centers  for  culverts;  4  horse- 

Eower  swee])s;  10  timber  trucks;  4  plumb  rules;  4  ladders,  16  feet  long;  5  hods;  2 
oe  handles;  9  auger  handles;  99  hammer  handles;  3ax]iandle8;  10  barrow  handles; 
25  cant-hook  handles;  14  oars;  1  cavil;  1  chock  for  derrick  boat;ril  pike  poles;  22 
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car  frames:  14  car  brakes;  16  stone  hammers;  12  derrick  cavils;  1  desk;  2  tables;  3 
too!  boxes;  3  hoist iug  trays;  4  mortar  hocks;  3  dump  boxes;  18  straight  edges;  2 
pulleys,  2  inches  in  diameter;  5  'windows;  5  door  screens;  1  grind-stone  frame;  8 
mortar  boxes;  2  coal  boxes;  handled  50  picks,  23  adzes,  82  axes,  16  mattocks^  65 
hammers.  Repaired  derrick  boat,  Hatboats,  dredges  Ward  and  Willie,  barges,  skiffs^ 
1(M  barrows,  3  car  frames. 

Derricks, — Made  foundations,  raised,  rig<;ed,  and  placed  in  position  18  derricks  on 
lock  side  of  river;  3  derricks  on  abutment  side  of  river;  6  derricks  in  and  3  on  plat- 
form in  cofferdam;  2  lar^e  and  2  small  derricks  on  barges  for  handling  timbers, 
sheatin^,  and  stone;  moving  and  changing  derricks  during  the  progress  of  the  work^ 
as  required. 

UNITED  STATES  QNAG  BOAT  KENTUCKY. 

The  United  States  snag  boat  Kentucky  towed  barges  loaded  with  material  for  the 
constraetion  of  the  lock  from  Frankfort,  Ky.,  to  the  lock.  Handled  dredges,  der- 
rick boat,  scows,  etc.  Hoisted  10,000  feet,  B.  M.,  of  Hunken  hewed  timber  from  river 
to  bank;  750  linear  feet  of  piling  from  rivei  to  bank;  9,440  feet^B.  M.,  of  hewed 
timber  and  17,696  feet,  B.  M.,  of  sheathing  from  cofferdam  to  barge,  removed  same  to 
dam  and  unloaded.  Removed  derricks,  derrick  foundations,  and  platform  from  coffer- 
dam to  river  bank ;  removed  40  feet  of  lower  end  of  cofferdam.  General  work  about 
coffer-dam,  abutment,  lock,  and  dam. 

STEAMER  L.  A.  FULTON. 

The  steamer  L,  A,  Fulton  was  chartered  July  23  to  September  14, 1891,  to  take  the 
place  of  the  United  States  snag  boat  Kentucky  while  the  latter  had  her  boilers  re- 
paired. 

Towed  cut  stone  from  Louisville.  Ky.,  to  Lock  No.  6.  Removed  with  scrapers  from 
shore  lock  wall  525  cubic  yards  or  mud.  Acted  as  tendei  for  dredge  Ward,  derrick 
boat^  barges,  scows,  etc.,  and  general  work  around  lock. 

UNITED    STATES    DERRICK  BOAT. 

The  United  States  derrick  boat  unloaded  cement  and  other  material  for  the  works. 
Drove  piles  to  fasten  guy  lines,  and  constructed  foundations  in  river  for  derricks, 
etc.  Drove  piling  for  dam;  assisted  in  removing  cofferdam  from  upper  and  lower 
entrance  of  lock.  Handled  cut  stone  for  lock  walls ;  handled  cement  and  riprap 
stone  for  filling  dam,  and  did  general  work  around  lock  and  dam. 

UNITED  STATES  DREDGE  BOAT  WARD. 

The  United  States  dredge  boat  Ward  dredged  the  following  amount  of  material: 
For  lock  walls,  7,309  cubic  yards  of  sand,  clay,  gravel,  and  stone  j  ion  dam,  20,010 
cubic  yards  of  sand,  clay,  and  gravel;  for  lock  entrances,  12,723  cubic  yards  of  sand, 
clay,  and  gravel:  removed  dipper  and  dipper  handle,  and  replaced  same  with  new; 
removed  1  spud  26  feet  long,  Hi  by  11^  inches. 

Broke  the  following,  and  replaced  same :  1  dipper,  1  dipper  handle,  1  spud,  2  cam 
rods,  1  clutch,  2  pinion  wheels,  1  driving  wheel,  1  junction  band,  1  lever,  1  pump 
cylinder,  8  10-inch  bolts,  7  12-inch  bolts ;  broke  backing  chain  eleven  times,  hoisting 
chain  once. 

UNITED    STATES   DREDGE  BOAT  WILLIE. 

United  States  dredge  boat  Willie  dredged  the  following  amount  of  material :  For 
lock  walls,  20,266  cubic  yards  of  sand,  clay,  and  gravel ;  for  dam,  8,677  cubic  yards 
of  sand,  clay,  and  gravel ;  for  lock  entrances,  500  cubic  yards  of  sand,  clay,  and 
gravel. 

Broke  the  following,  and  repaired  same:  1  screw  in  latch  of  dipper,  1  stand  for 
set  screw;  broke  backing  chain  once. 

OBSTRUCTIONS  IN  RIVER  AT  BROOKLYN,  KENTUCKY,  POOL  NO.  6. 

Complying  with  your  instructions,  work  was-nommenced  in  August,  1891,  removing 
the  rock  that  had  slipped  some  years  ago  from  the  bluff  into  the  channel  of  the  river. 
This  work  has  given  a  depth  of  not  less  than  8  feet  over  the  area  that  had  been  ob- 
structed. 

The  following  is  a  statement  of  work  done : 

Blasted  and  removed  2,947 cubic  yards  of  rock  and  bowlders;  removed  852  cubic 
yards  of  sand,  gravel,  and  mud. 
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BEATTYVILLE  DAM. 

Extending  Ji^ed  damy  through  the  cofferdam,  across  the  old  passes  to  the  Proctor  Bluff, — 
The  work  of  extoudin^  the  fixed  dam  at  the  level  of  the  second  step  through  the 
cofferdam  and  old  passes  to  Proctor  Blnff  was  continued. 

The  following  U  a  statement  of  work  done : 

Material  removed  from  interior  of  cofferdam : 

Mud,  sand,  and  gravel cubic  yards. .  339 

Riprap  stone do 24 

Old  hewed  oak  timber linear  feet. .  1, 389 

Sawed  oak  lumber feet  B.  M . .  2, 106 

Assorted  spikes .-. 736 

Upper  breast  sheathing feet  B.  M..  1,800 

Clay  backing  to  old  breaet  of  dam cubic  yards. .  395 

Material  removed  from  river  guide  wall  to  level  of  first  and  second  steps  of  dam : 

Riprap  stone cubic  yards..  326 

Oak  sheathing feet  B.M..  18,256 

Hewed  oak  timber linear  teet..  8,800 

Sand  and  mud cubic  yards..  464 

Oak  waling linear  feet..  98 

Oak  piles 10 

Assorted  spikes 1,262 

Material  removed  from  up  and  down  river  face  of  cofferdam : 

Mud,  sand,  and  gravel cubic  yards. .  2, 081 

Riprap  stone do 222 

Clay  puddle 1 do 697 

Covering  boards linear  feet..  1, 190 

Oak  bracing do....  213 

Hewed  oak  timber do....  7,113 

Oak  piling do 2,021 

Oak  waling do 590 

Oak  sheet  piling feetB.  M..  28,820 

Assorted  iron  tie-rods 31 

|-inch  iron  chain linear  feet. .  26 


Material  used  in  extending  fixed  dam  through  cofferdam. — ^The  following  material  i 
used  in  extending  fixed  dam  through  cofierdam :  Laid  7,527  linear  feet  of  oak  hewed 
timber;  laid  23,500  feet  B.  M.  9-ineh  oak  timber  as  grillage;  laid  3,994  feet  B.M. 
9-inch  oak  timber  as  grillage;  placed  1,044  cubic  yards  of  riprap  stone;  placed 26,420 
feet  B.  M.  2  by  3  inch  oak  sheathing;  placed  774  cubic  yards  of  clay  behind  breast 
sheathing;  placed  6,515  feet  B.  M.  oak  lumber  upper  breast  sheathing^  placed  57 
cubic  yards  stone  behind  breast  of  dam ;  3, 860  spikes,  assorted. 

Repairs  to  old  fixed  dam, — The  old  fixed  dam  having  been  damaged  by  freshets,  the 
following  work  was  done :  Removed  1,907  linear  feet  of  hewed  oak  crib  timber;  re- 
moved 16,633  feet  B.  M.  3  by  9-inch  oak  sheathing ;  removed  109  cubic  yards  of  sand, 
clay,  and  gravel ;  removed  83  cubic  yards  of  riprap  stone ;  placed  995  linear  feet  hewe<l 
oak  timber ;  placed  5,650  feet  B.  M.  9-iuch  oak  sueathing ;  placed  20,193  feet  B.  M.  3-inch 
oak  sheathing;  placed  287  cubic  yards  riprap  stone;  placed  175  cubic  yards  of  clay 
and  gravel  ae  backing ;  respiked  old  step  sheathing  of  dam. 

Abutm^U, — Heavy  rains  and  freshets  had  scoured  the  bank  at  the  upper  return 
wing  of  the  abutment. 

The  following  material  was  used  in  repairing  the  same :  288  feet  B.  M.  oak  sheath- 
ing, 149  cubic  yards  riprap  stone,  181  barrels  of  cement  (solidified). 

General  worK» — Hauling,  handling,  and  stacking  hewed  timber;  (quarrying  stone; 
constructing  cofferdam  around  gaps  in  cofterdam;  mixing  and  placing  concrete;  re- 
moving and  assorting  old  spikes  from  hewed  timber;  pumping,  watching,  and  care 
of  Government  property. 

ROCK  SHOAL  QUARRY. 

But  slight  damage  has  been  done  to  lock  stone  stacked  at  this  quarry.  On  the 
17th  of  May,  1892,  the  powder  house  and  one  small  office  building  were  damaged  by 
the  bank  at  quarry  slipping  into  the  river. 

Respectfully  submitted. 

R.   8.  BURNKTT, 

Assistant  Engineer* 


Miy.  D.  W.  Lock  WOOD, 

Corps  of  Engineers^  U.  8.  A, 


Digitized  by  VjOOQIC 


APPENDIX  GG — REPORT  OF  MAJOR  LOCKWOOD. 


2091 


COMMERCIAL  STATISTICS. 


Commerce  of  KcHtucky  Biter,  Kentucky,  for  fiscal  year  ending  June  SO,  189S. 


Articles. 


1890. 


Ton9, 


Briek ' 

C«J 1    89,5fi2 

C«ment | 

C<M>]M<rage ' 

Croas-tiM 

Grain '      8,991 

Floar 1,503 


Iran 

iJTeBtmdc. 


4.407 
1,903 
2,350 


189L 


Tens. 
89,752 


14,279 

1.744 

500 

712 

3,065 


1892. 


TmiM. 

345 

130 

203.224 

200 

736 

1.445 

10,219 

6, 2X\ 

6,4iW 

4, 292 

2,906 


Articles. 


'    Loga 

Lamber 

II  Men'bandiiie,  niiscel- 

I      laneous 

I;  Salt 

i  Timber 

'i  Tobarco 

,    Whisky 

j    Passeugera 

I  Tot*l 


1890. 


1891. 


TmiM.       Toru. 
158.903     224,844 
10, 670       15, 256 


19,554 
909 
4,682 
2,783 
4,142 
1,995 


21,739 
1,602 
3,761 
5,636 
4,306 
2,023 


310,354  389,219 


1892. 


Tong, 
72, 749 
13,386 

00,618 
9,025 
21,831 
11,199 
4,098 
3,1-2 


431,840 


Ixsi  of  stem-wheel  boats  plying  on  the  upper  Kentucky  Biver,  Kentucky, 


Ifameofboat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Favorite 

Packet 

Feet. 
109 
92 

Feet. 
15 
13.6 

Feet. 
3 
2.2 

43.64 

Ad»  V    

do 

21  32 

GG5. 

OPERATING  AND  KEEPING  IN  REPAIR  THE   SIX  LOCKS  AND  DAMS  ON 
KENTUCKY  RIVER,  KENTUCKY. 

The  United  States  acquired  possession  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  in  a  more  or  less  crippled  condition,  the 
timber  of  the  dams  being  badly  decayed  and  the  lock  gates  and  operat- 
ing machinery  in  such  a  state  as  to  need  absolute  removal  or  extensive 
repairs. 

Some  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide  walls  above  and  below  the  locks  have  been  constructed,  and  the 
banks  about  the  locks  and  abutments  protected  by  timber  cribbing  to 
prevent  erosion. 

New  lock-keepers'  houses  have  been  built,  the  areas  in  rear  of  the 
land  walls  graded  and  paved,  and  the  grounds  graded,  sown  with  grass 
seed,  and  fenced. 

With  the  completion  of  Lock  and  Dam  No.  6,  slack- water  navigation 
was  extended  to  High  Bridge,  which  is  121  miles  above  the  mouth  of 
the  Kentucky. 

During  the  past  fiscal  year  general  repairs  have  been  made  to  the 
dams,  such  as  replacing  sheeting  torn  off  by  drift,  and  placing  backing 
behind  the  upper  breasts  to  stop  leaks,  etc. 

The  general  repairs  to  the  locks  have  consisted  in  replacing  defective 
ceping,  and  repairing  gates  by  putting  in  new  blocks  and  arms.  When 
necessary  the  entrances  have  been  dredged,  so  as  to  afford  navigation 
equal  to  the  full  depth  on  the  lower  miter  sills,  and  the  guide  and  pro- 
tection cribs  about  the  entrances  have  been  kept  in  repair. 

The  river  has  been  kept  free  from  snags  by  the  United  States  snag  boat 
Kentucky^  which,  although  belonging  to  the  general  improvement  of 
the  Kentucky  Eiver,  is  yet  a  large  part  of  the  time  operated  under  the 
indefinite  appropriation  for  operating  and  care  of  canals,  etc.,  applied 
to  Kentucky  River,  Kentucky.  In  her  present  condition4;hi8  boat  is 
fiur  from  being  effective.  Digitized  by  CjOOQIc 

An  additional  lock-keeper's  dwelling  is  required  at  Lock  No  2r 
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With  the  exception  of  No.  5,  which  needs  backing  badly,  all  the 
dams  are  in  an  efifective  condition  for  low  water.  The  crib  that  for- 
merly extended  downstream  below  the  abntinent  of  No.  1  will  be  re- 
built at  once,  high  water  in  the  Ohio  having  delayed  work  on  it  until 
now.  For  details  concerning  the  work  done  during  the  past  year,  at- 
tention is  invited  to  the  report  of  Assistant  Engineer  E.  8.  Burnett, 
herewith: 

ALLOTMENTS. 

1885 $15,000.00 

1886 24,000.00 

1887 35,133.60 

1888 82,308.54 

1889 82,478.50 

1890 ^.  72,394.80 

1891 28,889.07 

1892 : 48,826.68 

Total 389,031.19 


Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  thai 
portion  of  the  Kentucky  River,  Kentucky,  improved  hy  looks  and  dams,  during  the  fiscal 
year  ending  June  SO,  1892. 


Months. 


Lock  No.  L 


Salaries. 


Labor 

and 

material, 


Current 
and  con- 
tingent 
expenses 


Total. 


Lock  No.  3. 


Salaries. 


Labor 

and 

material. 


Current 
and  con- 
tingent 
expenses. 


TotaL 


180L 

July 

Angnst 

September . . 

October 

November. . 
December. . . 

1892. 

January  — 
February . . . 

March 

AprU 

May 

June 

Total. 


$213.00 
233.00 
159.00 
229.00 
227.00 
233.00 


186.66 
153.33 
153.33 
153. 33 
207.40 
203. 33 


$5.26 
71.31 
177.22 
162.40 
12.30 
2,839.23 


783.43 
2,412,83 
161.25 
148. 59 
119. 00 
513.88 


$4.95 

L40 

12.55 

17.22 

6.94 

9.75 


2.40 


L09 

n.7i 


$233.20 
305.71 
348.77 
408.62 
246.24 
3,08L98 


970.09 
2,566.16 
316. 98 
301.92 
327. 58 
728.92 


$213.00 
233.00 
165.00 
229.00 
227.00 
233.00 


186.66 
153.33 
153.33 
153.33 
207.49 
203.33 


$43.90 

6.40 

187.49 

134.50 


$4.96 
L40 
L40 

17.23 
6.94 


0.30 

6.05 

2.40 

1.00 

1.09 

90.95 

11.61 

2,351.47 


7, 406. 69 


68.01 


9,826.17 


2,857.47 


479.69 


47.02 


$261.85 
240.80 
853.89 
380.73 
233.94 
233.00 


195.96 
159.38 
155.78 
1.54.33 
208.58 
305.89 


2,884.08 


Months. 


Lock  No.  3. 


Salaries. 


Labor 
and  ma- 
terials. 


Current 
and  con- 
tingent 
expenses. 


Total. 


Lock  No.  4. 


Salaries. 


Labor 
and  ma- 
terials. 


Corrent 

and  con< 

tingent 

expenses. 


Total. 


1891. 

July 

AugDst.... 
September . 
October  — 
November  . 
December.. 

1892. 

January  ... 
February  .- 

March 

April 

May 

June 

Total.. 


$213.00 
233.00 
165.00 
229.00 
227.00 
233.00 


186.66 
153.  33 
153.33 
153. 33 
207.50 
203.83 


$96.20 
59.05 

153.08 
63.10 


6.56 


4.90 
30.00 
26.40 
69.10 
3L95 
119.60 


$4.96 
L40 
1.40 

17.23 
0.94 


2.40 


1.08 
11.62 


$314. 15 
293.45 
319.48 
309.33 
233.94 
238.66 


19L66 
183.33 
182;  13 
212.43 
240.53 
834.55 


$213.00 
233.00 
120.00 
229.00 
227.00 
233.00 


186.66 
153.33 
153.33 
153.83 
207.50 
203.38 


$3.00 
43.85 
954.84 
114.47 
79.90 
11.60 


44.96 
1.60 

56.85 
209.58 
112.95 
156.20 


$4.96 
L40 
L40 

18.08 
6.96 


2.40 


1.08 
9.73 


2.357.48        648.94 


45.12 


3, 053. 44 


2,312.48 


1,789.69 


46.94 


$220.96 
278.25 
1, 076. 24 
861.50 
813.85 
344.60 


231.61 
154.88 
313.58 
862.91 
82L53 
369.26 


4.148.U 
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Detailed  tiatement  of  expenset  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Kentuoky  Eiver,  Kentucky,  improved  hy  lockt  and  dame,  etc. — Continued. 


Lock  No.  6. 

Look  No.  6. 

Months. 

SiUaries. 

Labor 

and  ma- 

teriaL 

Current 
and  con- 
tingent 
expenses 

Total. 

Salaries. 

•<%/i  n.<k    :  *"d  con- 
*^           expenses. 

TotoL 

189L 

J,lly    

$213.00 
233.00 
165.00 
229.00 
227.00 
233.00 

186.68 
153.34 
153.34 
15:j.34 
207.51 
203.34 

$110.00 
48.10 
97.70 
374.56 
115.30 
50.36 

1.80 
9.20 

$29.28 
1.40 
6.30 
17.23 
6.95 

352.28 
282.60 
269.00 
620.79 
'349.25 
283.36 

188.48 
162.54 
155. 74 
225.34 
298.44 
383. 16 

/^.x^trattt                 >• 

SArtnmbfir    "'    Tw- 

1 

October 

. 

^ovmilMar          .... 

December  ..     .,... 



$95.00 

186.68 
153.34 
153.34 
153.34 
207.51 
203.34 

$27.92 
182.56 

$122.92 

1892. 
Jin*niirT           .... 

14.40 

383.63 

TfthTTiary      ,,,,^ 

153.34 

l£arch          

2.40 

66.78 
131. 72 

11.40 
106.60 

2.40 

212. 52 

^::::::::::;:;; 

72.00 

89.85 

165.35 

285.06 

1.08 
14.47 

1.08 
25. 32 

219.99 

jnSe      :::..::: 

335.26 

Total 

2.367.55 

1,13422 

79.11 

3,670.88 

1,152.55 

616.97          43.20 

1,712.72 

lAnths. 

United  S 

tales  snag 
steame] 

boat  Ken 
r  Fulton. 

tucky  and 

United  SUtes  dredges  WiUieand  Ward. 

SaUriee 
and  labor. 

Bepairs. 

Supplies. 

Total. 

Salaries 
and  labor. 

Repairs. 

Supplies. 

Total 

18B1. 
Jxlj 

$973.60 
1,021.00 
960.49 
936.82 
948.50 
932.50 

832.49 

589.00 
446.00 
491.00 
780. 32 
972.99 

$79.44 

$452.71 
450.45 
548.61 
199.28 
984.44 
704.06 

1.50 

• 

$1,605.65 
1,471.46 
1. 525. 00 
1, 136. 10 
1.932.94 
1.647.65 

833.99 
589.00 
621.24 
491.00 
780. 32 
1, 630.  72 

$407.78 
290.00 

"433.' 38 
427.  r>o 
435.00 

307. 17 
140.00 
204. 00 
214.  «4 
323.  KJ 
390.00 

$62.88 
11.20 

■"45i.*06' 

■■■'47.*8i" 

$6.15 
58.91 
51.35 

$466.81 

August 

Stntember  ......... 

360. 11 

ie.96 

51.35 

October 

884.44 

November 



427.50 

Deomber.^ 

11.10 


482. 81 

1892. 
jTsoneiry        ....... 

307. 17 

10.60 

150.60 

March          -. 

120.68 

54.56 

204.00 

ADril               

33.70 

248.54 

mK^!:::  : : 

323. 83 

^mj 

June 

3.13 

664.60 

496.15 

886.15 

Total 

9,883.61 

231.26 

4,050.20 

14, 165. 06 

3,573.50 

596.65 

623.16 

4, 793. 31 

SUMMARY. 

Lock  No.  1,  Kentucky  River,  E^ntncky $9,826.17 

Lock  Xo.  2,  Kentucky  River,  Kentucky 2.H84.08 

Lock  No.  3,  Kentucky  River,  Kentucky 3,053.44 

Lock  No.  4,  Kentucky  River,  Kontneky 4, 14^.11 

Lock  No.  5,  Kentucky  River,  Kentucky 3,570.  R8 

Lock  No.  6.  Kentucky  River,  Kentucky 1,712.72 

United  .States  snagboat  if^ftt^fa/ and  steamer  .fV^ton 14,165.06 

United  States  dredges  If  iZK«  and  TTard 4,793.31 

Lock-keeper's  dwelling,  Lock  No.  2 1,446.  10 

Lock-keeper's  dwelling,  I..ockNo.3 1,316.77 

Lock-keeper's  dwelling,  Lock  No.  6 978.17 

Derrick  boat 1,104.59 

OxoBd total 48,999.40 
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report  of  mr.  r.  8.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Frankfort,  Ky,,  June  SO,  189t. 

Major:  I  respectfully  snbmit  the  following  report  on  the  operating  and  care  of 
canids  and  the  maintaining  and  preserving  of  navigation  on  the  Kentucky  River, 
Kentucky,  for  the  fiscal  year  ending  Juno  30, 1892 : 

All  work  of  repairs  contained  in  the  project  for  the  fiscal  year  ending  June  30, 
1892,  has  been  completed.  The  locks  and  dams  are  all  in  general  good  condition, 
with  the  exception  of  the  dam  at  Lock  No.  5,  which  leaks  and  requires  backing. 
The  arms  in  the  upper  gates  at  Locks  Nos.  1  and  3  are  so  badly  decayed  that  new 
gates  are  imperative  for  the  safety  of  navigation. 

The  damage  to  the  extension  of  the  abutment  below  the  dam  at  Lock  No.  1  has  not 
been  repaired,  on  account  of  continuous  high  water  in  the  Ohio  River. 

The  city  and  countv  bridge  at  Frankfort,  Ky.,  has  not  been  raised. 

The  Louisville  and!  Nashville  Railroad  Company  have  not  raised  theur  bridge  at 
Frankfort,  K;^.,  as  required  by  act  of  Congress. 

The  following  is  a  detailed  statement  of  work  done  during  the  past  fiscal  year: 

lock  no.  1. 

Look, — ^Removed  five  defective  pieces  of  coping  from  lock  walls  and  replaced  with 
new  stone;  placed  14  square  yards  of  cement,  leveliug  scaled  coping  stone. 

Dam, — Replaced  sheathing  on  steps  of  dam  that  bad  been  injured  by  drift.  The 
comb  of  the  dam  was  also  repaired  where  drift  had  damaged  it. 

AhutmenU — ^The  crib  exteuHion  of  the  abutment  beluw  the  dam,  which  had  been 
undermined  by  scour  along  its  face,  which  caused  the  upper  end  to  fall  over  into  the 
river,  has  not  been  repaired  on  account  of  continuous  hi^h  wat-er  in  the  Ohio^bUver. 
Ko  damage  has  occurred  by  reason  of  its  not  being  rebuilt. 

Upper  8h4>re  guide  wall. — ^Bank  pressure  forced  the  upper  end  of  this  wall  7  inches 
out  of  line  at  the  top.  The  wall  was  strengthened  by  eight  l^inch  wire  guy  lines 
fastened  to  the  face  of  the  wall  wxd  anchored  to  deadmen  placed  75  feet  behind 
wall. 

Quarryina  Btone  at  GratZf  Kentucky. — ^A  quarry  was  opened  at  Gratz,  Ky.,  the  near- 
est available  point  on  the  river  to  Lock  No.  1,  for  getting  riprap  stx>ne  required  for 
making  repairs  to  the  extension  of  the  abutment.  One  thousand  nine  hundred  and 
forty  three  cubic  yards  of  riprap  stone  was  quarried  and  835  cubic  yards  of  mate- 
rial was  removed  in  stripping  quarry. 

General  work, — ^The  timber  purchased  for  rebuilding  the  extension  of  the  abutment 
was  stacked  immediately  above  the  lock  when  it  was  found  that  it  could  not  be 
used  until  next  season ;  579  pieces  were  taken  out  of  the  river  and  stacked,  aggrefi^a- 
ting  177,256  feet  B.  M.  Removing  vegetation  from  Government  land;  recnttinsr 
water-gauges;  pointing  lock  walls;  removing  mud  and  drift  from  lock  walls  and 
from,  behind  lock  gates.     Watching  and  caring  for  Government  plant. 

Dredging. — It  was  not  found  necessary  to  dredge  lock  entrances. 

General  remarks. — There  was  no  suspension  ol  navigation  except  for  high  water. 
The  lock  walls  were  submerged  thirty  days  during  the  months  of  January,  February, 
March,  and  April. 

Highest  water  occurred  April  26,  upper  gauge  reading  41.60  feet,  lower  gauge  27 
feet. 

Lowest  water  occurred  November  9,  upper  gauge  reading  5.20  feet,  lower  gauge, 
4.70  feet.  • 

LOCK  NO.  2. 

Dam. — Replaced  step  sheathing  knocked  off  by  drift  and  respiked  old  sheathing. 

jAH'k'keeper*H  dwelling. — Completed  construction  of  lock-keeper's  dwelling  by  hired 
labor  and  purchase  of  matiTial  by  circular  letter. 

Dredging. — ^No  dredging  was  re'djuired  at  either  entrance  to  the  lock. 

General  work. — Repaired  and  paint-ed  lock  gates ;  recut  and  repainted  water-gsagee ; 
removing  drift  and  mud  from  lock  entrances.  ^ 

GenerS  remarks. — There  was  no  suspension  of  navigation  at  this  look  except  for 
high  water  during  the  year.  Lock  walls  were  submerged  by  back  water  from  the 
Ohio  River  and  high  rises  in  the  Kentucky  River  oight<»en  days. 

The  highest  water  occurred  April  22,  lower  gauge  reading  41.50  feet,  upper  gauge 
reading  30  feet. 

Lowest  water  occurred  November  6,  lower  gauge  reading  4.90  feet,  upper  gauge 
reading  6.40  feet. 
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LOCK  NO.  3. 

i)aiii.— Replaced  step  abeathine  knocked  off  by  drift;  respiked  old  sbeatbing;  re- 
paiieil  npper  slope  and  comb  of  dam. 

Lock-keeper's  dwelling. — Completed  construction  of  lock-keeper's  dw(*lling;  laid  66 
linearfeet  of  brick  pavement  aroond  dwelling;  graded  and  sodded  around  dwoll- 
ing. 

2>rei2^ii^.~No  dredging  was  required  at  eitb(*r  lock  entrance. 

General  werk, — ^Tore  down  old  lock-keeper*8  dwelling;  repaired  and  repainted  look 
gates;  repaired  operating  irons;  wbitewasbed  fence  around  premises;  removed  drift 
and  mud  from  lock  entrances  and  walls. 

General  remarks. — ^Tbere  was  no  suspension  of  Ba\igation  at  this  lock  except  for 
high  water.    The  lock  walls  were  submerged  eleven  days  during  the  year. 

The  highest  water  occurred  April  22,  upper  gauge  reading  24  feet,  lower  gauge 
33.30  feet. 

19ie  lowest  water  occurred  November  5,  lower  gauge  reading  5  feet,  upper  gauge 
reading  7.01  feet. 

LOCK  NO.  4. 

i)aiii.--Removed  from  steps  of  dam  324  pieces  of  defective  step  sheathing  and  re- 
placed same  with  new  oak  sheathing;  repaired  upper  slope  of  dam. 

Upper  river  guide  wall. — Spiked  1,188  feet  B.  M.  oak  Rheathing  on  face  of  wall. 

General  work. — Repaired  and  repainted  lock  gates  and  operatiug  irons;  removed 
drift  ftom  lc»ck  entrances  and  walls ;  repaired  tool  house;  stopped  leak  in  dam;  re- 
paired upper  shore  crib  wall;  built  fence  at  lower  end  of  premises;  whitewashed 
fence. 

Dredging. — Dredge  J^ard  dredged  1,010  cubic  yards  of  sand  and  mud  from  upper 
entrance  and  25  lugs ;  from  the  lock  pit,  200  cubic  yards,  and  from  the  lower  entrance, 
1,530  cabic  yards  of  sand  and  mud. 

General  remarks. — ^l^'here  was  no  suspension  of  navigation  at  this  lock  except  for 
bigb  water  during  the  year.    The  lock  walls  were  submerged  thirteen  days. 

The  highest  water  occurred  April  22,  upper  gauge  reading  22.3  feot,  lower  gauge 
reading  35.8  feet. 

The  lowest  water  occurred  October  17,  upper  gauge  reading  4.8  feet,  lower  gauge 
reading  4.4  feet. 

Drtdging  Lee  Toien  bar. — This  bar  had  ahoaled  so  badly  during  the  past  year  that  it 
required  dredging.  The  dredge  Ward  has  dredged,  in  deepeniug  and  widening  the 
channel,  3,500  cubic  yards  of  earth,  sand,  and  gravel,  and  removed  siune  in  dump 
ieowB. 

LOCK  NO.  6. 

i^.— To  stop  leak  through  the  dam,  377  cubic  yards  of  stone  and  clay  and  20 
cords  of  brnsh  were  placed  behind  as  backing.  Respiked  old  step  sheathing ;  removed 
8  defective  pieces  and  replaced  same  with  new  oak  sheathing. 

Lock-keeper's  iJ«7cni»^.---Compreted  construction  of  new  dwelling  for  lock-keeper; 
graded  and  built  brick  walks  around  dwelling;  constructed  1  tool  house. 

General  work. — ^Tore  do^vn  old  dwelling  and  utilized  material  in  building  walks 
snd  fencing  Government  land.  Painted  lock  gates  and  assistant  lock-keeper's  dwell- 
ing; removed  drift  from  lock  entrance  and  lock  walls. 

General  remarks. — Navigation  waa  suspended  fifteen  days  on  account  of  high  water 
sad  fourteen  days  on  account  of  low  water,  caused  by  the  construction  of  Lock  No. 
6  and  leaks  in  the  dam  at  Lock  No.  5.  The  entire  river  was  shut  off  from  below 
Lock  No.  6  for  a  period  of  twenty-eight  days  at  the  driest  season  of  the  year,  when 
but  little  water  was  being  voided  from  the  upper  river,  the  lower  river  being  depend- 
ent upon  small  branches  and  springs  to  maintain  the  pool,  while  pool  No.  6  was  fill- 
ing ap.    This  will  account  for  all  the  low  gauge  readings  at  all  the  locks. 

The  lowest  gauge  reading  occurred  October  15,  upper  gauge  reading  0.10  foot,  lower 
gauge  reading  4.90  feet.  The  highest  water  occurred  April  22,  the  upper  gauge 
i«(uung  22.60  feet,  the  lower  gauge  reading  33.50  feet. 

LOCK  NO.  6. 

This  .lock  was  in  operating  condition  for  navigation  November  21,  1891.  For  lack 
of  funds  the  lower  shore  and  river  guide  walls,  as  well  as  the  upper  river  guide  wall, 
▼ere  not  constructed. 

Pilling  behind  the  lock  wall,  grading  and  paving  the  bank,  and  constructing  lock- 
*«?>ot'8  dwelling  were  also  omitted.  A  sufficient  quantity  of  backing  was  not 
placed  behind  the  dam.  Digitized  by  VjOOQIC 
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The  lock  has  been  successf ally  operated  since  the  above-montioned  date,  the  lower 
entrance  has  shoaled  up  after  rises  in  the  river,  and  has  required  dredging  from  time 
to  time. 

The  coustmction  of  the  lower  river  guide  wall  will  prevent,  to  a  great  extent,  the 
shoaling  of  this  entrance. 

Dredging, — The  dredge  Ward  dredged  6,840  cubic  yards  sand,  clay,  and  gravel 
from  lock  pit  and  lower  entrance. 

General  work. — Placed  four  check  posts  on  inside  lock  wall ;  one  check  post  on  out- 
side wall;  placed  four  bolts  in  each  end  of  lock  wall. 

UNITBD  STATES  DERRICK  BOAT. 

Ansisted  lock  keepers  at  Lock  No.  6  in  removing  deposits  of  mud  in  upper  lock 
entrance  and  removing  stumps  from  lower  entrance.  Derrick  was  repaired  by  put- 
ting on  two  new  stiff  legs.    Repaired  roof  of  cabin. 

DUMP  scows. 

The  two  dump  scows  were  taken  to  Madison,  Ind.;  hauled  out  upon  the  ways; 
new  sheathing  was  placed  on  rakes,  and  scows  calked. 

UNITED  STATES  SNAG  BOAT  KENTUCKY. 

The  United  States  snag  boat  Kentucky  has  been  engaged  in  towing  dredges,  barges, 
and  scows  to  the  several  locks.     Removed  38  snags  during  the  year  and  ran  5,765 
miles.    Boat  laid  up  one  hundred  and  sixty  days  during  year,  sixty  days  of  that 
time  crew  was  on  the  steamer  X.  A.  FuUon, 
Respectfidly  submitted. 

R.  8.  Burnett, 
Aasistant  Engineer, 
Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers,  XJ,  8,  A, 


List  of  stem-wheel  boats  plying  on  the  Lower  Kentucky  River,  Kentucky, 


"Same  of  boat. 


Character. 


Length. 


Breadth.  I   Depth. 


Tonnage. 


United  Statee  anag  boat  Kentucky..    Snag  boat. 

Falls  City Packet.... 

Belhiire <lo 

City  of  Chirksville do 

Jolin  Barrett do 

Henrietta do 

Isoro do , 

Kob  Roy do 

Florence  Shanka do , 

Little  Sandy do 

Ghent* I.... do 

Florence  * I do 

Mazy I do 

Favorite ' do 

KatePrather do 

Kxcol I  Towboat . . 

L.  A.  Fulton '....do 

Al  Martin '....do 


Feet. 
136. 0 
,  132. 5 
127.  3 
126 
124.8 
101.5 
101.3 
100 

06 

04 

53 

48 

37 
109 


Troubadour. 
D.  D.  Baker  . 
Sawyer 


do.... 
Saw  mill. 
...do.... 


122 
122 
112 


117 
116 


Feet. 
30 
27 

24.2 
26 
31 
16.3 
20.4 
19.4 
16.5 
16 
10 

11.6 
7.4 
15 


21.5 

r2 

23.6 


18.8 
18 


Feet. 
4.6 
4.4 

8.6 

3.6 

5.5 

3.6 

3.7 

3.7 

3.8 

8 

4 

4 

2.8 

3 


330 
223.35 
116.77 
194 

187.23 
48.59 
63.97 
70.93 
26.42 
89.34 
4.85 
4.08 
8.31 
43.64 


3.5 
3 

4 


118.90 
107.99 
96.88 


4.3 
4.2 


70.83 
70 


*  Screw  propeller. 
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Report  of  Icokages  on  Kentucky  River,  Kentucky,  for  fiscal  year  ending  June  SO,  189S, 


1 

* 

i 

1 
1 

Going  np. 

Going  down 

1. 

.^4 

• 

Locks. 

1 

is 

1 

j 

i 

i  If 

1  '^ 

1 1" 

a 

0 

H 

K-o-l 

336 

348 
355 
353 
338 
223 

30 
18 
11 
13 
28 

439 
426 
290 
301 
179 
47 

153 
150 
149 
157 
63 
61 

64 
94 
89 
160 
1U5 
42 

463 
438 
290 
302 
175 
47 

182 

K\* 

70   1,58J 
125   1,5R2 
114    1,193 

i:.5  1,4:13 

134    2,146 
51    1,580 

1,230 
1  339 

Xo  2 

WW       195 
147        114 
149  ;     2U9 
59  'l,4Hl 
61    1.271 

Xo.3 

1,063 

J«Jo.4 

1.236 

^0.5 

1,447 

685 

Ka6 

Ti>to1 

1,682 

733 

554 

1,705 

732  :j  u:{ 

649   9,498 

6,999 

•KoTB.— High  water  and  flUing  Pool  No.  6. 


GG6. 

IMPROVEMENT  OP  LICKING   RIVER,  KENTUCKY,    BETWEEN   FAP»IERS 

AND  WEST  LIBERTY. 

The  project  for  the  improvement  of  thivS  river  was  approved  by  the 
Secretary  of  War  under  date  of  September  20,  1888,  and  provides  for 
removal  of  snagB,  detached  rocks,  and  bowlders,  with  a  view  to  im- 
proving low-water  navigation  and  rafting. 

At  the  close  of  the  last  fiscal  year  a  working  party,  which  had  com- 
menced work  at  West  Liberty,  May  15,  had  reached  Blackwater  Creek, 
28  miles  below.  During  the  balance  of  the  season,  which  closed  Sep- 
tember 3,  the  work  of  improvement  was  carried  to  Farmers,  and  the 
most  prominent  obstrnctions  removed  or  lessened  in  degree.  The  gen- 
eral plan  each  season  has  been  to  afford  as  much  relief  as  possible  in 
the  way  o£  general  improvement  of  the  river  between  Farmers  and 
West  Liberty,  a  distance  of  68  miles,  and  the  small  appropriations 
have  made  it  impossible  to  thoroaghly  complete  the  work  in  any  lo- 
cality. 

During  the  fiscal  year  ending  June  30, 1892,  the  following  work  was 
done: 


CUm  of  work. 

Number. 

Cn])io 
yards. 

Avprage 
length. 

Average 
circum- 
ference. 

Solid  n»ok  ranoved 

2,001 
798 

Feet. 

FetU 

Iroooe  rock  remoYod 

'" 

fdlAra  TOmOVIMl  ■■• 

420 
3U3 

22.8 
67.4 

5  2 

Ttmx}  removed. 

5  0 

StiimpA  ramoTed 

This  river,  under  the  present  project,  is  not  susceptible  of  permanent 
improvement,  for  the  reason  that  such  obstructions  as  snags,  leaning 
trees,  stumps,  etc.,  are  liable  to  occur  after  each  high  water. 

The  original  estimate  of  the  cost  of  this  improvement  was  $17,680 
for  the  68  miles  of  river  between  Farmers  and  West  Liberty,  and  it  is 
recommended  that  of  the  balance  yet  unappropriated  $5,000  be  appro- 
priated for  the  fiscal  year  ending  June  30, 189i. 
EWG  92 132 
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APPROPRIATIONS. 

August  11, 1888 $3,000 

September  19, 1890 3,000 

Total 6,000 

Money  stat&fnent 

July  1, 1891,  balance  unexpended $2,034.67 

June  30, 1892,  amount  expended  during  fiscal  year 1, 8*27. 23 

July  1, 1892,  balance  unexpended 207.44 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 680. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commerce  of  Licking  River,  Kentucky ,  fiscal  year  ending  June  SO,  189S, 


Articles. 

1890. 

1891. 

1892. 

Bark        

Ttmt. 

20 

912 

33,750 

100 

19 

Tofu. 

TofM. 

Coal 

190 

20,000 

12 

70 

1,90<1 

Logs 

30,000 
13 

!\fnrch&nd.i80    .......................................................... 

Sta  V68 

175 

Bailroad  ties 

2,500 

1 

Total 

34,801 

20,272 

84,588 

G  G  7. 

IMPROVEMENT  OF  BlG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

The  Big  Sandy  Eiver,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks,  flows  north  a  distance  of  26  miles  and  empties  into  the 
Ohio  at  Catlettsburg,  Ky.  The  main  river  and  the  IXig  form  the  bound- 
ary between  Kentucky  and  West  Virginia,  and  the  ITpper  Tug,  for  a 
distance  of  about  18  miles,  forms  the  boundary  between  Virginia  and 
West  Virginia.  The  Tug  Fork  rises  in  the  southwest  corner  of  West 
Virginia  and  flows  northwest  to  its  junction  with  the  Levisa  Fork,  with 
a  total  length  of  140  miles.  The  Levisa  Fork  rises  in  the  southwestern 
part  of  Virginia,  then  entering  Kentucky,  flows  in  a  northerly  direc- 
,tioi).    Its  total  length  is  about  189  miles. 

The  original  project  for  improvement  was  adopted  in  1878,  a^id  pro- 
vided for  the  removal  of  obstructions  from  the  Big  Sandy  and  its  two 
forks,  in  order  to  faidlitate  push-boat  navigation  and  rafting.  In  1880 
this  project  was]  modifled  with  a  view  to  securing  slack-water  naviga- 
tion by  a  system  of  h)ck8  and  dams,  and  the  first  lock  and  dam  were 
located  at  Louisa,  Ky.,  just  below  the  junction  of  the  two  forks,  for  the 
reason  that  the  pools  formed  in  the  forks  could  be  used  for  storagej?ur- 
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poses  daring  low  water,  and  thus  afford  advantages  for  mining  coal 
that  no  other  location  for  a  single  lock  conld  give. 

At  the  close  of  the  last  fiscal  year  the  lock  was  completed  and 
equipped,  a  part — 80  feet — of  the  permanent  dam  had  been  constructed, 
and  the  timber  for  the  remainder  had  been  contracted  for  and  partly 
delivered.  The  abutment  had  already  beeu  built.  The  construction  of 
a  fixed  dam  was  opx>osed  by  the  timber  and  shipping  interests,  and 
under  date  of  May  20, 1891,  a  Board  of  Engineer  Officers  was  consti- 
tuted "  to  consider  and  report  upon  the  subject  of  the  dam  to  be  built 
in  the  Big  Sandy  Eiver." 

In  ita  final  rex)ort,  the  Board  recommended  the  substitution  of  a  nee- 
dle dam  in  place  of  a  fixed  dam,  the  clear  height  of  the  pool  formed  by 
it  to  be  13  feet  above  the  sill  of  the  Navigable  Pass. 

As  the  length  of  the  Navigable  Pass  should  be  sufficient  to  accom- 
modate the  commerce  that  may  use  it,  and  as  the  transportation  of  tim- 
ber by  rafting  is  the  principal  industry  as  yet.  develoi)ed  on  the  river, 
the  pass  sho^d  evidently  be  long  enough  to  pass  rafts  of  the  ordinary 
size,  particularly  as  rafting  is  carried  on  at  stages  as  low  as  6  feet. 

Considerations  of  economy  with  regard  to  construction  and  opera- 
tion require  that  the  pass  should  be  as  short  as  possible,  consistent 
with  the  requirements  of  commerce.  The  circumstances  of  the  case 
api>ear  to  require  that  the  pass  should  be  about  130  feet  long. 

In  determining  the  elevation  of  the  sill  of  the  pass,  the  general  prin- 
ciple that  it,  the  sill,  must  not  be  an  obstruction  to  navigation,  should 
govern;  in  other  words  there  must  be  as  much  depth  on  it,  as  boats 
can  carry  to  it.  This  consideration  would  fix  its  elevation  at  least  as 
low  as  the  highest  shoals. 

When  the  lock  was  planned  the  elevation  of  its  lower  miter  sill  was 
fixed  at  9  inches  below  the  then  accepted  low  water.  Since  then  there 
sure  indications  that  the  low- water  surface  at  Louisa  is  higher  than  it 
.  was  formerly.  This  is  evidenced  by  the  gauge  readings  in  connection 
with  the  general  condition  of  the  river  at  the  present  lowest  stages,  and 
the  fact  that  a  part  of  the  old  steamboat  landing  at  Louisa,  which  was 
formerly  out  of  the  water  at  lowest  stages,  is  now  and  has  been  for  a 
number  of  years,  submerged  at  the  lowest  water.  Push-boat  naviga- 
tion, which  is  effective  with  a  draft  of  9  inches,  forms  a  fairly  good  prac- 
tical standard  of  comparison  for  determining  the  relation  between  low- 
est stages  of  different  years.    . 

Granting  that  the  reading  of  the  lowest  water  is  greater  now  than  it 
was  in  former  years,  an  explanation  for  it  may  be  found,  possibly,  in 
the  fact  that  since  the  commencement  of  the  construction  ot  the  lock 
there  has  been  a  great  change  in  the  condition  of  affairs  at  and  near  the 
site  of  the  lock,  due  to  the  partial  obstruction  of  the  natural  waterway; 
but  whether  the  change  in  low- water  level  will  continue  to  exist  as  it 
now  is,  increase  or  diminish,  can  hardly  be  stated  definitely,  although 
the  last  would  appear  to  be  the  most  unlikely  to  occur. 

Should  there  be  no  further  change,  it  would  be  safe,  taking  into  ac- 
count the  gauge  readings  during  the  low-water  season,  to  place  the  sill 
of  the  pass  one  foot  above  the  lower  miter  sill  of  the  lock. 

The  needles  forming  the  dam,  pass,  and  weir,  are  to  be  supported  by 
Poir^e  trestles,  with  an  escapement  which  will  allow  the  escape  of  all 
the  needles  between  adjacent  trestles  at  one  time,  thus  doing  away 
with  the  slow  and  laborious  method  of  taking  out  each  needle  sepa- 
rately. 

Plans  and  estimates  of  cost  of  the  dam  and  its  accessories  will  b^ 
submitted  at  an  early  date.  ^  , 
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APPROPRIATIONS. 

June  18,  1878 $12,000 

March  3, 1879 12,000 

June  14, 1880 50,000 

March  3, 1881 46,000 

August  2, 1882 15,000 

July  5, 1884 : 40,000 

AuffU8t5,1886 22.500 

August  11, 1888 81,500 

September  19, 1890 31,000 

Total 260,000 

Money  statemmit. 

July  1, 1891,  balance  unexpended $29, 734. 16 

June  30,  1892,  amount  expended  during  fiscal  year 13, 626. 28 

July  1,  1892,  balance  unexpended 16, 107. W 

July  1,  1892,  outstanding  liabilities 764.73 

July  1,  1892,  balance  available 15,343.14 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  the  fiscal  year  ending  June  30,  1893 65, 343. 14 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 029. 25 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    28, 029. 25 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BEPORT  OF  MR.  B.  F.  THOMAS,   ASSISTANT  ENOINEEB. 

Louisa,  Kt.,  Jwm  SOy  189B. 

Major  :  At  the  close  of  the  last  fiscal  year  the  work  on  Big  Sandy  River  had  been 
suspended  until  a  decision  could  be  reached  in  regard  to  the  style  of  dam  to  be  put 
in  the  river  at  this  point.  Owing  to  the  necessity  of  waiting  the  low- water  season 
to  get  such  data  as  were  required,  the  fall  was  too  far  advanced  to  begin  operations 
at  the  date  of  the  decision  to  construct  a  movable  dam,  even  had  it  not  been  neces- 
sary to  wait  the  action  of  Congress.  It  is  expected  now  to  begin  work  at  an  early 
day. 

The  contract  for  timber  with  Martin g,  Mittendorf,  and  Duis  has  been  completed 
and  the  timber  has  all  been  repiled,  so  as  to  prevent,  as  far  as  possible,  decay  and 
warping.  It  is  expected,  now  tnat  it  has  been  decided  to  put  in  a  movable  dam,  to 
use  this  timber  for  cofferdams,  for  which  purpose  it  is^  generally,  admirably  adapted. 
Work  npon  the  plans  for  the  movable  dam  has  been  in  progress  for  several  months 
and  designs  for  the  entire  substructure  and  the  iron  work  have  been  submitted  to 
you.  Plans  for  the  pass  coiferdam  have  also  been  completed.  In  the  computations 
and  drawings,  I  have  been  assisted  by  Mr.  J.  M.  6.  Watt. 

Owing  to  the  great  time  the  backwater  from  the  Ohio  River  remains  in  the  lower 
part  of  this  stream,  a  great  number  of  snags  which  have  been  released  in  the  upper 
rivers  settle  into  the  sand  and  form  obstructions  to  navigation.  It  is  found  neces- 
sary each  year  to  remove  these  in  order  to  render  navigation  safe.  Last  season  a 
crew  of  thirteen  men  was  put  upon  this  work  about  the  middle  of  November  and 
remained  out  a  little  over  a  month.  The  work  was  under  the  charge  of  Mr.  Fred 
McHenry,  United  States  overseer.  There  were  205  snags,  54  trees,  and  113  stumpB 
taken  out,  and  120  cubic  yards  of  rock  blasted  from  points  where  it  was  an  impeoi- 
ment  to  navigation.  The  plaees  at  which  the  principal  obstructions  were  removed 
were:  Fulkersons  Bend,  Branhams,  Fullers,  Rove  Creek,  Wrights  Landing,  Moores, 
Whites  Creek,  Savage  Branch,  and  the  C.  &  O.  Bridge.  The  entire  river,  &  miles  in 
length,  was  placed  in  a  splendid  condition,  but  the  rises  of  the  winter  and  spring 
have  brought  in  new  snags,  and  it  will  be  necessary  to  do  some  work  this  season, 
probably. 

Respectfully  submitted. 

B.  F.  Thomas, 

Maj.  D.  W.  Lock  wood,  (^  r\r\rAo 

Corps  of  Mmjineera,  U,  S,  A.  Digitized  by  VjUU^ IV^ 
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COMMERCIAI.  STATISTICS. 


Commnoe  of  Big  Sandy  Biver,  We8t  Virginia  and  Kentucky ,  for  fiscal  year  ending  June 

SOy  189fS. 


Articles. 

1890. 

1891. 

1892. 

Hides 

TOUM. 

76 

34 

3,000 

2,511 

495 

750 

7,000 

9,831 

208,491 

15,000 

510 

11 

19,000 

1,874 

Ton9. 

50 

30 

8,000 

3,000 

500 

2,200 

1,050 

10,000 

225,000 

10,000 

499 

15 

21.060 

900 

TofiM. 
40 

Leftther 

4 

Lomber 

00 

Produce .•- 

250 

Live  stock 

150 

Spoket 

4,080 

Stsres 

5,260 

Tsnbark 

28,950 

Timber,  logs,  and  knots 

300,050 

TiM,ni!i^ ,          

a0,625 

wSrt!^::::::::::::::::::::::::::::"::::::::;:::;::::::" 

Wool 

1- 

VMM^anfHmn ....                                                                          

10,060 

Psneagera 

1,400 

Total 

208,582 

277,303 

455,920 

IMi  of  boats  plying  on  Big  Sandy  Siver,  West  Virginia  and  Kentucky, 


Name. 


Ssady  VaUey  . 

Fsirplay.... 

Asdjdatcber 

HscyL-Hateber*.. 

^.C.  HopkiDS 

Beolah  Brown 

SipBsyes 

Ite  Smith 

Virgie  SatcUff 

FsToriie 

Lexington 

aeaLion(tow) 

Gste  City  (tow) 

BockereJBoy  (tow).. 
TomSpailock(tow). 


(Tbaractor. 


FnakPraiiton i  Sternwheel . 

Sidewheel  . . 
do 

Stemwhe^I . 
do 

Side  wheel  .. 

do 

do 

Stemwhecl  . 

Sidewhec'l  .. 
do 

Stern  wheel . 

do 

do 

do 

do 


Length. 


Feet. 

110 

105 

125 

117 

110.4 

102.5 

118 

100 

100 

110 

103 

120 


Breadth. 


FeeL 
18 
14 
19 
18 
20 
16.4 
15 
14 
16 
15 

14.8 
22 


117 


22 


Depth. 


FeH. 
3 

2.8 
3 
3 
3 

2.4 
2.5 
L8 
3 

2.6 
2.5 
8.5 


Tonnage. 


60 

40 

49 

66 

55.05 

07 

37.71 

24.12 

45 

43 

43.64 

48.72 


100 


*  New  line. 


BEPOBTS  ON  DAM  IN  BIG  SANDY  BITEE,  NEAB  LOUISA,  KENTUCKY. 
[Pzinted  in  House  £z.  Doc.  No.  25,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  op  Engineebs, 

United  States  Abmy, 
Washington^  D.  0.,  November  20^  1891. 

SiB:  At  the  request  of  Hon.  Thomas  H.  Paynter,  M.  0.,  and  others 
interested  in  the  navigation  of  the  Big  Sandy  Eiver,  Kentucky,  a 
Board  of  Officers  of  the  Corps  of  Engineers  was  constituted  by  the 
Secretary  of  War  to  consider  and  report  upon  the  subject  of  the  dam 
to  be  built  in  the  Big  Sandy  Eiver,  near  Louisa,  Ky.,  and  I  now  have 
the  honor  to  submit  the  accompanying  copy  of  the  report  of  the  Board, 
dated  November  10, 1891. 

A  dam  of  the  fixeid  type  had  akeady  been  authorized  and  was  under 
construction  at  this  site  when  the  interested  parties  requested  that  a  mov- 
able dam  be  substituted  for  the  fixed  dam.  The  subject  being  reported 
on  by  the  Board  is  in  regard  to  the  character  of  dam  that  should  be  built. 
It  will  be  seen  that  the  Board  has  given  the  subject  full  and  careful 
consideration  and  is  of  the  opinion  that  the  best  type  of  dam  for  the 
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site  of  Louisa  is  a  moVable  dam  of  needles  supported  by  trestles,  and 
r^ommends  the  substitution  of  that  type  for  the  fixed  dam  now  in 
course  of  construction.  The  estimated  cost  of  constructing  the  movable 
dam  proposed  is  $93,000,  and,  as  there  are  only  $17,000  on  hand  avail- 
able for  the  fixed  dam,  a  fiirther  appropriation  of  $76,000  will  be 
necessary  if  the  views  of  the  Board  are  to  be  carried  out. 

I  concur  in  the  recommendations  of  the  Board  and  recommend  that 
the  report  be  transmitted  to  the  Speaker  of  the  House  of  Eepresenta- 
tives  for  the  infonnation  of  the  Committee  on  Eivers  and  Harbors. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Eedpield  Proctor, 

Secretary  of  War. 


report  of  board  op  officers  of  the  corps  op  engineers  on 
dam  in  big  sandy  river,  near  louisa,  kentucky. 

November  10, 1891. 

General:  The  Board  of  Officers  of  the  Corps  of  Engineers,  consti- 
tuted by  Special  Orders  No.  31,  from  your  office.  May  20, 1891,  "to  con- 
sider and  report  upon  the  subject  of  the  dam  to  be  built  in  the  Big 
Sandy  Kiver,"  near  Louisa,  Ky.,  have  the  honor  to  submit  final  report, 
as  follows : 

A  dam  had  already  been  authorized,  and  was  under  construction,  of 
the  fixed  type;  and  while  this  construction  was  going  on  the  subject  of 
the  dam  was  referred  to  the  Board  because  of  a  communication 
addressed  to  the  Hon.  John  Sherman  by  Mr.  E.  Kigh,  of  Ironton,  Ohio, 
dated  May  2,  1891,  and  referred  by  the  Senator  to  the  Secretary  of 
War.  In  Mr.  Nigh's  communication  objection  was  made  to  the  type  of 
dam  then  under  way  and  preference  was  expressed  for  a,"  wicket  dam 
instead  of  the  khid  now  being  built,"  and  a  request  was  made  "to  have 
the  matter  investigated  fully  before  proceeding  with  the  work."  This 
communication  was  referred  for  consideration  and  report  by  this  Board, 
and  thus  the  Board  are  to  consider  and  report  in  regard  to  the  kind  of 
dam  which  should  be  built  at  the  site  in  question. 

In  accordance  with  the  terms  of  the  order,  the  Board  assembled  at 
Louisa,  Ky.,  on  the  afternoon  of  June  2,  and  on  the  next  day  at  10 
a.  m.,  in  the  court-house  at  Louisa,  heard  the  statement  of  parties  in  in- 
terest, some  in  favor  of  abandoning  the  construction  of  the  fixed  dam, 
then  under  way,  and  substituting  therefor  a  movable  dam,  and  others 
in  favor  of  carrying  the  construction  of  the  fixed  dam  to  completion. 

The  public  meeting  was  quite  large,  composed  of  representatives  from 
Cattletsburg,  Louisa,  and  other  towns  on  the  river  and  its  forks,  as 
well  as  parties  on  the  Ohio  River  having  business  relations  with  the 
liver,  and  the  intercvst  shown  in  the  subject  before  the  Board  was  tm- 
usually  great.  Opportunity  was  given  for  very  full  discussion.  Those 
8])(»aking  in  favor  of  the  movable  dam  were  unanimous  in  expressing 
their  preference  for  building  no  dam  at  all,  unless  the  dam  be  movable, 
and  expressed  apprehensions  as  to  the  following  points: 

(1)  The  lock  (^an  not  be  operated  rapidly  enough  to  pass  the  rafts  as 
they  arrive,  whereby  delay  will  be  caused,  to  the  detriment, of  the.rafb- 
ing  interests.  Digitized  by  VjOOQIc 

(2)  Because  of  the  largo  quantities  of  sand  moving,  the  pool  wiu  so  fill 
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up  as  to  be  useless,  and  for  the  same  reason  tlie  exit  from  tlie  lock 
below  will  so  fill  in  with  sand  as  to  prevent  the  passing  of  rafts  even 
dnring*  a  great  part  of  the  rafting  stages. 

Those  opposed  to  the  change  of  type  desire  the  work  to  be  carried  on 
as  at  present  authorized,  because — 

(1)  The  dam  now  under  construction  can  be  completed  and  made 
available  at  an  earlier  period  than  a  dam  of  the  changed  type  can  be 
built. 

(2)  The  system  of  fixed  dams  will  cost  less  than  a  system  of  movable 
dams,  and  consequently  the  river  will  be  sooner  improved  with  the 
periodic  appropriations  made  for  the  work. 

The  parties  dissent  from  the  parties  opposed  in  regard  to  the  appre- 
hensions of  serious  evils  inherent  to  the  fixed  type  when  applied  to  the 
Big  Sandy  Eiver. 

With  this  report,  and  returned  with  the  original  case,  are  a  number 
of  commanications  in  which  parties  in  interest  have  expressed  views 
on  both  sides  of  the  question  at  issue  and  to  which  attention  is  invited. 

This  first  dam,  while  one  in  a  series  of  similar  structures,  is  specially 
intended,  in  advance  of  the  construction  of  others  in  the  series,  to  pro- 
vide a  pool  for  the  harboring  of  loaded  barges  during  low  water.  These 
boats  can  not  get  out  of  the  i)ool  during  low  water  because  of  the  lack 
of  depth  below  the  lock  and  out  to  the  Ohio  River.  A  rise  from 
the  um>er  river  must  then  be  awaited.  The  rises  from  the  upper  river 
bring  large  numbers  of  rafts,  and  it  would  then  come  about  that  the 
boats  accumulated  in  this  harboring  pool  and  the  arriving  rafts  would 
all  be  seeking  passage  througli  the  lock  during  these  periods  of  high 
water.  To  what  extent  this  demand  would  tax  the  capacity  of  the  lock 
in  ceilain  periods  of  time  can  not  be  determined  from  any  data  now  at 
hand.  To  assume  how  many  barges  would  be  harbored  in  the  i)ool  at 
any  one  time  would  be  mere  guesswork.  Information  in  regard  to  the 
number  of  rafts  arriving  per  hour  for  any  defined  period  is  very  in- 
definite.   Attention  is  invited  to  the  following  tabular  statement: 

Timber  output  of  Big  Sandy  River,  18S£-'90. 


1 

Cubic  feet. 

1  Namber  of 
Number  of  i  day»  river 
loclcAges  of  wm  at  raft- 
8,000  cubic  'inf;  stage  at 
feet  each.  ,I^uis»,XTM 

1 6  to  15  feet 

Kemarks. 

Ifft? 

5,S24,00a 

4,«95,O0O 
6,220,920 
4.344,565 
8, 171.  360 
9, 689.  080 
5.325,210 
4,555,000 
1%  818, 735 

690 
587 
778 
543 
1.021 
1,211 
665 
569 
602 

\^ 

1885 
18>« 
18K7 
1888 
18)9 
1890 

10 
80 
68 
143 
65 
20 
182 
142 

Record  last  half  year  only ;  no  record  fop  first  half  year. 
Record  for  first  half  year  only;  no  record  for  last  half  year. 

*  Given  in  reporta  as  107,083  tons,  including  cross  ties. 

The  lock  is  large  enough  to  take  two  rafts  at  one  lockage,  and  it  is 
beheved  that  three  lockages  at  least  could  be  made  in  one  hour.  The 
most  unfavorable  year  for  the  lock  would  have  been  1887,  when  1,211 
lockages  of  rafts  would  have  been  required  in  sixty- five  days,  or  less 
than  twenty  lockages  per  day.  No  other  year  for  which  the  record  is 
complete  would  have  required  as  great  an  average  as  ten  lockages  per 
day  during  the  rafting  stages.    There  is  no  doubt  that  the  lock  could 
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be  operatdH  more  rapidly  tban  would  be  needed  to  pass  all  rafts  within 
the  aggregate  duration  of  the  rafting  stages  for  the  year.  But  if  rafts 
were  rushed  out  within  short  intervals  of  time  delay  would  necessarily 
ensue.  As  the  barges  accumulated  in  the  pool  would  also,  during  these 
stages,  be  seeking  passage  through,  delays  both  to  rafts  and  boats  would 
be  increased. 

The  Board  have  not  the  data  to  permit  them  to  give  the  probable 
limit  of  delay  which  would  occur  in  actual  practice.  If  the  dam  be 
movable  no  delay  at  all  could  occur  in  any  event,  and  from  that  point 
of  view  the  movable  dam  would  be  of  advantage. 

It  is  to  be  noted  that  the  lumber  business,  as  at  present  conducted, 
has  no  need  for  the  facilities  which  will  be  provided  by  this  dam,  as  the 
rafts  are  at  once  run  out  to  the  Ohio,  and  any  delay  caused  by  it  will 
be  without  compensating  advantages.  The  tabulated  statement  pre- 
ceding shows  that  this  trade,  because  of  its  extent,  is  deserving  of  con- 
sideration. It  is  said  that  certain  interests  desire  to  have  logs  stopped 
at  Louisa  that  they  may  be  there  cut  into  lumber,  thereby  building  up 
enterprises  at  that  point;  again,  that  other  interests  are  oppos^  to 
this  and  desire  the  logs  as  now  to  continue  to  run  out  to  Gatlettsburg 
and  the  Ohio. 

The  coal  trade,  so  far  as  transportation  by  river  is  concerned,  is  alto- 
gether iindeveloped  and  must  remain  so  until  the  stream  is  slack- 
watered. 

As  before  stated,  one  of  the  objections  urged  against  the  fixed^yp© 
of  dam  for  the  site  near  Louisa  is,  that  it  will  arrest  the  movement  of 
sand  and  the  pool  will  fill  with  this  material  to  the  detriment  of  navi- 
gation. Considerable  quantities  of  sand  are  brought  down  by  the 
currents,  but  no  measure  of  these  quantities  is  available.  The  sound- 
ings taken  during  the  investigations  made  for  the  Board  in  connection 
with  measurements  for  discharge  have  shown  the  section  of  the  river 
to  be  reduced  as  much  as  160  square  feet  within  a  short  interval  of  time. 
This  filling  was  no  doubt  due  to  the  progress  of  a  sand  wave  downstream. 
The  bars  below  Louisa  and  other  indications  evidence  the  movement  of 
large  quantities  of  sand.  It  is  stated,  and  is  no  doubt  a  fact,  that  this 
movement  has  increased  in  these  latter  years. 

The  fixed  dam  being  built,  the  sand  moving  down  from  above  will  at 
first  be  arrested  at  the  upi^er  end  of  the  pool,  decreasing  the  depth  of 
water  at  that  point.  The  increasing  deposit  will  progress  downstream, 
shortening  the  useful  length  of  the  pool  for  the  harboring  of  boats  and 
decreiising  the  navigable  depth.  There  is  no  data  available  by  which 
the  rate  of  this  deposit  can  be  determined. 

The  dam  being  movable,  it  will  be  entirely  closed  only  during  the 
lowest  stages,  when  the  general  movement  of  sand  would  be  relatively 
very  small.  As  the  river  rises  the  dam  is  progressively  opened  to  afford 
passage  for  the  increasing  discharge  without  increasing  the  elevation 
of  the  pool  at  the  site  of  the  lock,  and  when  the  stage  becomes  such  as 
to  i)erniit  loaded  boats  to  pass  on  downstream  the  dam  is  entirely  open 
and  then  becomes,  relatively  to  a  fixed  dam,  little  of  an  obstruction;  in 
this  respect  decreasing  according  as  the  river  rises  to  the  higher  stages. 
Necessarily,  then,  this  arresting  of  the  downstream  movement  of  sand- 
will  be  very  much  less  for  a  movable  dam  than  for  a  fixed  one,  and  for 
the  former  type  of  dam  will  attain  a  maximum  before  the  navigation 
and  the  availability  of  the  pool  for  harboring  boats  are  interfered  with 
to  the  extent  which  would  result  from  the  construction  of  a  fixed  dam. 

AVith  a  movjible  dam,  navigation  being  through  the  dam  and  not 
through  the  lock  at  all  the  higher  stages,  as  the  river  falls  it  msw  be 
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easily  determined  whether  there  has  been  any  deposit  of  sand  to  inter- 
fa^  with  the  passaii^e  through  the  lock.    If  such  be  found,  the  deposit 
can  be  removed  and  the  lock  ])ut  in  perfect  condition  for  use  before  the  • 
dam  need  be  closed.    Thus  navigation  will  not  be  prevented  for  an  in- 
stant. 

The  practical  use  of  a  movable  dam,  as  indeed  of  any  dam,  involves 
a  supply  of  water  to  cover  the  leakage  through  it  when  closed;  other- 
wise the  maintenance  of  the  pool  to  its  normal  or  even  to  a  useful  level 
will  be  impracticable.  Measurements  of  the  discharge  of  the  river  at 
stages  varying  from  16.2.  feet  on  the  gauge  down  to  1.98  feet  on  the 
gange  have  been  made,  and  a  tabulation  of  these  measurements  is  in- 
closed with  this  report.  In  a  wicket  dam  the  spaces  between  the 
wickets  are  4  inches  wide.  Under  the  conditions  at  Louisa  the  dis- 
charge through  one  of  these  spaces  at  low  water  would  be  about  52^ 
cubic  feet  per  second  if  the  wickets  were  as  high  as  at  Dam  No,  5, 
Great  Kanawha  River. 

If  we  assume  a  weir  with  wickets  8  feet  high,  the  discharge  through 
one  space  would  be  about  24J  cubic  feet  per  second.  If  wickets  be  4 
feet  from  center  to  center  throughout,  this  leakage  through  the  spaces 
per  foot  of  pass  would  be  about  13  cubic  feet,  and  per  foot  of  weir  would 
be  about  6  cubic  feet  per  second.  Assuming  for  the  Louisa  dam  124 
feet  for  the  pass  and  176  for  the  weir,  their  would  be  required  about 
2,680  cubic  feet  per  second  to  supply  this  leakage;  that  is,  an  amount 
equal  to  the  discharge  of  the  stream  at  the  guage  reading  of  5  feet,  or 
somewhat  over. 

The  spaces  between  the  wickets,  however,  are  covered  at  need  by 
scantlings  called  joint  covers,  laid  cornerwise  upon  them.  An  actual 
experience  with  a  discharge  measurement  on  the  Great  Kanawha  River 
has  given  the  following  data:  There  are  62  wickets  in  the  pass  and  53 
on  the  weir.  Those  in  the  pass  are  13  feet  vertical  height  from  the  sill 
to  the  top  of  the  wicket,  and  inclined  at  an  angle  of  ISJOj  similarly 
those  on  the  weir  are  6  feet  high,  and  inclined  at  an  angle  of  12°.  The 
water  below  the  dam  stood  1.64  feet  above  the  sill  of  the  pass.  The 
pool  was  maintained  at  fifteen-hundredths  of  a  foot  below  the  tops  of 
the  wickets.  Under  these  conditions  the  discharge  through  each  space 
between  the  wickets  of  the  pass  would  be  nearly  62  cubic  feet  per  sec- 
ond^ and  through  each  space  between  the  wickets  on  the  weir  about  12 
cubic  feet;  that  is,  it  would  require  3,860  cubic  feet  per  second  to  sup- 
ply the  leakage  through  these  spaces  of  Dam  6.  Joint  covers  had  been 
placed  over  60  of  the  spaces  in  the  pass,  and  over  21  spaces  on  the  weir. 
The  discharge  of  the  stream  was  measured  below  the  dam  and  found  to 
be  about  1,130  cubic  feet  per  second.  This  measurement  was  taken 
beldw  the  Elk  River,  and  assuming  the  discharge  of  that  tributary  as 
low  as  30  cubic  feet,  the  balance  of  1,100  cubic  feet  maintained  the  pool 
of  Dam  5  to  the  level  and  under  the  conditions  stated ;  that  is,  this  par- 
tial covering  reduced  the  amount  necessary  to  maintain  the  pool  to  30 
percent  of  that  necessary  to  supply  the  discharge  through  all  the  si)aces 
if  uncovered.  There  were  2  spaces  in  the  pass  and  32  on  the  weir 
uncovered.  The  estimated  discharge  through  these  spaces  was  about 
488  cubic  feet  per  second,  leaving  612  cubic  feet  as  the  leakage  through 
the  joint-covered  portion  of  the  dam,  and  between  the  wickets  and  the 
sills  of  that  portion  not  joint  covered.  Omitting  consideration  for  the 
time  of  the  leakage  under  the  wickets  having  no  joint  covers,  the  leakage 
through  the  joint-covered  portion  of  the  dam  would  be  less  than  1^  cubic 
feet  per  foot  of  the  aggregate  length  of  the  joint-covered  portions  of  the 
pa88  and  weir.    But  the  leakage  under  the  wickets  is  not  to  be  neg- 
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lected,  so  that  the  actual  leakage  per  foot  of  the  aggregate  lengths  of 
joint-covered  wickets  is  still  less  than  that  given.  Then,  again,  the 
leakage  per  foot  of  wjeirin  any  condition  is  much  less  than  for  the  pass; 
consequently,  if  the  weir  were  joint  covered  throughout,  the  average 
leakage  per  foot  of  joint-covered  dam  would  on  that  account  be  still 
further  reduced. 

For  the  sit«  of  Louisa,  where  the  aggregate  length  of  the  pass  and 
weir  would  be,  say,  300  feet,  the  data  above  noted  permits  us  to  assume 
with  much  assurance  of  correctness  that  the  leakage  through  the  dam, 
if  of  wickets  and  joint  covered,  would  not  much  exceed  1^  cubic  feet 
per  second,  and  the  pool  yet  remain  with  a  useful  available  depth 
throughout,  say  a  leakage  of  500  cubic  feet  per  second,  equal  to  the 
discharge  for  the  gauge  reading  of  2.8  feet.  The  water  was  below  this 
stage  for  past  years  as  follows: 


Months. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

189L 

(*) 
(*) 

1*! 

30 
26 
10 
20 

0 
0 
0 
0 
0 
7 
22 
22 
30 
31 
30 
14 

0 

0 

0 

0 

0 

5 

31 

19 

30 

29 

0 

0 

0 
0 
0 
0 
0 
0 
8 
6 
29 
31 
17 
0 

0 

0 

0 

0 

0 

6 

28 

30 

30 

31 

30 

27 

5 

1 
0 
0 

a 

18 
(*) 
(•) 
(*) 
(•) 
(*) 
(*) 

0 
0 
0 
0 
0 
0 
0 
1 

15 
0 
0 
0 

0 
0 
0 
0 
0 
0 
3 
0 
0 
1 
0 
0 

0 

Febraary  

0 

March 

0 

Aoril 

0 

mIvT.. .::::::.::::::;:::::::...::::. ..::.... 

0 

Juno 

0 

July 

Aiignst 

September 

October 

November 

Ilecember 

TntAln , . .  -  - , 

156 

114 

91 

182 

16 

4 

*  No  reading. 


It  is  believed  that  by  means  not  difficult  of  application  the  leakage 
could  be  reduced  to  1  cubic  foot  per  foot  of  dam,  say  to  300  cubic  feet 
per  second,  equal  to  the  discharge  for  the  gauge  reading  of  2^  feet, 
nearly.    A  lower  stage  than  this  obtained  in  past  years  as  follows: 


Months. 


Jannary. . , . 
February  .. 

March 

April 

May 

June 

July 

August 

September  . 

October 

November.. 
December . . 


Totals. 


(*) 

(*) 

(*) 

(•) 

(*) 

(*), 

(*) 
21 
30 
25 
8 
17 


1884. 


149 


1885. 


1886. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

29 

7 

16 

6 

30 

28 

29 

81 

0 

17 

0 

0 

106        89 


1887. 


166 


2 

1 
0 
0 
3 
17 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 


1889. 


10 


1890. 


1891. 


*  No  reading. 

The  estimated  discharge  through  the  spaces  between  needles  in  the 
aggregate  is  about  one-fourth  the  estimated  discharge  through  the 
spaces  between  the  wickets  for  the  same  length  of  dam,  or,  for  a  dam 
near  Louisa,  say  about  700  cubic  feet  per  second.  If  the  discharges 
through  the  needles  be  reduced  by  the  application  of  additional  cover 
even  no  more  in  proportion  than  the  simple  placing  of  joint  covers  liaa 
been  found  to  decrease  the  discharge  through  Dam  5  of  the  Great  Ka- 
nawha improvement,  the  lowest  discharge  so  far  meiisured  for  the  Big 
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Sandy  will  suffice  to  maintain  the  pool  to  a  usefiil  height.  This  addi- 
tional cover,  in  the  opinion  of  the  Board,  is  easily  feasible. 

It  is  observed  that  the  lowest  gauge  reading  so  far  reached  this  year 
and  for  which  measurement  of  discharge  has  been  made  is  not  so  low 
as  has  been  recorded  in  past  years;  the  low  water  of  1883  was  1.23 
feet  lower.  How  much  less  the  discharges  wore  in  the  lower  recorded 
stages  of  past  years  can  not  be  ascertained  or  even  estimated.  There 
are  indications  that  the  bottom  of  the  stream  has  filled  somewhat  with 
sand  in  these  letter  years,  and  a  result  of  this  filling  would  be  that 
lesser  discharge  would  correspond  to  higher  gange  reading.  So  that, 
though  the  gauge  reading  has  been  as  much  lower  as  stated,  it  does 
not  prove  that  the  discharge  has  been  corresiK>ndingly  low.  The  tabu- 
lation of  the  gauge  record  indicates  an  obliteration  of  the  lesser  gauge 
readings  as  tmie  progresses;  such  would  actually  result  from  filhug  of 
the  bottom. 

After  full  and  careful  consideration  of  all  the  elements  determining 
a  decLsion,  the  Board  are  of  opinion  that  the  best  type  of  dam  for  the 
site  at  Louisa  is  a  needle  dam,  and  they  recommend  the  substitati(m  of 
that  tyx)e  for  the  fixed  dam.  It  is  further  recommended  that  the  height 
of  the  dam  from  the  sill  of  the  pass  to  the  normal  level  of  the  pool  be 
fixed  at  13  feet,  and  that  the  dam  be  built  across  the  river  opposite  the 
tail  wall  of  the  lock  as  is  done  in  our  practice,  leaving  all  other  details 
to  be  wrought  out  by  the  officer  in  charge. 

The  needle  dam  for  the  site  near  Louisa  will  cost  somewhat  less  than 
a  wicket  dam. 

In  1879  the  recommendation  was  made  by  the  officer  in  charge  to 
build  a  fixed  dam,  with  a  view  of  ultimately  turning  the  fixed  dams 
into  movable  ones.  Since  that  time  experience  has  been  had  in  this 
country  with  the  operation  and  action  of  movable  dams,  and  the  Board 
are  of  opinion  that  the  trial  now  made  should  be  with  that  kind  of 
dsun. 

With  this  report  are  inclosed  a  number  of  letters  and  papers  ad- 
dressed to  the  Board,  and  a  list  of  them  is  also  herewith. 

Estimated  cost  of  constructing  a  movable  dam  of  needles,  supported 
by  trestles,  Poir<^*e  system,  on  Big  Sandy  River,  near  Louisa,  Ky. : 
Navigable  pass,  125  feet;  weir,  175  feet;  vertical  height  of  needles  of 
pass,  13  feet;  of  weir,  8  feet. 

PASS  AND  VTEIB, 

Fixed  parts;  • 

Stone  siU,  223.75  cubic  yards,  at  $20 $4,475.00 

Bear  trestle  Bt^ne,  102.5  cubic  yards,  at  $16 1,640.00 

Squared  stone,  839  cubic  yards,  at  $7 5, 873.  (X) 

Paving  stone,  315  cubic  yards,  at  $10 3, 15().(X) 

Concrete  stone,  2,688  cubic  yards,  at  $7 18,816.00 

Wrought-irou  tie-rods,  etc.,  13,200  pouuds,  at  4  couts 528. 00 

Cast-iron  anchors,  11,000  poundH,  at  4  rents 440. 00 

Trestle  journal-boxes,  17,625  jiouiids,  at  7  cents 1, 233. 75 

Bolts,  nuts 300.00 

36, 455. 75 

Pier  and  abutment : 

Coping,  79  cubic  j-ards,  at  $16 1,264.00 

Quarry  face  stone,  241  cubic  yards,  at  $8 1,928.00 

Squared  stone,  341  cubic  yards,  at  $7 2,387.00 

Backing  stone,  1,169  cubic  yards,  at  $5.50 6,429.50 
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Movable  parts : 

Pass,  125  feet,  at  $60 $7,500.00 

Weir,  175  feet,  at  $40 7,000.00 

14,500.00 

ExcayatioD,  16,000  onbic  yards,  at  50  cents 8,000.00 

Cofferdam 15,000.00 

23,000.00 

Cost  of  foundation,  pass  and  weir 86,455.75 

Cost  of  abutment  and  pier 12,008.50 

Cost  of  movable  parts  above  foundation • 14,500.00 

85,964.25 

Taking  down  old  abutment,  1,100  cubic  yards,  at  $1 1, 100. 00 

New  upper  gates. « 3,000.00 

Excavating  upper  approach,  10,000  cubic  yards,  at  $1 10, 000. 00 

Cutting  down  upper  miter  and  headwall  6  feet,  386  cubic  yards,  at  $2.50..        965. 00 
Paving  bank  about  abutment 3,000.00 

104,029.25 

Deduct  value  of  2,000  cubic  yards  stone  in  present  abutment  and  in  yard, 
at  $5.50... 11,000.00 

93,029.25 

The  cause  of  the  delay  in  sending  this  report  ha«  been  the  necessity 
of  obtaining  certain  information  as  to  the  discharge  of  the  river  at  low 
stages,  and  this  could  only  be  had  by  waiting  for  the  river  to  fall.  A 
tabulation  of  the  discharge  measurements  is  herewith. 

Wm.  P,  GUAiaWCLLj 
Colonel^  Corps  of  Engineers, 

D.  W.  LOOKWOOD, 

Major  of  Engineers. 
Thomas  Turtle, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers^  V.  IS.  A. 


GG  8. 


mPEOVEMENT  OF   LEVISA   FORK    JF  BIG  SANDY  RIVER.   KENTTTCKY. 

The  Levisa  is  the  western  of  the  two  forks  that  uiiite  at  Louisa  to 
form  the  Big  Sandy  Eiver.  It  rises  in  the  southwestern  part  of  Vir- 
ginia, at  an  elevation  of  about  1,500  feet  above  tide  water,  and  flows  in 
a  northerly  direction.  Its  banks  in  many  cases  are  rocky,  in  others 
composed  of  sand  and  clay.  It  possesses  all  the  characteristics  of  a 
mountain  stream,  a  steep  average  slope,  and  pools  of  varying  depth, 
separated  by  rock  bar  or  ripples  that  at  low  water  often  have  but  a 
few  inches  of  water  over  them.  The  average  fall  from  Pikeville  to 
Louisa  is  1.49  feet  per  mile,  the  distance  being  86^  miles. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  and 
push-boat  navigation  in  the  upper  river  and  to  improve  low-water 
steamboat  navigation  so  far  as  this  can  be  done.  Steamboats  can  not 
run  in  this  or  Tug  Fork  at  dead  low  water,  but  the  work  done  so  far 
has  been  of  such  a  character  as  to  permit  of  their  running  on  smaller 
rises  than  was  the  case  before  the  improvement  was  commenced.  j\^ 


APPENDIX   GG — EfiPOET   OP  MAJOR  LOCKWOOD. 


2109 


Ck>al  mines  have  been  open^  at  and  near  Peach  Orchard,  and  quite , 
extensive  shipments  are  made  by  rail  to  Ashland,  on  the  Ohio,  where 
it  IB  pat  in  barges  for  transportation  down  that  river.    Could  coal  be 
sbipi^  out  by  water  from  the  mines  the  output  of  coal  would  be  largely 
increased. 

As  work  on  this  stream  can  only  be  done  to  advantage  during  low 
water,  it  was  September  10,  when  the  working  parties  were  sent  out. 

The  work  of  previous  years  has  removed  the  most  important  obstruc- 
tions,  so  that  during  the  past  season  it  was  only  necessary  to  clear  out 
chutes  that  had  become  obstructed  by  material  washed  in  during  the 
preceding  high  waters,  and  take  out  such  obstructions  as  logs,  stumps 
and  snags  that  are  always  found  in  the  channel  after  a  rise. 

The  following  is  a  summary  of  the  season's  work: 


Work. 


Cubic 
yards. 


Nnmber. 


Avenge 
lengtb. 


Solid  rock  removed. . 
Looee  roek  removed. 

Snags  removed 

Treee  removed 

Stamps  removed 

Trees  topped 


820 
1,810 


150 

276 

9 


25.7 
69.8 


The  stream  under  the  present  project  is  incapable  of  permanent  im- 
provement, as  the  obstructions  to  navigation,  such  as  snags,  stumps,  logs, 
etc.,  are  liable  to  re-form  at  any  time  and  an  annual  appropriation  of 
about  $2,500  is  needed  to  keep  it  clear. 

APPROPRIATIONS. 

June  14,1880 $3,500 

March  3,  1881 2,000 

Anj5ust2, 1882 5,000 

Julys,  1885 5;  000 

Aaga8t5, 1886 3,750 

September  19, 1890 2,500 

Total 20,750 

Money  statement. 

July  1, 1891,  balance  nnexpended $1,151.76 

June  30, 189K2,  amount  expended  during  fiscal  year 1,131.90 

Jnly  1, 1892,  balance  nnexpended 19.86 

Amount  appropriated  by  act  approyed  July^3, 1892 2, 500. 00 

Amount  avaUable  for  fiBcal  year  ending  June  30, 1893 2, 519. 86 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


G  G  9* 

MPEOVEMENT  OP  TUG  FORK  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

The  Tug  Fork  is  the  eastern  of  the  two  forks  which  unite  at  the  town 
of  Louisa,  26  miles  from  the  Ohio,  to  form  the  Big  Sandy  River.  It 
rises  in  the  southwest  comer  of  West  Virginia  and  flows  towards  the 
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northwest  for  a  distance  of  140  miles.  For  a  distance  of  18  miles  at  its 
head  it  forms  a  part  of  the  boundary  between  Virginia  and  West  Vir- 
ginia, and  below  this  it  and  the  Big  Sandy  form  the  boundary  between 
West  Virginia  and  Kentucky. 

The  Tug  throughout  most  of  its  length  is  a  characteristic  mountain 
stream  formed  of  a  series  of  pools  separated  by  ripples. 

The  average  fall  per  mile  from  Pond  to  Warfield,  a  distance  of  23.5 
miles,  is  1.96  feet  per  mile,  and  from  Warfield  to  Louisa,  a  distance  of 
35  miles,  1.72  feet  per  mile. 

The  obje(*t  of  the  improvement  has  been  to  facilitate  rafting  of  logs 
from  the  upper  portion  of  the  stream  and  its  branches,  to  provide  a 
low- water  push-boat  channel,  and  to  make  it  possible  for  light-draft 
steamboats  to  run  at  lower  stages  than  formerly  while  the  river  was  in 
an  unimi)roved  state. 

The  work  done  has  been  that  of  clearing  the  channel  of  rocks,  snags, 
stumps,  etc.,  and  the  banks  of  overhanging  trees,  while  with  special 
reference  to  the  push-boat  interests,  channels  have  been  cut  through 
the  ripples  or  shoals. 

The  Government  has  improved  this  river  from  its  mouth,  at  Louisa, 
to  Baileys  Dam,  a  distance  of  100  miles. 

As  the  roads  through  the  mountains  are  little  more  than  trails,  they 
are  entirely  unfitted  for  freighting  purposes,  so  that  the  people  along 
the  river,  and  particularly  those  well  up  the  stream,  are  almost  entirely 
dependent  upon  water  transportation  for  obtaining  supplies,  etc.  The 
lower  portions  of  the  river  are  reached  by  steamboats,  but  above  steam- 
boat navigation  push-boats  alone  can  be  used,  and  little  channels  have 
been  made  through  the  shoals  and  ripples  in  the  past  for  their  passage. 
This  kind  of  navigation  may  appear  to  be  of  comparatively  little  ac- 
count, but  gains  in  importance  materially  when  it  is  considered  that  it 
furnishes  the  only  means  of  communication  for  obtaining  supplies. 

Again,  the  Tug  being  a  small  stream  of  steep  slope  with  rocky  banka 
in  many  places,  it  is  dangerous  to  run  rafts  in  high  rises,  awing  to  the 
difficulties  of  management  due  to  sharp  bends  and  swift  currents,  con- 
sequently timber  is  brought  out  only  on  moderate  rises  and  preferably 
on  a  falling  river. 

The  Norfolk  and  Western  Eailroad  follows  the  right  bank  of  the 
Tug  Fork  for  some  distance,  and  its  construction  has  to  a  greater  or 
less  degree  aftectcd  the  navigable  capacity  of  22  miles  of  the  river  from 
the  upper  limit  of  the  improved  portion  down.  The  road  in  some  places 
follows  the  bank  closely,  and  large  quantities  of  rock  have  been  blasted 
into  tlie  stream  in  grading  the  road  bed,  while  stumps  and  trees  have 
been  rolled  into  the  river  with  no  regard  to  their  effect  on  navigation. 
In  one  place  a  rock  dam  10  or  12  feet  high  extends  across  the  river, 
which  effectually  closes  it  for  rafts  coming  from  above.  It  is  safe  to 
say  that  the  work  of  the  United  States  in  the  upper  22  miles  of  im- 
proved river  has  been  practically  destroyed. 

Under  date  of  July  1, 1891,  the  Norfolk  and  Western  Bailroad  et  al. 
were  perpetually  enjoined  ft'om  obstructing  the  navigation  of  the  Tug 
Fork,  and  ordered  to  remove  obstructions  already  created  by  them  be- 
fore the  15th  day  of  November,  1891,  and  furthermore,  they  were  per- 
mitted to  go  forward  with  the  construction  of  the  road,  and  if  any  rocks, 
trees,  etc.,  were  accidentally  or  from  necessity  tlirown  into  the  stream, 
they  were  to  be  removed  within  three  months,  and  finally,  all  said  rock, 
stone,  trees,  logs,  lumber,  timber,  and  debris  were  to  be  removed  before 
November  15, 1892*.  A  bond  of  $25,000  was  jequired  for  feithful  com- 
pliance with  the  decree.  r^  l 
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There  has  been  no  change  in  the  situation  so  far  as  I  can  determine, 
except  that  the  obstructions  have  been  increased. 

This  stream  is  incapable  of  permanent  improvement,  as  the  obstruc- 
tions formed  by  logs,  snags,  etc.,  are  liable  to  re-form  at  any  time,  and 
a  small  annual  appropriation  is  needed  to  keep  it  ti*ee. 

The  following  is  a  summary  of  work  done  during  the  past  fiscal  year: 

Solid  rock  removed cubic  yards.        80 

Looee  rock  removed do....  2,147 

Snags  removed number . .      392 

Treeti  removed do 392 

Stamps  removed do 350 

Trees  topped do 192 

APPROPRIATIONS. 

June  U,  1880 $2,500 

March  3. 1881 2,000 

August2,1882 5,000 

July  5, 1884 i 5,000 

August  5,  1886 3,750 

September  19, 1890 2,500 

Total 20,750 

Money  statement 

Julyl,  18M,  balance  unexpended $1,421.67 

June  30, 1882,  amount  expended  during  fiscal  year 1,270.33 

July  1, 1892,  balance  unexpended 151. 34 

July  1, 1892,  outstanding  liabilities 40. 55 

July  1, 1892,  balance  available 110.79 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  J  une  30, 1893 2, 610. 79 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894,      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1»66  and  1867. 


G  G  10. 

IMPROVEMENT  OF  GUYANDOTl^E  RIVER,  WEST  VIRGINIA. 

Tlie  Guyandotte  River  rises  in  the  southwestern  part  of  West  Vir- 
ginia, and,  flowing  in  a  northwesterly  direction,  emjities  into  the  Ohio 
12  miles  above  the  mouth  of  the  Big  Sandy  and  39  miles  below  the 
mouth  of  the  Great  Kanawha. 

The  project  for  the  improvement  was  adopted  in  1878,  and  contem- 
plated the  obtaining  of  a  clear  channel  with  a  width  of  30  feet  and  a 
least  depth  of  18  inches  during  five  months  of  the  year  by  the  removal 
of  rocks,  snags,  and  other  obstructions.  This  river  was  practically 
closed  before  work  commenced,  except  during  rises  of  considerable 
height. 

The  stream  was  once  improved  by  the  State  of  Virginia  by  the  con- 
struction of  six  locks  and  dams.  The  locks  were  constructed  of  timber, 
andy  as  a  matter  of  course,  after  a  time,  the  charges  for  repairs,  ren- 
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dered  necessary  by  the  natural  decay  of  the  wood,  became  very  great, 
and  a  little  further  along  the  system  was  abandoned,  and  what  had 
formerly  constituted  a  useful  improvement  now  became  obstructions. 
The  old  locks  and  dams  were  carried  away  in  part  from  time  to  time 
by  floods,  so  that  when  the  first  report  on  this  river  was  made  by  Maj. 
William  E.  Merrill  in  1875  most  of  them  had  been  partially  washed  away, 
but  the  ruins  of  one  still  constituted  the  worst  obstruction  on  the  river. 

There  are  two  milldams — Pecks,  7  miles  below  Logan,  and  Lamberts, 
19  miles  below  Pecks — that  Still  constitute  serious  obstructions  to  navi- 
gation, and  have  been  reported  to  the  Department  as  such.  The 
authority  for  their  construction  in  the  first  place  was  based  upon  a 
permit  from  the  circuit  court,  and  their  continuance  has  been  a  nui- 
sance and  constant  damage  to  the  river  interests. 

The  work  in  previous  years  has  been  to  cut  passage  ways  through 
the  old  dams  where  required,  make  channels  through  the  shoals 
for  push  boat^^  and  remove  such  obstructions  as  rocks,  snags,  stumps, 
logs,  etc.,  existing  in  the  channel,  of  the  river  as  would  interfere 
with  rafting  at  ordinary  and  low  rafting  stages.  During  the  past 
year  the  work  done  has  been  with  a  view  to  assisting  the  running  of 
rafts.  The  stream  is  incapable  of  permanent  improvement,  as  the  ob- 
structions in  the  channel,  such  as  trees,  snags,  logs,  etc.,  are  liable  to 
re-form.  The  stream  up  to  Logan,  a  distance  of  8l|  miles,  has  an  aver- 
age fall  of  about  22  inches  to  the  mile. 

For  details  concerning  the  work  attention  is  invited  to  the  report  of 
Assistant  Engineer  B.  F,  Thomas,  attached  hef  eto. 

APPROPRIATIONS. 


June  18, 1878 $2,000 

March  3,  1879 1,000 

JiuieU,  1880 2,000 

MarchS,  1881 3,500 

Augii8t2,  1882 2,000 


Julys,  1884* $2,000 

August  11, 1888 ; 2,000 

September  19,  1890 2,000 


Total 16,500 

Money  statement, 

July  1, 1891,  balance  unexpended $1, 397. 00 

June  30, 1892,  amount  expended  during  fiscal  year 1, 303. 30 

July  1, 1892,  balance  unexpended , , 93. 70 

July  1, 1892,  outstanding  liabilities .25 

July  1, 1892,  balance  available 93. 45 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 093. 45 


(  Amounttbatcan  be  profitably  expended  infiscal  year  ending  June  30, 189-4      2,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  of  river  and 
(     harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  1899, 
Major  :  At-the  close  of  the  last  fiscal  year  a  force  was  at  work  on  Guyandotte  River 
at  Big  Huff  Creek  wideuiuff  the  chute  at  that  point.    About  1,600  cubic  yards  of 
rock  were  removed  during  the  first  half  of  July,  when  the  party  began  the  descent  of 


*  Made  available  by  act  of  August  5,  1886. 
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tiM  nrer,  warking  m  they  went.  At  Fish  Tnp  Shoal  a  large  rock  was  taken  out; 
alto  a  tree  whieh  was  in  the  ohate.  The  point  of  the  bar  was  ent  off  and  a  alip  on 
the  left  bank  was  removed.  At  Neibern  Bend,  7  miles  above  Logan,  a  portion 
€i  the  point  of  Clojrds  Island  and  a  heavy  rook  slip  on  the  east  side  of  the  river 
were  removed,  forming  a  most  naefnl  and  excellent  piece  of  work,  l^e  point  of  a 
rocky  bar  was  cat  off  at  Lawsons  Mill,  where  the  river  makes  a  short  bend.  A  large 
tree  was  taken  out  of  the  main  channel  at  Locan  and  three  more  near  King  Shou. 
Three  rocks  were  removed  at  Dry  Island  and  Siao  three  at  King.  Some  rocks  were 
removed  abont  6  miles  below  Big  Hart  Creek.  A  great  many  trees,  stamps,  snags, 
etc,  were  removed  all  along  the  river  from  Kinjafp  Shoal  to  Bogers  Dam,  a  distance 
flf  fi2  miles.  At  Barbonrsvule  a  very  bad  piece  of  river  was  fonnd  and  considerable 
wosk  was  done  there,  bat  the  appropriation  was  exhansted  withont  completing  the 
improvement.  There  is  a  rocky  island  and  also  a  rock  bar  that  ought  to  be  removed, 
as  they  lie  in  a  bend  of  the  river  and  at  certain  stages  of  water  are  a  great  and  dan- 
geroDS  ohetraction.    A  detailed  statement  of  work  done  is  below : 

Solid  rock  rraioved cubic  yards..  424- 

liooae  rock  removed ^,-- do...  4,280 

Snagsremoved 15 

Trees  removed 32 

Drifts  removed _ 7 

Saw  logs  removed 300 

Traveled  with  boats * miles..  172^ 

Men  employed  (average) 10 

The  improvements  made  by  the  United  States  on  this  stream  have  been  of  great 
benefit  to  the  people  of  that  section,  and  it  is  estimated  that  the  output  of  timber 
has  greatly  increalBed  this  year.  A  smaU  steamboat  now  plies  the  river,  and  if  the 
Crovemment  would  remove  the  dams  in  the  lower  part  of  the  streams  there  is  nothing 
to  hinder  steam  navigation  to  within  7  miles  of  Logan,  or  a  distance  of  73  miles.  Of 
course  there  are  other  obstructions  in  the  bed  of  the  river  and  overhanging  timber 
which  most  be  removed  before  navigation  can  be  an  entire  success,  but  the  principal 
work  to  Se  done  is  to  secure  the  removal  of  the  dams  heretofore  reported  as  obstruc- 
tions  to  navintjon.  I  think  that  further  appropriation  for  the  Guyandotte  River 
should  be  made  for  that  purpose  solely  until  tne  removal  of  all  dams  is  effected.  R. 
H.  Gamble  conducted  the  work. 

Bespectfnlly  submitted. 

B.  P.  Thomas, 
A$9i9iant  Engineer. 

Mij.  D.  W.  LocKWOOD, 

Cincinnati^  Ohio, 


COMMERCIAL  STATISTICS. 

Cmnmeree  of  Gutfandotte  Biver,  West  Virginia,  for  the  fiscal  year  ending  June  SO  y  1802. 


ArUcles. 

1891. 

1802. 

Ctms-Um 

TWM. 

Ton*. 
12,500 

Timber 

80.000 
1,128 

90  000 

1.300 

Total          

61.128 

103, 800 

IMt  of  hoatB  plying  on  Ouyandotte  River,  West  Virginia, 


VMne. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

X±  O.  Xirkm- (taw) 

Side  wheel 

Feet. 
73 

Feet 
8 

Feet 
2 

7 

XII0  92 ^133 
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G  G  II. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WE8T  VIRGINIA. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia-, 
rising  in  Upshur  County;  its  course  is  a  little  north  of  west  and  it 
empties  into  the  Ohio  at  Parkersburg;  its  total  length  is  about  150 
miles. 

Tbe  Little  Kanawha  Navigation  Company  owns  and  operates  four 
locks  and  dams  on  this  river,  which  furnish  slack- water  navigation  from 
the  Ohio  up  to  a  i>oint  two  miles  above  the  village  of  Burning  Springs, 
where  the  United  States  lock  is  located,  but  the  service  of  this  sys- 
tem is  very  poor,  owing  to  the  dilapitated  conditiou  of  both  locks  and 
dams;  breaks  and  washouts  are  of  frequent  occurrence  during  high 
water,  and  the  interruption  to  navigation  in  consequence  expensive 
and  harassing. 

The  present  project  for  the  improvement  of  this  river,  adopted  in 
1876  and  modified  in  1880,  contemplates  the  construction  of  a  lock  and 
dam  to  extend  slack-water  navigation  for  a  draft  of  4  feet  a  distance  of 
12  miles  above  the  point  reached  by  the  navigation  company,  and  the 
improvement  of  the  natural  channel  of  the  upper  river  by  the  removal 
of  obstructions,  etc.,  for  a  distance  of  80  miles,  tlie  object  of  the  latter 
being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with  a  depth 
of  2  feet  for  at  least  four  months  in  each  year. 

During  the  past  fiscal  year  the  lock  and  dam  were  completed  to 
such  an  extent  that  the  lock  was  opened  to  navigation  December  2, 
1891.  It  was  found  impossible  to  complete  the  backing  of  the  dam 
before  the  winter  set  in,  and  this  work  was  deferred  until  after  the 
spring  floods.  The  backing  of  the  dam  is  now  in  progress  and  will  be 
completed  in  a  short  time.  As  always  happens  where  proper  bank 
protection  is  not  put  in  in  advance,  the  banks  just  below  the  lock 
and  abutment  have  washed  considerably,  but  not  to  a  dangerous  ex- 
tent. The  completion  of  the  lower  shore  guide  wall  and  placing  of  rip- 
rap below  the  abutment  will  effectually  secure  the  banks  against  further 
washing. 

For  details  of  work  done  during  tlie  past  year  attention  is  invited  to 
the  report  of  Assistant  Engineer  B.  F.  Tliomas,  appended  hereto. 

Apriiorin  atk  )n  8 . 


Aiigttst  14, 1876, $7,300 

June  18,  1878 18,000 

Mareh3,  1879 18,000 

June  14,  1880 15,000 

March  3,  1881 40,000 

August  2, 1882 31,000 


August  5,  1886 $16,875 

August  11,  1888 25,000 

September  19,  1890 40,000 

Total 211,175 


Money  statement. 

July  1, 1891,  balance  unexpended $27, 315. 29 

June  .'W,  18lfe,  amount  expended  during  tinral  year 23, 805. 89 

Julv  1 ,  1892,  balance  unexpended. .. : ; 3, 509. 40 

July  1,  1892,  outstanding  liabilities 986.05 

July  1, 1892,  balance  available 2,623.35 
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REPORT  OF  MR.   B.   F.   THOMAS,  ASSISTANT  ENtilNEKR. 

Louisa,  Ky.,  June  Sdj  1892. 

Major:  At  tlie  time  of  my  last  report  upon  the  work  being  done  upon  the  Little 
Kftnawha  River  the  dam  had  just  l>een  started,  the  space  between  the  lock  and  river 
bank  had  been  filled,  and  the  masonry  of  the  abatment  had  been  finished. 

In  the  early  part  of  the  present  year  the  continued  wet  wc:-ther  prevented  mnch 
being  doRe.  Another  drawback,  and  one  which  was  more  serious  than  rain,  was 
that  we  could  not  get  a  dredge.  The  trouble  was  caused  largely  by  the  inability  to 
find  one  small  enough  to  go  through  the  locks  of  the  Little  Kanawha  Navigation 
Company.  Finally,  after  long  delay,  the  dre<lge  Willie  arrived  ujion  the  work  from 
Kentucky  River  on  the  8th  of  September,  and  did  most  excellent  service  throughout 
the  season.  Before  the  arrival  of  the  dredge,  and  when  it  was  believed  that  none 
would  come,  preparations  were  made  for  building  the  dam  by  using  a  cofi^er,  and 
considerable  work  was  done  upon  the  coffer  with  that  in  view.  The  coffer  .was 
originally  intended  to  become  a  part  of  the  dam,  and  this  plan  was  carried  out  on 
tiie  part  constructed. 

The  work  done  by  the  dredge  consisted  of  the  excavation  of  4,500  cubic  yardsfrom 
the  site  of  the  dam;- 2,700  cubic  ^ards  next  the  river  wall  of  lock,  wheu  it  was  nec- 
essary to  put  in  a  protection  crib ;  13,000  cubic  yards  from  the  lower  approach  to 
lock,  and  1,000  cubic  yards  from  the  site  of  the  protection  crib  at  lower  eua  of  look. 
Mnch  of  this  material  was  loaded  on  barges  and  boated  to  deep  water,  where  it  was 
shoveled  off.  In  addition  to  this  work,  the  dredge  removed  the  old  lock  coffer,  pull- 
ing all  the  piles  and  sheet  piling  and  all  the  logs  and  drift  which  had  collect-ed  and 
been  buried  inside  this  inclosure.  A  great  many  trees  and  logs  were  also  removed 
from  the  lower  lock  approach.  The  material  was  generally  a  tough  clay,  with  an 
occasional  seam -of  gravel  and  many  large  bowlders. 

Con9iructuy»  of  dam. — The  first  crib  of  the  dam,  100  feet  long,  was  sunk  to  rock  and 
brought  up  above  ordinary  water  last  year.  The  next  crib  is  65  feet  long  and  the 
last  one  85  feet  long.  These  were  constructed  in  place  and  sunk  to  rock,  when  they 
were  filled  with  broken  stone  and  anchored  to  the  bed  rock  with  heavy  bolts.  All 
the  cribs  having  been  brought  up  above  water  were  then  <ronuected  with  long  tim- 
ers and  well  bolted  together,  forming,  as  it  were,  one  solid  crib  from  abutment  to 
lock  wall.  This  was  covered  with  9-inch  decking  laid  parallel  with  the  thread  of 
the  stream.  Each  step  is  about  10  feet  wide  and  3  feet  3  inches  high.  The  dam  is 
50  feet  wide  and  ite  crest  is  10  feet  downstream  from  its  upper  face.  The  lift  is  12 
feet.  The  timber  of  which  the  dam  is  made  is  white  oak  and  other  hard  wood  and 
is  10  by  10  inches  in  size  generally.  The  ties  and  stringers  cross  each  other  at  about 
10  feet  intervals  and  are  drift-bolted  together. 

Protection  crihs  and  other  crib  work. — A  crib  reaching  from  the  dam  the  entire  length 
of  the  lock  wall  was  put  in  alongside  the  river  wall  of  lock  and  filled  with  stone 
and  decked  over.  It  is  for  the  purpose  of  protecting  the  lock  foundations,  which  are 
eoncrete  set  on  a  soapstone  and  gravel  bed.     Its  crest  is  slightly  above  pool  level. 

A  crib  for  the  convenience  of  craft  entering  the  lo<'k,  as  well  as  for  the  protection 
of  the  bank  above  the  lock,  was  built  and  filled  with  stone  adjoining  the  upper  end 
of  land  wall.  It  is  100  feet  long  and  about  18  feet  high.  The  bank  behind  it  was 
only  partially  graded  and  filled  in  with  earth. 

Above  the  river  wall  on  the  outside  of  the  upper  lock  approach,  a  small  guide  crib 
was  put  in  and  filled  with  stone.     It  reaches  to  about  the  level  of  the  lock  coping. 

Beginning  at  the  lower  end  of  land  wall  and  extending  downstream  100  feet,  a 
crib  for  the  protection  of  the  river  bank  was  put  in.  Its  lower  end  has  a  return  or 
wine  extendmg  into  river  bank  to  prevent  the  return  current  from  cutting  behind 
it.  This  crib  was  carried  up  within  9  feet  of  the  top  of  the  lock  and  preparations 
are  now  being  made  to  bring  it  to  the  full  height.  The  construction  oi  a  crib  lead- 
ing from  the  wing  wall  of  the  abutment  into  uie  solid  bank  was  found  necessary  in 
order  to  prevent  the  earth  from  being  cut  away.  This  crib  was  filled  with  stone  and 
sheathed  on  the  upper  and  lower  faces.  A  heavy  earth  fill  was  put  in  above  it  and 
broken  stone  placed  below  it. 

At  the  quarry,  one-half  mile  below  the  lock,  an  inclined  track  reaches  frcmi  the 
ledge  of  stone  down  to  the  river  and  is  carried  out  over  the  water  so  as  to  bring  the 
cars  carrying  the  sione  immediately  over  the  barges  for  loading.  The  outer  end  of 
this  track  is  supported  on  a  crib.  Owing  to  the  exposed  location  of  this  crib,  it  wa^ 
necessary  to  rebuild  it  after  every  high  freshet  and  replace  the  track  which  was 
generally  carried  away  by  the  drift  of  logs  catching  against  it. 

Lock  gates  and  vickets,  ladders  and  needle  dam. — The  lock  gates,  which  were  about 
framed  at  the  time  of  my  last  report,  were  put  in  place  and  painted  early  in  the 
year.  The  moving  apparatus  at  first  put  in  was  found  to  be  too  light  for  the  great 
amount  of  work  to  be  done  and  was  returned  to  the  shop  and  new  capstans  were 
made  and  the  rack  bars  were  strengthened.  The  new  capstans  were  placed  farther 
from  the  £EH^e  of  the  wall  and  have  since  worked  with  great  satisfaction  under  aH 
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oonditiona.  The  lower  gates  were  found  to  leak  by  not  coming"  entirely  against  the 
sill  at  Hxe  toe,  bnt  as  the  waste  in  no  way  interfered  with  navigation  it  was  deemed 
best  to  defer  the  stopping  of  the  leak  nntil  warm  weather,  and  in  consequence 
nothing  was  done  with  it  until  the  present  month,  when  it  was  closed. 

The  wickets  were  put  in  position  and  the  crabs  for  maneuyering  them  were  placed. 
Coping  stone  was  cut  and  ntted  around  the  moving  apparatus.  Screens  for  tbe  pro- 
tection of  wickets  were  placed  on  face  of  wall  over  wicket  opening.  A  recess  was 
cut  in  each  lock  wall  and  an  iron  ladder  was  placed  therein.  These  ladders  Mve  been 
found  of  great  utility  and  convenience.  The  trestles,  together  with  the  wooden  sills 
for  the  needle  dam  at  head  of  lock,  were  put  in.  This  dam  is  intended  for  use  as  a 
coffer  when  it  is  found  necessary  to  make  repairs  to  the  upper  gates  or  wickets. 

Lock  flow  J  paving  f  quarrying,  etc, — The  earth  was  removed  from  between  the  lock 
walls  and  a  bed  of  concrete  was  put  in  place  to  form  a  floor  for  the  lock.  One  hun- 
dred and  fifty-three  cubic  yards  of  concrete  were  placed.  On  top  of  this  concrete  a 
timber  floor  was  built  in  the  upstream  end  of  the  chamber  to  receive  the  swift  water 
fi'om  the  upper  wickets. 

Paving  stone  was  quarried  and  over  half  the  space  behind  the  lock  was  paved. 
It  is  the  intention  to  complete  the  paving  next  month,  as  the  cold  weather  prevented 
its  completion  last  season.  On  account  of  building  the  protection  cribs  it  was  found 
necessary  to  again  open  the  quarry.  This  was  done  In  September,  and  about  2,000 
cubic  yards  were  gotten  out  and  most  of  it  used  in  filling  the  cribs.  The  quariy  is 
located  high  on  the  hillBide  and  the  stone  is  transported  in  cars  down  an  inclined 
track  and  dumped  on  barges  and  pushed  to  the  works.  At  the  start  the  loaded  car 
was  used  to  haul  an  empty  one  back  to  the  quarry,  but  owing  to  the  numerous 
changes  of  grade  (the  track  having  been  built  on  the  ground  without  grading)  it 
was  found  advantageous  to  use  an  engine  for  hauling  up  the  empties.  This  engine 
and  a  boUer  for  furnishing  steam  were  placed  at  the  top  of  the  incline.  A  water  car 
was  added  to  the  plant  and  everything  worked  very  well.  Now  that  a  pool  has  been 
formed  above  the  lock,  it  has  been  found  best  to  obtain  stone  from  a  quarry  located 
about  two  miles  above  the  one  used  last  season. 

General  work. — In  order  to  work  on  the  lower  lock  gates  without  pumping  the  en- 
tire lock  chamber  a  temporary  cofferdam  was  thrown  across  the  lock  just  above  the 
§ate  recess.  This  was  removed  when  it  was  no  longer  of  use.  When  putting  in  lock 
oor  it  was  necessary  to  boat  sand  from  a  point  about  half  a  mile  below  lock.  At  the 
same  time  a  large  quantity  of  mud  was  removed  from  the  lock  chamber  aud  the  pump 
was  kept  running  day  and  night.  The  cement  for  the  concrete  was  taken  up  from 
the  river  and  stored  in  a  shed  built  for  the  purpose. 

While  pumping  and  otherwise  using  s^am,  slabs  from  an  adjacent  sawmill  were 
hauled  and  cut  up  for  ftiel.  Some  coal  was  sJso  used  and  this  had  to  be  wheeled 
from  river  to  boiler  house.  The  boilers  were  repaired  during  the  season,  causing  a 
delay  of  several  days  with  the  work.  While  the  look  was  pumped  out  the  walls 
were  pointed,  except  in  a  few  places,  which  has  been  done  lately.  The  upper  ap- 
proach to  lock  and  site  of  upper  protection  crib  was  excavated  by  men  and  tools,  as 
the  dredge  could  not  then  be  spared  from  other  work.  The  material  thus  removed 
was  used  for  backing  the  dam.  This,  together  with  a  few  barge  loads  of  broken 
stone  from  the  quarry,  was  all  the  backing  put  in  last  season.  During  the  present 
mouth  the  work  of  backing  tho  dam  has  been  resumed  by  dredging  out  the  material 
in  tho  lower  lock  approach  and  that  adjoining  it  and  boating  the  same  through  the 
lock.  On  top  of  this  material,  which  is  a  gravelly  clay,  will  be  placed  a  good  layer  of 
broken  stone. 

The  summer  and  fall  freshets  caused  considerable  extra  work  last  season  on  ac- 
count of  carrying  away  timber  and  tearing  up  crib  work.  One  of  the  dam  cribs  was 
thrown  out  of  position  by  the  swift  water,  and  it  was  found  necessary  to  take  it 
apart  and  make  a  raft  of  it  in  order  to  return  it  to  the  dam  site.  This  was  a  difll- 
cult  operation,  owing  to  the  insufficient  means  at  hand  for  pulling  drift  bolts.  These 
freshets  also  carried  logs  into  unfinished  work  and  against  the  quarry  track,  which 
had  to  be  removed,  sometimes  at  great  expense. 

When  building  the  dam,  a  chute  was  used  for  putting  the  timber  in  river.  This 
chute  led  from  the  timber  pile  down  the  bank  into  the  water.  This  was  earned 
away  and  had  to  be  replaced.  Considerable  timber  was  lost  in  the  floods,  bnt  gen- 
erally it  was  caught  within  a  few  miles  of  the  lock  and  returned. 

Before  laying  the  paving  behind  lock  wall^  the  banks  were  graded  with  teams  and 
scrapers.  Some  earth  was  also  filled  in  behind  the  guide  or  protection  cribs  in  tiie 
same  manner.  A  levee  or  dike  of  earth  was  built  from  a  point  opposite  the  upper 
gates  back  to  the  solid  bank  behind  lock  in  order  to  force  the  water  at  a  high  stage 
to  pour  over  the  upper  gates  instead  of  spreading  out  over  the  paving. 

1  he  overhanging  timbe'r  at  approaches  to  lock  was  cut  and  removed,  and  as  the 
action  of  the  water  has  carried  the  banks  away  below  the  look  it  has  been  found 
necessary  to  cut  some  trees  that  were  left  last  season. 

In  putting  in  the  lower  protection  orib,  the  sliding  banks  gave  much  trouble. 
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Considerable  inconvenience  and  expense  as  well  as  delay  was  caused  by  the  draw- 
ing of  the  pool  to  repair  the  Palestine  Lock,  belonging  to'the  Little  Kanawha  Navi- 
gation Company.  This  so  reduced  the  water  that  but  small  loads  of  stone  could  be 
boated,  and  even  these  had  to  be  tied  np  some  distance  below  when  needed  and  the 
stone  wheeled  in  barrows  to  its  destination.  At  times  the  length  of  wheeling  was 
500  feet.    It  was  very  tiring  to  men  as  well  as  expensive  and  slow. 

During  this  year  the  contract  for  timber  for  dam  was  filled,  and  timber  for  the  cribs 
was  also  purchased.  T.  W.  Moore,  the  contractor,  furnished  417,^6  board  measure 
feet  of  timber.  Smith  &  Co.  also  furnished  some  timber  for  protection  cribs.  The 
lock  irons  were  fiimished  by  Pattin,  Hall  &  Pattin,  of  Marietta,  Ohio. 

Respectfully  submitted. 

B.  F.  Thomas, 
Assistant  Engineer, 

Hi^.  D.  W.  LocKWOOD, 

Carps  of  Engineers,  U.  8.  A, 


COMMERCIAL  STATISTICS. 

Commerce  of  lAtUe  Kanawha  River,  West  Virginia,  for  fiscal  year  ending  June  30, 1892, 


Articles. 

1890. 

1891. 

1892. 

Coal '. 

Ton*. 

1,100 

8,640 

678 

24,500 

70,000 

27,650 

1,663 

6,064 

Ttma. 
10,507 
28,677 

1,450 
26,964 
69,703 
48,312 

1,500 
13,675 

Tons, 

3,100 

20,486 

1,738 

10,050 

109, 337 

92,200 

1.343 

6,000 

Lunbor 

Oil 

Staves 

Timber        ' 

Ties,  railroad 1 

PaiMeneers 

Total 

140,115 

190.688 

244,254 

lAst  of  boats  plying  on  Little  Kanawha  River,  West  Virginia, 
[Character,  stem-wheel.] 


Name. 


Length. 


Breadth. 


Depth. 


Tonnage. 


Oneida  (packet) 

W.  A.  HDum  (packet) 
D.  T.  Watmn  (tow)  . . 

J.KiDK(tow) 

Mary  £  (tow) 

Lulu  F  (tow) 


Feet. 
104 
105 

99 

66.5 

86 

98.4 


Feet. 
19.5 
22 
17 


13.6 
15.1 


Feet. 
4.2 
3.6 
2.6 
3 


75.78 
67.54 
80.45 
34.93 


2.6 


37.16 


G  G  13. 


OPERATING  AND  KEEPING  IN  REPAIR  THE    LOCK  AND  DAM  ON  LITTLE 
KANAWHA  RIVER,  WEST  VIRGINIA. 

Lock  and  Dam  No.  5  of  the  Little  Kanawha  River  were  so  far  ad- 
vanced towards  ultimate  completion  that  the  lock  was  opened  to  navi- 
gation December  2, 1891,  and  has  since  that  Hum  been  continuously 
operated,  with  the  exception  of  a  short  time  during  June,  when  it  was 
closed  to  readjust  the  lower  gates  to  the  miter  sill  and  put  new  screens 
in  the  chamber  openings  of  the  lower  culverts. 

Considerable  damage  was  done  to  the  dam  during  the  winter  by 
loose  logs  and  ties  going  over  it  and  x>ounding  off  the  sheeting  of  the 
lower  step,  but  as  the  companies  or  firms  engaged  in  running  logs  in 
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this  manner  have  put  in  booms  above  the  lock,  it  is  hoped  that  there 
will  be  no  trouble  from  this  source  in  the  future. 
Allotment  for  year  ending  June  30, 1892,  $1,500. ' 

Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Little  Kanawha  Biver,  West  Virginia,  improved  by  lock  and  dam  during  the 
fiscal  year  ending  June  50, 189£. 


Months. 

1 

Salaries. 

Labor  and 
material. 

Current 
and  contin- 
gent ex- 
penses. 

Totid. 

December. 

1891. 

$95.00 

95.00 
95.00 
95.00 

/ 

$05.00 
100  25 

JftnuArv    ...    . 

1892. 

$14.25 
3.65 
1.25 
1.25 

Febraary 

:::::::::::::::::::::::::::/::::::::: 

$21.25 

119.90 

March  .: 

9&.7S 

April 

95.00 
95.00 
95.00 

96w25 

May.. :: : ;.    .. 

96.00 

June 

95.00 

Total  r . . . , 

665.00 

21.25 

20.40 

708.65 

REPORT  OF  MR.   B.  F.  THOMAB,  ASSISTANT  ENOINEKR. 

Louisa,  Ky.,  June  SO,  189t. 

Major  :  Locking  was  begun  on  the  Little  Kanawha  River,  at  Loek  No.  5,  on  De- 
cember 2  last,  ana  nothing  has  occurred  to  interfere  with  navigation  since  then 
except  a  short  stoppage  to  repair  a  leak  between  the  lower  gates  and  miter  sill  dur- 
ing tne  present  month.  The  lock  has  been  in  fine  working  condition  ever  since  it 
was  opened  to  navigation.  While  the  approaches  to  the  lock  were  being  made  ready 
after  the  completion  of  the  dam,  some  of  the  timber  firms  operating  on  the  river 
became  fearful  that  navigation  through  the  lock  would  not  be  opened  speedily  and 
made  no  preparations  for  nolding  their  timber  in  the  upper  pool,  but  allowea  it  to 
escape  over  the  dam.  This  was  continued  for  several  weeks  after  navigation  was 
established  and  assured,  and  the  dam  was  greatly  injured  by  the  loose  logs  and  cross- 
ties  pounding  the  decking  or  fioor.  The  lower  step  of  the  dam  has  been  partly  car- 
ried away  and  nearly  aU  loosened,  and  the  entire  lower  face  of  the  work  has  'been 
damaged  more  or  Jess.  For  the  past  two  or  three  months  but  few  logs  have  ^one 
over  the  dam,  and  the  lockage  of  rafts  has  greatly  increased  in  consequence.  The 
construction  of  this  dam  has  lengthened  the  navigable  river  about  12  miles,  and 
boats  run  regularly  to  Creston  at  the  mouth  of  the  West  Fork.  This  is  of  great 
benefit,  not  only  to  people  living  in  the  vicinity  of  the  pool,  but  also  to  those  occu- 
pying the  upper  part  of  the  valley,  as  it  brings  the  head  of  navigation  much  nearer 
to  them. 

The  intention  originally  was  to  employ  but  one  lock  tender,  as  is  done  on  the  locks 
below  owned  by  the  Little  Kanawha  Navigation  Company,  and  with  this  idea  but 
one  lock  house  was  built.  The  greatly  increased  business  of  the  river,  particularly 
in  timber  and  cross-ties,  which  is  always  greatest  at  the  upper  lock,  made  it  nec- 
essary to  employ  an  additional  lock  tender,  and  it  will  be  to  the  interest  of  the  United 
States  to  erect  another  dwelling  this  season  for  his  use. 

No  damage  of  consequence  has  resulted  to  the  lock.  Two  wicket  screens  i?vere 
torn  oft'  during  the  high  water  of  the  winter  and  spring,  but  caused  neither  incon- 
venience nor  oelay  to  navigation. 

The  river  bank  below  the  abutment  has  washed  aw^ay  considerably,  and  it  would 
be  best  to  protect  it  with  riprap  before  another  winter.  Below  the  lock  there  has 
been  some  erosion  of  the  land,  but  it  has  not  yet  progressed  far  enough  to  cause  un- 
easiness, and  the  probabilities  are  that  it  will  stop  without  damage  to  the  work  or 
adjacent  property. 

Kespectfuliy  submitted. 

B.  F.  Thomas, 

Assistant  Engineer, 

Maj.  D.  W.  LocKwooD, 

Corps  of  Engineers,  U,  S,  A,  Digitized  by  GoOglC 
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Report  of  loekagu  an  Little  Kanawha  River ,  West  Virginiay  for  fiscal  year  ending  June  SO, 

1892,* 

Lock  No.  5: 

Days  operated 197 

Days  8a8i>ended 13 

GoiBg  np : 

Steamboats 259 

Barges  and  flats 168 

Miscellaneous 61 

Going  down: 

Steamboats 361 

Barges  and  flats 146 

Rafts 1,915 

Miscellaneons 52 

Total  crafts  and  flats  passing 2, 913 

Total  number  of  lockages 2, 871 


GG13. 

IMPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

The  project  for  the  improvement  of  this  stream,  approved  in  1884,  is 
to  clear  out  that  portion  of  the  river  between  the  Three  Forks  and  the 
town  of  Buckhannon,  a  distance  of  24  J  miles.  The  obstructions  consist 
of  log  jams  and  bowlders,  some  of  which  are  estimated  to  contain  500 
cubic  yards. 

The  project  called  for  a  channel  30  feet  wide. 

Buckhannon  Eiver  is  a  tributary  of  the  Tygart  Valley,  and  rising  in 
the  southwestern  part  of  Randolph  County,  W.  Va.,  flows  a  little  east 
of  north  until  it  empties  in  the  Tygart  Valley  River  in  Barbour  County. 

The  distance  from  the  Three  Forks  to  the  mouth  is  47  J  miles,  and  the 
total  length  of  the  stream  is  about  57  miles. 

"During  the  past  fiscal  year  work  was  commenced  during  the  last 
week  of  August,  and  continued  so  long  as  the  balance  of  funds  available 
would  warrant. 

Forty-five  large  bowlders  were  removed,  containing  in  all  3,510  cubic 
yards  of  stone,  and  136  trees  and  25  logs  were  taken  from  drifts  and 
jams. 

No  additional  appropriation  is  required  for  this  work. 

APPROPRIATIONS. 

July  5, 1884 $1,500.00 

August  5, 1886 1,500.00 

Augnat  11, 1888 , 1,500.00 

September  19, 1890 1,000.00 

Total 5,500.00 

Money  statement 

July  1, 1891,  balance  unexpended $1, 027. 40 

Jnne  30, 1892,  amount  expended  during  fiscal  year li  010. 18 

July  1, 1892,  balance  unexpended 17.22 

•  Navigation  through  lock  suspended  six  days  on  account  of  high  water,  and  seven 
days  to  repair  look  gate. 


Digitized  by  VjOOQIC 
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DiPBOVEMENT  OF  HARBORS  ON  LAKE  SUPEBIOB. 


REPORT  OF  CAPTAIN  W.  X.  FI8K,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189B.  WITH  OTHER 
DOC  UMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Grand  Marais^  Minnesota. 

2.  Harbor  at  Agate  Bay,  Minnesota. 

3.  Harbor  at  Dulnth,  Minnesota. 

4.  Harbor  at  Superior  Bay  and  St.  Lonls 

Bay,  Wisconsin. 

5.  Minnesota  Point  at  Snperior,  Wiscon- 


6.  Harbor  at  Ashland,  Wisconsin. 

7.  Harbor  at  Ontonagon,  Michigan. 

8.  Eagle  Harbor,  Michigan. 

9.  Harbor  at  Marquette,  Michigan. 

10.  Harbor  of  refuge  at  Grand  Marais, 
Michigan. 


EXAMINATION  AND  SURVEY, 

11 .  St.  Louis  River,  Minnesota  and  Wisconsin,  from  Grassy  Point,  in  St.  Louis  Bay, 
to  Fond  du  Lac. 


United  States  Engineer  Office, 

Buluthj  Minn.j  July  1,  1892. 
General:  I, have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  and  harbor  improvement  at  present  in  my  charge 
for  the  fiscal  year  ending  June  30, 1892. 

Very  resi)ectftiUy,  yourobedieut  servant, 

W.  L.  FiSK, 
CaptaiUj  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey^ 

Chief  of  UngineerSj  if,  S,  A» 


H  Hi. 
IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

On  the  north  shore  of  Lake  Superior  there  are  very  feAv  localities 
where  safe  anchorage  for  vessels  can  be  found,  and  Grand  Marais 
offers  the  only  harbor  of  refuge  during  storms  between  Agate  Bay  and 
Pigeon  Biver,  the  international  boundary,  a  distance  of  120  miles.  It 
is  not  yet  a  shipping  i)ort  of  much  importance,  but  it  is  so  near  the 
rich  iron  ore  deposits  of  the  Vermillion  Eange  that  it  is  probable  a 
railroad  will  soon  be  built  to  connect  it  with  them. 

The  ajyproved  project  of  1879  is  to  build  two  breakwater  piers,  each 
350  feet  long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700 
feet  long  frt)m  the  east  i>oint,  and  dredge  an  anchorage  area  of  about 
26  acres  to  a  depth  of  at  least  16  feet,  all  at  an  estimated  cost  of 
$139^669.40.  Digitized  by  GoOQIc 
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The  object  of  this  work  is  to  provide  a  harbor  for  purposes  of  refage 
and  commerce,  which  it  has  fully  accomplished  as  far  as  completed. 

The  improvement  of  the  harbor  commeaced  in  1880;  at  the  present 
time  the  length  of  completed  breakwater  is  350  feet,  or  one-half  of  the 
whole,  and  the  16-foot  anchorage  is  21.5  ajjres  in  extent,  or  a  little 
more  than  four- fifths  of  that  contemplated  by  the  original  project. 

The  anchorage  is  compact  in  shape  and  fairly  well  protected,  but 
this  space  is  not  of  sufficient  size  to  permit  more  than  one  or  two  ves- 
sels to  maneuver  with  safety.  The  harbor  is  so  small  its  entire  area, 
61  acres,  should  be  utilized.  To  do  this  in  the  best  manner  would  re- 
quire 600  feet  extension  of  the  breakwater,  and  additional  dredging  to 
the  amount  of  about  450,000  cubic  yards.  The  extension  of  the  break- 
water would  cost  about  $100  per  foot,  or  $50,000;  the  additional 
dredging,  at  the  present  contract  price  of  20  cents  per  yard,  would  cost 
about  $90,000  more,  which,  with  10  per  cent  for  contingencies,  would 
make  a  total  of  $154,000  to  complete  this  excellent  harbor.  The  origi- 
nal estimate  of  the  cost  of  improving  this  harbor  was  $139,669.40^  but 
contemplated  protecting  and  dredging  only  a  part  of  it. 

During  the  year  smaU  repairs  were  made  to  the  breakwater,  which 
is  in  good  condition.  ^ 

The  contract  under  way  at  the  date  of  the  last  annual  report  was 
completed  the  following  August,  70,850.9  yards  having  been  dredged 
during  the  fiscal  year  just  closed,  or  a  total  under  the  contract  of 
100,780  yards. 

This  work  is  in  the  collection  district  of  Diiluth,  Minn.  Duluth,  Minn  is  the 
nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  hreak water  at 
Grand  Marais. 

Abstract  of  appropriations  for  improvifig  harbor  at  Grand  Maraii,  Minn, 


By  act  of  Congress — 

Approved  March  1, 1879 $10, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881 20, 000 

Passed  August  2, 1882 20, 000 

Approved  July  5, 1884 10, 000 


By  act  of  Congress — 

Approved  August  5, 1886 $10, 000 

Passed  August  1U1888 15, 000 

Approved  September  19, 1890    22, 350 

Total 117,350 


EXPENDITURES.  ^ 

Amount  expended  under  approved  project  to  June  30, 1892 $115, 883. 71 

Balance  available  July  1, 1892 1,466.29 

KSTI  MATES. 

Original  (estimated)  amount  required  to  complete  the  iuiprovement $139, 669. 40 

Amount  that  can  be  profitably  expended 100, 000. 00 

Money  statement 

July  1, 1891,  balance  unexpended  * $22,922.18 

June  30;  1892,  amount  expended  during  iiscal  year 21, 455. 89 

July  1, 1892,  balance  unexpended 1, 466. 29 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 466. 29 


{Amount  (estimated)  required  for  completion  of  existing  project .'. .     12, 319. 40 
Amount  that  can  be  profitably  expended  in  fiscal  yeurouding  June30,1894  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


•The  balance  unexpended  July  1,  1891,  as  shown  in  Annual  Report  for  1891  i-* 
$22,888.85;  the  dift'ereuce,  $33.33,  is  amount  disallowed  on  Vctieheiy-No.  1.  itf  m  1, 
fourth  quarter,  1891.  Digitized  by  VjOOQ  IC 


APPENDIX   H  H — ^REPORT   OP   CAPTAIN   FISK,  2123 

COMMISRCIAL   STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Grand  Mairas,  Minn.,  for  1891, 


Desi^uation. 

Arrivals. 

Clear- 
ances. 

Total. 

GoiiBtwiae 

96 

97 
62 

193 

Foreijm 

126 

Total 

100 

159 

319 

Tonnage  of  vessels  could  not  be  obtained.    No  new  lines  of  transportation  were 
established. 

Freight  received  and  shipped,  189f, 

Shipments:  Tons. 

Fish 20 

Cedar  posts 1, 800 

Building  stone 150 

Miscellaneous 1 


eipts! 

Grain 

Tons. 
2 

Flour 

60 

Coal 

30 

Salt 

2 

Cf^TnATit 

4 

Lumber  

17 

Sbinglftft -     -   - 

2 

General  merchandise 

....       112 

Miscellaneous 

4 

Total 

....       233 

Total 1,971 


The  increase  of  tonnage  in  shipments  is  due  to  the  export  of  oedar  for  building 
purposes. 


Freight  received  and  shipped  for  ten  years. 


Tear. 

Tons. 

224 
239 
270 
390 
475 

Value. 

f25,691 
27,595  , 
30,198  ' 
41,4H4 
48, 519 

Tear. 

Tons. 

Value. 

1882 

1887 

312 
460 
252 
275 
319 

$29,059 
44,871 
29,349 
32,035 

1883 

1888 

]8)t4          

1889 

1883 

1890 

1891 

1886 

32,6<r7 

Arrivals  and  clearances  of  vessels  for  ten  years. 


Year. 

Arrivalrt. 

(Jlear-  i 
antes. 

Year. 

Arrivals. 

Clear- 
aucea. 

1882 

134 
131 
152 

134 
131 
158 
190 
210 

1887 

164 
190 
-168 
268 
160 

164 

1883 

1888 

190 

1884 

1889 

168 

1885 

188 
210 

1890                           .            ... 

268 

1886 

1891 

159 

HH2. 

IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay  is  a  small  iudentation  of  the  nortli  shore  of  Lake  Supe- 
rior, and  although  it  has  ample  depth  of  water  it  is  not  protected  from 
the  southwest  or  from  the  reverse  swells  of  the  more  dangerous  storms 
of  the  northeast;  but  the  little  security  it  afforded  was  sufficient  to 
warrant  the  construction  of  extensive  ore  docks  and  docks  for  the 
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handling  of  merchandise.  The  commerce  soon  grew  out  of  all  propor- 
tion to  the  size  of  the  harbor,  and  for  the  security  of  this  commerce  it 
was  necessary  to  supplement  the  natural  protection  by  artificial  means. 

The  approved  project  of  1887  is  to  construct  two  breakwater  piers  on 
a  line  towards  each  other  from  the  eastern  and  western  i)oints  of  the 
bay,  to  be  1,000  feet  and  900  feet  long,  respectively,  leaving  an  opening 
of  1,340  feet  between  their  extremities  and  inclosing  an  area  of  109 
acres. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  Annual  Eeport  of  1887  on  account  of  higher  prices. 

The  object  is  to  protect  shipping  at  the  wharves  which  otherwise 
would  be  greatly  exposed.  Work  was  commenced  in  1887  on  the  east 
pier,  which,  including  200  feet  built  under  the  contract  in  progress  at 
date  of  last  annual  report,  is  now  760  feet  in  length,  leaving  260  feet 
to  be  built  to  complete  it,  while  nothing  has  been  done  on  the  west 
pier;  the  work  is  therefore  a  little  more  than  one- third  done,  but  the 
remaining  two-thirds  will  cost  considerably  more  tban  twice  what  has 
already  been  expended,  for  the  reason  that  it  is  in  much  deeper  water. 

There  is  not  yet  perfect  security  from  southwest  storms  for  vessels 
lying  at  the  merchandise  dock,  but  it  is  no  longer  necessary  to  leave 
the  harbor  and  seek  security  elsewhere.  The  favorable  results  already 
obtained  with  the  portion  of  the  breakwater  now  built  are  much  greater 
than  anticipated,  and  emphasize  the  advisability  of  speedily  complet- 
ing the  remainder  of  the  projected  piers. 

During  the  past  winter  the  Duluth  and  Iron  Eange  EaUroad  put  in  a 
third  large  ore  dock,  which  it  is  now  extending  to  about  double  the 
capacity  originally  intended^  and  will  soon  put  in  two  more,  making 
five  in  all. 

To  protect  vessels  at  these  new  docks  as  much  as  possible,  the  next 
work  should  be  done  on  the  west  pier,  and  in  order  to  give  good  shel- 
ter the  entire  900  feet  of  it  should  be  completed;  this  would  cost  about 
$136,000,  and  this  amount  could  be  profitably  expended  during  the 
year. 

The  Iron  Bange  is  the  only  railroad  using  this  harbor  as  a  shipping 
point,  and  the  business  of  the  place  has  heretofore  been  entirely  sub- 
sidiary to  the  iron-ore  interests  of  the  Vermillion  Eange,  but  the  im- 
mense quantities  of  excellent  iron  ore  recently  developed  in  the  Mis- 
sabe  Eange  bid  fair  to  be  quite  as  important  as  the  former  and  are 
likely  to  seek  an  outlet  through  Agate  Bay.  Of  iron  ore  alone  there 
were  shipped  from  this  port  during  the  season  of  1891, 1,000,052  net 
tons. 

Agate  Bay  (known  locally  as  Two  Harbors)  is  in  the  coUection  district  of  Da- 
luth,  Minn.,  which  is  also  the  nearest  port  of  entry.  The  nearest  light-house  la 
sitnated  on  the  east  point.  Agate  Bay,  Minnesota. 

Ahttract  of  appropriations  for  improving  harbor  at  Agate  Bay,  Minntsoia, 

By  act  of  Congress : 

Approved  August  5, 1886 $22,500.00 

Passed  August  11, 1888 15,000.00 

Approved  September  19, 1890 26,000.00 

Total 62,600.00 

KXPENDITURK8. 

Amount  expended  under  approved  project  to  Jane  30,  180*2 ^^^ . .  Iji61, 384. 59 

Balance  available  July  1,  1892 .^trzed-byC^OO  1»  11&-*1 
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KSTlMATKS. 

Estimated  amount  required  to  complete  the  improvemput $181;  708. 00 

Estimated  amount  required  annnaUy  for  preserving  aud  uiaintainiDg  wlieu 
improvement  is  completed 2, 000. 00 

Money  statement. 

Julyl,  1891,  balance  unexpended $26,244.21 

June  2M0, 1892,  amount  expended  during  fiscal  year 25, 128. 80 

July  1, 1892,  balance  unexpended 1, 115. 41 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 31, 115. 41 

(Amount  (estimated)  required  for  completion  of  existing  project 151, 708. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  135, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 

Vessels  arriving  and  departing  at  Agate  Bay,  Minnesota. 


Tear. 


1883. 
1896. 
Ib87. 
1888. 
1889. 
1800: 


1891: 


Steam.  968. 
Sail,  82.... 


Steam,  1,188 

Sail  and  whaleback,  62  . 


Vesselfl. 

Estimated 
tonnage. 

1 

174 
263 
465 
749 
1,255 

295,800 

460,000 

697,500 

1.436,000 

2,400,000 

1     1,050 

2,625,000 

]     1,250 

2,915,000 

Increoae. 


164,200 
237.500 
738,500 
964,000 

225,000 
290,000 


Receipts  and  shipments. 


Tear. 


Ore 

shipped. 


Other 
freight 

received 
and 

shipped. 


Total. 


1883. 
1886. 
1887. 
1888. 
1889. 
1890. 
1881. 


Tons. 
225,484 
304, 396 
394,252 
609,964 
924,064 
984,215 
1,000,052 


Tons. 
10,895 
21,054 
6,620 
30,352 
31,731 
37,268 
41, 181 


Tons. 
236,379 
326.  350 
400, 872 
540, 316 
955, 785 
1, 021, 483 
1,041,233 


Estimated  value  affreight  received  and  shipped.     (Exclusive  of  ore.) 


1887 $96,000 

1888 212,000 

1889 222,000 

1890 246,000 

1891 225,000 

There  were  no  new  Uuev  of  transportation  establisUed  last  year, 


Tzed  by  Google 
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; 

HH3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA. 
THE   CANAL,   OB  ENTRY. 

The  question  of  ownership  of  the  land  occupied  by  the  canal  is  stiU 
unsettled,  and  is  somewhat  complicated  owing  to  the  deed  of  the  city 
of  Duluth  to  the  platted  lots  having  been  accepted  in  part  only  by  the 
act  of  Congress  of  August  11, 1888,  to  the  cLaims  of  the  late  Mr.  Wilhelm 
Boeing  to  property  not  included  in  the  deed  but  covered  by  the  canal, 
and  to  the  fact  that  the  city  of  Duluth  has  never  vacated  to  the  United 
States  the  underlying  portions  of  streets. 

No  work  of  any  kind  was  done  on  the  canal  piers,  during  the  year, 
but  a  contract  has  just  been  let  for  placing  a  new  pierhead  crib  at  the 
end  of  the  south  pier  and  repairing  the  old  one,  which  has  been  badly 
damaged  by  ice  and  threatens  the  safety  of  the  outer  light-house. 
There  is  no  question  of  land  ownership  at  this  point. 

The  north  pierhead  has  also  been  considerably  damaged,  although 
not  40  badly  as  the  other.    It  will,  however,  soon  require  repairing. 

There  is  now  on  hand  for  repairs  to  piers  something  over  $14,000, 
which  has  been  reserved  from  various  appropriations  for  the  harbor, 
but  the  contract  just  let  will  require,  including  inspection  expenses, 
something  over  $10,000,  leaving  available  for  emergencies  only  about 
$4,000.  As  the  piers  are  old  and  the  superstructure  considerably  dam- 
aged and  decayed,  $25,000  should  be  available  for  rei)airs.  There  is 
now  over  20  feet  of  water  nearly  the  entire  length  of  the  canal,  and 
12,000  yards  of  dredging  will  give  an  available  depth  of  22  feet  through. 

While  the  piers  were  built  for  a  depth  in  the  canal  of  only  12  feet 
they  show  no  signs  of  giving  way  with  an  existing  depth  of  from  18  to 
over  30  feet,  which  means  that  they  will  not  have  to  be  rebuilt  at  pres- 
ent for  the  new  22-foot  channel. 

THE  HARBOR  BASIN. 

No  work  has  been  ddne  upon  the  harbor  basin  during  the  year,  and 
no  complaints  of  shoaling  have  been  heard.  This  basin  should  be  en- 
larged where  it  joins  the  new  channel  east  of  Rice  Point,  as  boats  are 
constantly  backing  out  from  one  wharf  to  move  to  another,  and  with 
probably  less  than  a  half  dozen  exceptions  all  vessels  bound  to  West 
Huperiorthis  season  have  come  in  through  the  canal  and  passed  thi*ough 
this  basin  and  the  new  channel  over  to  the  West  Superior  wharves. 
At  least  $75,000  could  be  profitably  expended  in  this  work  during  the 
next  year. 

'  RICE  POINT   CHANNEL. 

The  dredging  for  the  new  channel  east  of  Rice  Point  was  commenced 
in  1889,  but  as  the  funds  alloted  were  not  sufficient  to  give  a  navigable 
channel  through,  it  was  not  carried  bjeyond  the  old  dike.  When  the 
river  and  harbor  act  of  1890  was  passed  the  opening  of  this  channel  was 
considered  of  such  importance  that  authority  was  given  by  the  Secre- 
tary of  War  to  contiinie  the  dredging  npon  the  terms  of  the  1889  con- 
tract without  losing  the  time  necessary  to  advertise  for  new  bids,  and 
an  agreement  to  that  efiect  was  entered  into  with  Williams,  Upham  & 
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€Ja.,  the  fonner  contractors.  The  act  of  Congress  was  signed  on  the 
19th  of  September,  and  dredging  was  begun  on  the  24th.  When  work 
stopped  for  the  season  sufficient  had  been  done  to  permit  the  passage 
of  large  boats  with  careful  handling  by  tugs. 

An  examination  of  the  channel  made  just  before  the  breaking  up  of 
the  ice  in  April,  1891,  showed  that  it  had  held  unexpectedly  well,  but 
had  a  least  width  between  15-foot  curves  of  only  45  feet.  Work  was 
resumed  on  the  28th  of  that  month,  as  soon  as  the  ice  would  permit, 
the  channel  carefully  trimmed  up  and  widened,  until  when  the  funds 
were  exhausted,  May  28,  it  had  a  least  width  of  about  110  feet  between 
15-foot  curves.  An  examination  made  during  last  winter  after  a  full 
season's  use  of  this  channel  showed  surprisingly  good  results,  the  least 
width  between  15-foot  curves  being  90  feet  at  two  points  while  the 
average  width  througliout  was  125  feet.  The  length  of  this  channel  is 
1.6  miles.  The  present  project  calls  for  a  width  in  this  channel  of  200 
feet,  but  in  my  opinion  it  should  be  at  least  400  feet  to  safely  and  con- 
veniently accommodjite  tlie  traffic  now  passing  through  it.  The  custom- 
house records  show  1,610  arrivals  and  departures  of  vessels  from  West 
Superior  during  the  season  of  1891,  the  aggregate  registered  tonnage 
being  2,064,463,  of  which  over  90  J  per  cent  usAi  this  channel.  In  addi- 
tion it  is  used  by  numerous  tugs,  light  or  with  large  rafts  of  logs  in  tow, 
and  the  large  ferryboats  make  hourly  trips  in  both  directions.  It  is 
at  present  by  far  the  most  important  part  of  the  harbor  improvement 
at  the  head  of  the  lakes,  and  *  100,000  could  be  inofitably  expended 
upon  it  during  the  next  fiscal  year. 

The  estimated  cost  of  the  200-foot  channel  was  $119,552,  of  which 
$63,000  has  already  been  allotted,  leaving  $50,552  to  complete. 

NOBTH-SHORE   CHANNEL,   ST.   LOUIS  BAY. 

With  the  $40,000  allotted  for  this  channel  from  the  appropriation 
made  August  11, 1888,  a  channel  of  such  width  as  could  be  made  at  a 
single  cut  of  a  dredge  was  dug  between  the  deep  water  at  Kice  Point  and 
that  at  Grassy  Point.  Though  it  had  a  d(»pth  of  14  feet  throughout  its 
length,  its  width  was  not  sufficient  to  render  it  safely  practicable  for 
vessels  of  ordinary  size.  Important  manufacturing  industries  are  now 
located  at  Grassy  Point,  and  the  obliteration  of  this  insignificant  chan- 
nel by  neglect  would  work  a  great  injury  to  these  important  interests 
and  to  the  commerce  dependent  upon  them.  Aside  from  this,  it  is  a 
matter  of  considerable  economy  to  complete  such  channels  as  soon  as 
jiossible,  and  thus  avoid  expensive  redredging.  The  river  and  harbor 
act  of  September  19,  181M),  gave  $00,(K)0  for  the  continuation  of  this 
work.  Dredging  was  begun  under  the  new  contract  May  28, 1891,  and 
completed  on  the  17th  of  October,  when  this  channel  had  throughout 
a  width  of  at  least  100  feet,  and  the  mills  at  West  Duluth  had  begun  ship- 
ping lumber  through  it.  An  examination  made  through  the  ice  during 
last  winter  showed  the  channel  to  be  holding  well,  as  it  was  in  praeti- 
cally  the  same  condition  as  when  work  stopped. 

The  estimated  cost  of  this  channel  is  $163^00.  There  therefore  re- 
mains to  be  supplied  $63,000,  which  amount  could  be  most  advantage- 
ously exi)ended  during  the  next  year. 


PABK  POINT   CHANNEL. 

Nothing  has  been  done  to  this  proposed  channeL 
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HARBOR  LINES. 

Several  instances  of  illegal  dumping  of  dredgings  in  the  harbor  last 
fall  were  reported  to  TTnited  States  district  attorney  for  Minnesota, 
under  the  provisions  of  the  last  river  and  harbor  bill.  The  offender 
plead  guilty  and  a  nominal  fine  was  imx)osed.  Since  that  time  no  other 
cases  have  been  detected. 

FURTHER  IMPROVEMENTS. 

In  view  of  the  increased  depth  adopted  for  the  new  lock  at  Sault  Ste. 
Marie  and  connecting  lake  channels,  it  becomes  necessary  to  submit  a 
revi&ed  estimate  of  the  cost  of  the  approved  project  for  this  harbor  in 
order  that  the  necessary  depths  may  be  available  here  by  the  time  they 
are  in  the  lower  lake  channels. 

The  approved  project  calls  for  an  anchorage  area  inside  the  canal 
3,200  feet  long  by  1,450  feet  wide;  a  channel  east  of  Rice  Point  200  feet 
wide;  a  channel  200  feet  \fi<l®  along  the  north  shore  of  St.  Louis  Bay 
from  Rice  Point  to  the  deep  water  of  St.  Louis  River  at  Grassy  Point, 
and  a  channel  along  th#2,64:0  feet  of  Minnesota  Point  dock  line  near- 
est the  canal.  At  present  the  anchorage  area  has  a  depth  of  16  feet 
throughout;  the  Rice  Point  channel  is  100  feet  wide  between  15-foot 
curves;  the  channel  along  the  north  shore  of  St.  Louis  Bay  is  also  100 
feet  wide  between  15-foot  curves;  and  nothing  has  been  done  on  the 
Minnesota  Point  (Park  Point)  channel. 

With  21  feet  in  running  channels  the  harbor  and  its  channels  should 
have  a  depth  of  not  less  than  22  feet  in  order  that  deep  laden  vessels  in 
starting  and  stopping  shall  not  throw  up  troublesome  lumps  with  their 
wheels,  and  on  tins  basis  the  following  amounts  must  be  dredged,  viz: 

m  Canal,  12,258  oubio  yards,  at  15  cents $1,838.70 

(2)  Harbor  or  anchorage  area,  847,617  cnbic  yards,  at  15  cents 127, 142. 55 

(3)  Rice  Point  channel  (200  feet  wide  between  22-foot  cnrves ),  444,661  oubio 

yards,  at  15  cents 66, 699. 15 

(4)  Minnesota  (Park)  Point  channel  (200  feet  wide  between  22-foot  curves),  .  - 

343,211  cubic  yards,  at  15  cents 51,481.65 

(5)  St.  Louis  Bay  channel  (200  feet  wide  between  22-foot  curves),  758,204 

cubic  yards,  at  18  cents  . .  - 136,476.72 

2,405,951  cubic  yards 383,638,77 

Contingencies,  10  per  cent 38,363.88 

Total 432,002.65 

Required  to  complete  project  as  it  now  exists  (16-foot  depths) 224, 526. 00 

Increase '. 197,476.65 

It  will  probably  be  necessary  to  dump  most  or  all  of  the  dredged 
material  in  the  lake,  and  on  account  of  the  long  tow  the  St.  Louis  Bay 
work  will  cost  more  than  the  rest. 

Of  the  above  items  (1),  the  greater  part  of  (2),  and  (3)  may  be  classed 
as  urgent,  while  (5)  can  probably  be  done  gradually,  as  its  use  for  the 
present  is  almost  entirely  by  lumber  vessels,  which  will  not  require  the 
maximum  depth;  (4)  is  not  necessary  at  present,  although  it  maybe  in 
a  short  time. 

The  St.  Louis  Eiver  above  Grassy  Point  has  a  depth  of  over  10  feet 
for  several  miles  and  8  feet  to  Fond  du  Lac  Station.  Four  or  five  feet 
can  be  carried  up  to  the  foot  of  the  rapids,  from  which  point  up  the 
river  has  a  fall  of  about  000  fet't  in  less  than  7  miles.    The  utilization 
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of  this  immense  water  power  has  already  been  commenced,  the  first 
dam,  located  at  Thomson,  being  now  about  completed  and  giving  a  head 
of  36  feet,  bat  it  appears  that  a  deep  navigable  channel  to  Fona  dn  Lac 
is  essential  to  the  success  of  any  enterprises  in  this  locality. 

The  estimated  cost  of  a  channel  100  feet  wide  and  16  feet  deep  firom 
Grassy  Point  to  the  deep  pool  near  Fond  du  Lac  is  (112,822.88  (see 
separate  report  of  survey  of  St.  Louis  Biver  herewith),*  and  (50,000 
could  be  profitably  expended  on  it  during  next  year. 

CONDITION  OF  WORK. 

The  canal  piers  are  in  fistirly  good  condition,  but  need  extensive  re- 
psurs,  particularly  the  8ux)erstructure.  The  entire  work  will  eventually 
require  to  be  replaced  with  more  durable  material. 

The  ruling  depths  in  the  portions  of  the  harbor  dredged  by  the  United 
States  are: 

Feet. 

In  canal .' 17 

In  the  inner  basin  or  harbor 16 

In  ebaanel  on  north  shore  of  8t.  Louis  Bay 16 

In  new  channel  east  of  Rice  Point 16 

B^sum^  of  recommendations. 

For  next  year: 

For  canal  piers $25,000 

For  the  Rice  Point  Channel 100,000 

For  North  Shore  Channel,  St.  Lonis  Bay 63,000 

For  enhurgement  and  deyelopment  of  harbor  bnsiii 75, 000 

For  St.  Lonis  River  above  Grassy  Point 50, 000 

Total. ..\.^...-.. 313,000 

This  irork  is  in  the  coUeetion  district  of  Dolnth,  Minn.,  which  is  also  the  port  of 
entry.  The  nearest  light-honse  is  situated  on  the  outer  end  of  the  south  pier  of  the 
Dnlnth  Canal  and  a  range  light  is  located  on  the  inner  end  of  the  same  pier. 

AhBtraet  of  oppropriaiions  for  improving  'harbor  at  DnXuihf  Minnesota, 

By  act  of  Congress  approved — 

March  8, 1871 $60,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  passed  March  3, 1873 36,049.20 

By  act  of  Congress  approved — 

June  23. 1874 10,000.00 

March  3, 1875 35,000.00 

Angnst  U,  1876 15,000.00 

June  18. 1878 30,000.00 

March  3, 1879 25,000.00 

June  14. 1880 25,000.00 

March  8, 1881 : , 40,000.00 

By  act  of  Congress  passed  August  2, 1882 45,000.00 

]^  act  of  Congress  approved- 
July  5, 1884 45,000.00 

Augurt6,1886 56,250.00 

By  act  of  Congress  passed  August  11,  1888 80,000.00 

^  act  of  Congress  approved  September  19, 1890 100,000.00 

Total 652,299.20 

The  following  statement  shows  the  manner  in  which  the  appropriations 
have  been  expended.    The  amount  expended  under  the  diflerent  classes 

*  Appendix  HUH.  /^  i 
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of  work  includes  the  cost  of  souudiiigs,  superintendence,  buoying,  and 
contingencies: 

Total  amoaut  expeiided  to  .lime  30,  1802: 

Breakwater $110,000.00 

Canal  piers,  etc 77,510.00 

Dredging 447,840.68 

Total 635,350.68 

Expended  prior  to  present  project : 

Breakwater 110,000.00 

Canal  piers,  etc 45, 698. 83 

Dredging 114,953.48 

Total 270,651.81 

Expended  nnder  present  project  (adopted  in  1881) : 

Canal  piers,  etc 31,811.67 

Dredging.... 332,887.20 

Total .- 364,698.87 

Money  statement, 

July  1, 1891,  balance  unexpended $62, 833. 73 

June  30, 1892,  amount  expended  during  fiscal  year 45, 822. 98 

July  1, 1892,  balance  unexpended 17, 010. 75 

July  1,  1892,  outstanding  liabilities $62.23 

July  1, 1892,  amount  covered  by  uncompleted  contracts) 10, 240. 00 

^ 10,302.23 

July  1,  1892,  balance  available  . . . .' 6, 708. 52 

Amount  appropriated  by  act  approved  July  13, 1892 125^  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 131, 708. 52 

(Amount  (estimated)  required  for  completion  of  existing  project 122, 026. 00 
Amounttbat  can  beprofitablyexpendedin  fiscal  year  ending  JuneSO,  1894  313, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraoi  ofpi'oposaU  reoeired  for  consiructing  aproUction  crib  aftd  repairs  to  canal  pier  at 
Ihiluihj  Minn.,  opened  June  14,  1892,  at  Duluth,  Minn, 


No. 


Name  aud  address  of  bidder. 


Andrew  J.  WeDzell.GruidBapida,  Mich 

I^uis  Meining,  Duluth,  Minn 

Francia  L.  McDonaJd,  Dnlath,  Minn 

Fred.  H.  Qainby  and  Francis  Omeis,  Diilnth.  Minn 

William  E.  VavU  and  Peter  P.  Fercusou,  Dulutli,  Minn 

James  Edward  Smith.  Marquette,  Micb 

E.  J.  Amory,  Diilutb,  Minn 


For  protec- 
tion crib, 
iucluding 
rii)rai). 


$8,600 
7,869 
8.549 
8.300 
8,600 
9,141 

14, 500 


For  repairs'      Total 
to  old  pier- 
head. 


13,  OCO.  00 
2, 769. 20 
1,675.00 
1,700.00 
3, 183. 00 
2, 143. 00 
3,500.00 


amount  of 
bid. 


$11,000.00 
lU,  648. 20 
10,224.00 
10. 000. 00 
11,783.00 
11, 284. 00 
18,000.00 


Contract  awarded  to  Fred.  H.  Quinby  and  Francis  Omeis  with  the  approval  of 
the  Chief  of  Engineers. 
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COMMERCIAL  STATISTICS. 

ArritaU  and  clearances  of  vessels  at  Duluthj  Minn.y  for  1890  and  1891. 


1890. 

1891. 

Designatioii. 

Arri- 
vals. 

Clear- 
ances. 

Total. 

Tonnage. 

Arri- 
vals. 

Clear- 
ances. 

Total. 

Tonnage. 

Cottstwiae 

1,102 
164 

1,125 
143 

3.227 
307 

2,554,020 
186,334 

1,291 
153 

1,301 
150 

2,592 
303 

8,078,687 

Foreign 

189,344 

Total 

1,266 

1.268 

2,534 

2,740,354 

1,444 

1,451 

2,895 

8,268.031 

Comparative  statement  of  arrivals  and  clearances j  1890  and  1891, 


Tear. 

VesseU. 

Tonnage. 

Average 
tonnage. 

1800 

2,534 
2,896 

2,740,354 
8,268,031 

1,081 

1891  ,       , 

1,129 

Tncreaffi)  . .  ...  ...          ,,,_.,-._ , . . 

3C1 

527, 677 

48 

Principal  domestic  commodities  received  and  shipped  by  lake,  1891, 


Beceipts: 

Coal 

Lime  and  cement 

Lome  and  building  6t<)Qe. . 

Salt 

General  merchandise 


Tons. 

778,982 
45,994 
33,312 
21,  741 

270, 174 


Tons. 
Shipments : 

Wheat 499,962 

Flour 170,774 

Oats  and  com 3, 775 

Lumber 12, 981 

General  merchandise 39, 190 


Total 1,150,203  Total '.  726,( 

Receipts  of  coal  and  shipments  of  flour  eastward  for  nine  years. 


Tear. 

Coal. 

Flour, 

Tear. 

Coal. 

Flour. 

1883 

420,000 
372,000 
695,000 
736,000 
1,041,000 

91,896 
79,801 
113,190 
133, 036 
129, 627 

1888 

1889 

1890 

1891 

I 

1,435.000 

1, 045, 000 

*  735.  995 

778,982 

171,223 
198,053 
149, 112 
170,774 

1884 

1885 

1886       

1887 

*  Coal  receipts  prior  to  1890  are  given  for  the  head  of  the  lake  (Duluth  and  Superior),  since  then  for 
Dnluth  only. 

The  storage  capacity  of  Duluth  elevator  system  is  21,300,000  bushels,  and  that  of 
Duluth  elevators  proper  12,650,000  bushels.  The  following  table  gives  the  receipts 
and  shipments  of  wheat  for  twenty-one  years. 


Tear. 


finding  Deo. 

31—  Tfms. 

1891 1,144,082 


Keceipts.     Shipments.!      Total. 


1890 

1889 

1888 

1887 

1886 

1885 

1881 

Ending  Aug. , 

1883 

1882 1 

1881 ; 


460,244 
613,827 
239, 8)2 
514,  U89 
675,977 
446, 590 
411.688 


141,234 
97,987 
99,965 


Tons, 
1,058.449 
427,725 
400,410 
404,485 
585.558 
530,048 
421, 973 
346,537 


137,607 
99,264 
85,966 


Tans. 

2,202,531 

887,969 

923, 237 

644,287 

1,099,647 

1, 206, 025 

868,  563 

758, 235 


Tear. 


Keceipts.     Shipments.       Total. 


278.841 
197,251  ! 
185. 931 


Ending  Aug 
31— 

J8S0 

1879 

187rt 

1877 

1876 

1875 

1874 

1S73 

1872 

1871 


• 

Tons. 

Tont. 

Ton9. 

40,430 

43,610 

84.040 

45. 722 

44,617 

90,339 

54,092 

54,000 

108,092 

13, 817 

15, 117 

28,934 

43,536 

41.292 

84,828 

34, 137 

32,436 

66,573 

07,224 

72, 725 

139,  949 

5f),  444 

47,495 

106,939 

27, 948 

28,531 

56,479 

10, 703 

16.345 

33.048 

The  abpvo  flgurtjs  show  the  movunout  uf  wheat  at  the  head  of  the  lake 


h^^d  Superior  com. 


2132      REPOET   OF   THE   CHIEF    OF    ENGINEERS^  U.  S.  ARMY. 
Average  vessel  tonnage  for  seven  years. 


TCfDB. 

1885 761 

1886 778 

1887 812 

1888 887 


Ton*. 

970 

1890 1,081 

1891 1,129 


Comparative  statement  of  arrivals  and  clearances  of  vessels  at  Vuluth  for  fifteeyi  years. 


Year. 


1877, 
1878. 
1879. 
1880. 
1881. 
1682. 
1883. 
1884. 


Arrivals 


406 
502 
524 
666 


Clear-  ! 
ances.  • 


Total. 


228 

667 

343 

749 

497 

999 

524 

1,048 

■      660 

1,326 

832 

1,665 

779 

1,575 

903 

1,791 

Year. 


'  ArriTals. 


Clear- 


li»5 808 

1886 1,026 

1887 !  1,237 

1888 1  1,100 

1889 ....;  1,263 

1890 '  1,266 

1891 ;  1,444 


996 
1,238 
1,100 
1,265 
1.268 
1,451 


Total. 


1,7OT 
2,021 
2,475 
2,200 
2.528 
2,534 
2,895 


New  lines  of  transportation  established:  (1)  The  American  Steel  Barge  Company, 
capital,  $2,500,000;  tonnage,  204,000,  consisting  of  five  steamers  and  twelve  barges 
of  the  whaleback  type  of  constrnction.  One  of  the  steamers  carried  a  cargo  of  grain 
to  Liverpool,  England,  via  St.  Lawrence  River,  thence  to  New  York  and  via  Cape 


Horn  to  Paget  Sound. 
15,000. 


(2)  The  Eber  Ward  Line^  Ogdensbnrg,  N.  Y.;  tonnage, 


Comparative  siaiement  of  imports  and  exploi'ts. 


-Year. 

Free  goods. 

Dutiable. 

Value  of 
goods  in  bond- 
ed warehouse. 

Datios  col. 
lected. 

DomeHtic  ex- 
porU. 

1888 

$78,866.00 
15. 4116. 00 
35, 027. 40 

138,041.00 

$8,035.00 
6, 356. 00 
12, 999. 73 
17, 485. 00 

$2,909.00 
2, 931. 00 
5, 255. 86 
4,764.34 

$1,207,858 
1, 435, 447 

1889 

1890 

$806.00 

4ai.oo 

1,521,751 

1891 

2,079,173 

Opening  and  closing  of  navigation. 


Year. 


1885 
1886 
•1887 
1888 


Opening.    Closing,  ii 


Yt>ar. 


Opening.    Closing. 


Apr.  27  '  Kov.  29    '  1881) '  Apr.  11 

Mav     7  I  Dec.    14  I  1891) ;  Apr.  16 

May     4  ,  Dec.   28  1891 '  Apr.  30 

May   11  ;  Dee.   31  ,  1H9J Apr.  16 


Dec. 

4 

Dee. 

H 

l^e. 

6 

H  H4. 


mrROVEMENT  OF  HARBOR  AT  SITERFOR  BAY  AND  ST.  LOUIS  BAY,  WIS- 
CONSIN. 

The  natural  chaDnel  connecting  Superior  Bay  with  Lake  Superior  is 
at  the  southern  extremity  of  Superior  Bay.  It  was  originally  obstructed 
by  shifting  l)ars  with  scarcely  9  feet  of  water  over  them,  to  remedy 
whicli  the  citizciisof  Superior,  previous  to  1 8(50,  had  made  some  attempts 
at  i)ier  work,  which  was  subsequently  tiiken  in  hand  by  the  United 
Stat^^sand  tiie  iniin-ovements  continued  until  the  piers  have  reached  an 
aggregate  l(*ngth  of  5,050  feet. 

When  the  impn^vcment  was  commenced  12  feet  depth  in  the  channel 
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was  more  than  sufficient  to  meet  the  requirements  oi'  the  lai^j^esfc  vossels. 
This  depth  has  been  increased  and  maintained  for  some  time  at  17  feet, 
and  at  no  distant  day  will  have  to  be  still  further  increased  to  22  feet. 
The  crib  piers  which  define  this  channel  are  in  most  part  badly  con- 
ditioned for  the  present  depth  of  17  feet,  they  having  been  intended 
originaUy  for  not  over  12  feet.  A  further  increase  in  the  depth  of  the 
channel  may  i>ossibly  make  it  necessary  to  replace  them  with  better- 
proportioned  structures. 

In  the  meantime  the  superstructures  will  have  to  be  extensively  re- 
paired. In  fact,  extensive  repairs  are  urgently  needed  now,  but  the 
Il5,000  held  in  reserve  for  this  purpose  is  not  safely  sufficient  to  meet 
the  damages  liable  to  result  from  a  single  severe  storm.  It  is  in  reality 
an  emergency  fund,  and  until  something  more  is  in  sight  can  not  be 
properly  usedin  making  general  repairs.  It  is  in  theinterestof  economy 
as  matters  stand  at  present  to  postpone  all  general  repairs  to  the  latest 
moment  i)ending  the  consideration  of  the  subject  of  reconstruction,  but 
it  is  hoped  that  the  greater  portion  of  the  present  substructure  cribs 
can  be  retained.  In  any  event  it  will  be  necessary  to  maintain  a  re- 
serve ftind  for  repairs  of  all  kinds  until  the  general  repairs  are  com- 
pleted.   At  present  this  should  not  be  less  than  $15,000. 

The  shore  on  the  Wisconsin  side  is  advancing  rapidly,  and  soon  the 
sand  which  drifts  around  the  end  of  the  Wisconsin  pier  will  necessi- 
tate the  extension  of  this  pier.  If  this  extension  is  to  provide  for  22 
feet  depth  it  will  cost  $30,500. 

CHANNEL  IN  SUPERIOR  BAY. 

The  channel  in  Superior  Bay  has.  neither  the  directness  nor  width  to 
permit  vessels  to  reach  Connor  Point  safely  without  the  a»ssistance  of  a 
tug  or  local  pilot,  though  its  condition  has  been  vastly  improved  in  the 
past  few  years.  Its  present  condition  is  good,  but  vessels  bound  for 
West  Superior  will  not  use  it  so  long  as  the  shorter  and  much  easier 
route  through  Duluth  Canal  is  in  good  condition.  It  is  used  consider- 
ably, however,  by  rafts,  and  should  not  be  fillowed  to  deteriorate. 

In  order  that  vessels  may  navigate  this  channel  at  all  times  safely  it 
is  essential  that  it  be  widened  and  straightened  considerably. 

During  the  next  year  $50,000  could  be  advantageously  expended  in 
continuation  of  this  work. 

QUEBEC  DOCK  CHANNEL. 

No  work  was  done  on  this  channel  during  the  year. 

THE  NEMADJl   BIVKR. 

The  commerce  on  the  Nemadji  River  is  increasing,  owing  to  the  loca- 
tion upon  its  banks  of  sawmills  and  brickkilns  which  depend  upon  the 
water  transx)ortsitiou  it  affords  to  get  their  products  to  market. 

The  bar  at  its  mouth  is  a  serious  obstruction  and  was  dredged  dur- 
ing last  year,  but  will  probably  require  redredging  each  year  after  the 
spring  floods  to  maintain  a  serviceable  channel;  this  will  require  about 
$5,000  annually. 

CHANNEL  ALONG  WISCONSIN  DOCK  LINE,  ST.  LOUIS  BAY. 

The  projected  channel  between  Connor  Point  and  Grassy  Point  along 
the  West  Superior  dock  line  will  be  about  12,500  feet  in  length;  of  this 
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6,000  feet  now  averages  about  200  feet  wide  between  15-foot  curves  and 
the  2,500  feet  dredged  last  year  averages  about  135  feet  between  the 
same  curves  of  depth.  During  the  fiscal  year  119,614  cubic  yards  were 
dredged  in  extending  this  channel  and  46,261.3  cubic  yards  in  widening 
it  near  the  Northern  Pacific.  Railroad  Bridge. 

The  width  is  hardly  suflBcient  to  permit  vessels  to  enter  or  leave  tlie 
dock  slips  safely.  There  is  great  danger  of  their  colliding  with  the 
farther  bank  and  injuring  their  steering  or  propelling  apparatus  in  do- 
ing this.  Furthermore,  this  movement  is  a  slow  one,  and  practically 
blocks  the  channel  until  the  maneuver  is  completed.  ,The  channel 
should  be  widened  to  400  feet  in  the  vicinity  of  the  docks.  The  sum 
of  $75,000  could  be  judiciously  expended  in  the  improvement  of  this 
channel  during  the  ensuing  year. 

DEEPENINa  OF  CHANNELS. 

In  view  of  the  increased  depth  adopted  for  the  new  lock  at  Sanlt 
Ste.  Marie  and  connecting  lake  channels,  it  is  necessary  to  submit  a 
revised  estimate  of  the  cost  of  the  approved  project  for  this  harbor  in 
order  that  the  necessary  depths  may  be  available  here  as  soon  as  they 
are  in  the  lower  lake  channels. 

The  approved  project  originally  provided  for  maintaining  piers  at 
the  natural  entry,  dredging  between  them  a  channel  300  feet  wide  and 
16  feet  deep,  a  channel  150  feet  wide  from  the  entry  past  Nemadji  River 
to  Quebec  Dock,  a  channel  up  Nemadji  River  100  feet  wide,  and  a  chan- 
nel 100  feet  wide  from  Quebec  Dock  along  the  west  side  of  Superior 
Bay  to  the  St.  Louis  River,  oi)poslte  Connor  Point.  To  this  has  been 
added  by  Congress  a  channel  along  the  West  Superior  dock  line  of  St. 
Louis  Bay  200  'feet  wide. 

The  existing  conditions  are  as  follows: 

The  entrance  has  a  depth  of  16  feet,  also  the  channel  to  Quebec  and 
!N"orthem  Pacific  Docks;  nothing  has  been  done  on  the  channel  along 
the  Superior  Dock  line  between  Quebec  Dock  and  Connor  Point,  but 
there  is  a  16-foot  channel  crossing  Superior  Bay  diagonally  from  the 
entry  to  Connor  Point;  the  channel  up  Nemadji  River  has  never  been 
improved,  bnt  a  narrow  channel  12  to  14  feet  deep  was  dredged  through 
the  bar  at  the  mouth  of  the  river  last  year;  and  the  channel  in  St. 
Louis  Bay  along  the  West  Superior  Dock  line  has  a  depth  of  16  feet 
for  about  two-thirds  of  its  length,  nothing  having  been  done  on  the 
other  third. 

With  21  feet  in  running  channels,  the  harbor  and  its  channels  should 
have  a  depth  of  not  less  than  22  feet,  in  order  than  deep-laden  vessels 
in  starting  and  stopping  shall  not  throw  up  troublesome  lumps  with 
their  propellers,  and  on  this  basis  the  following  amounts  must  be 
dredged,  viz: 

(1)  Lake  oateide  the  entry,  7,432  cubic  yards,  at  15  cents $1, 114. 80 

(2)  Jfintry,  140,019  cubic  yards,  at  15  cents 21,002.85 

(3)  Main  channel  (diagonally  from  entry  to  Connor  Point),  1,425,055  cubic 
yards,  at  15  cents 213,758.26 

4)  Quebec  Channel,  162,481  cubic  yards,  at  15  cents 24^  372. 15 

|5)  Channel  from  Quebec  Dock  to  Connor  Point  along  dock  line,  1,494,570 

cubic  yards,  at  15  cents 224^185.60 

(6)  West  Superior  Channel  in  St.  Louis  Bay,  905,687  cubic  yards,  at  18 

cents .* 164,033.66 

4,135,244  cubic  yards 648,467.21 

Contingencies,  10  per  «  cjit  64,846.72 

Total amz^mQ  713,313.93 
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It  is  probable  that  nearly  all  this  material  will  have  t<>  be  dumped 
in  the  lake,  and  on  account  of  the  longer  tow  the  St.  Louig  Bay  work  ia 
My  to  cost  more  than  the  rest. 

Of  the  above  items  (I),  (2),  (4),  and  half  of  (6)  are  urgent,  while  if 
(5)  is  completed  (3)  will  not  be  necessary,  at  least  for  a  long  time. 
At  least  llOOjOOQ  could  be  profitably  expended  on  this  work  during 
Dext  year. 

CONDITION  OP  WORK. 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repnirs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  ])ro- 
tection  is  still  intact,  although  insufficient.  The  ruling  depths  in  the 
chaunds  dredged  by  the  United  States  are: 

From  Connor  Point  to  the  entry 16 

From  Northern  Pacific  Railroad  Dock  to  the  entry 16 

In  front  of  Quebec  Dock 16 

Thronghont  the  entry  between  piers 16 

Channel  in  St.  Louis  Bay 16 

RECOMMKXDATIONS   FOU   NKXT   YKAlt. 

ForreMrvefimd  for  entry  piers $ir),0(K) 

For  extension  of  the  south  pier  of  entry 30,  500 

FoTthe  channel  in  Superior  Bay ' 50, 000 

FoT  dredging  at  the  mouth  of  the  Nemadji  River 5, 000 

For  channel  in  St.  Louis  Bay 75,000 

FoT  beginning  deepening  of  channels 100,000 

Total /. 275,500 

Superior,  West  Superior,  aiul  Ooiiiior  Point  are  in  the  colUction  dis- 
trict of  Superior,  Wis.,  Marquette,  Mich.,  being  the  port  of  entry.  Tlie 
nearest  light-house  is  situated  on  the  outer  end  of  north  pier  of  the 

Superior  entry. 

^^^  of  appropriations  for  improving  harbor  at  Supeinor  Bay  and  St.  Louis  Bay, 

Wisconsin, 

y  *jt  of  Coflfljcss  approved-^ 

fa«ili3,lg67 $03,000.00 

fPnl  10,1869 45,000.00 

W7,l»70 40,000.00 

f«ch  3,1871 60,0(X).00 

ji»f?;e  1^,1872 50,000.00 

^S     "^  **^  approved  March  3, 1873 63, 950. 80 

g  tJJ*^ from  approx>riation  for  "  repairs  of  harbors  on  uortlirni  l:ikos  ". .  5, 433. 00 
y  «t  of  Congress  approved — 

f^»«iJ8tl4,1876 3,000.00 

i^«lM878 3,000.00 

7^03,1879 5,000.00 

Jwieui880 5,aX).00 

f^l»3,188l 10,000.00 

fJ?^t2.1882 40,000.00 

\^7^\^ 45,000.00 

B^*^t5,188iJ 22,500.00 

B^^J^i  Congress  passed  Aui'u.st  11,  18S8 50,000.00 

*  *^  of  Congress  approved  September  19, 1890 65, 000  00 

'^^^ 575,883.80 

EXPK>'DITrRKS. 

^0^1  ^^^'^^^d  undSr  original  project  adopted  in  1H67 $258, 000. 00 

ifii?*  expended  under  project  recomrnended  by  Boj\r<l  of  Kn«;iucer8  in 

i^^V :... 77,513.26 

*"'^t  expended  nnder  present  project  to  June  30,  1892 218, 827. 60 

Total Digrtize<^..  554,340.86 
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The  followlug  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  exi)ended.  The  amount  expended  under  the  different 
classes  of  work  include  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies: 

Repairs  and  beach  proteotion $13,233.00 

Constraction  andrepain  to  piers 318,443.63 

Dredging 222,664.33 

Total 554,340.86 

Money  statement 

July  1, 1891,  balance  unexpended $71^  674. 66 

June  SiO,  1892,  amount  expended  during  fiscal  year... 50,131.71 

July  1, 1892,  balance  unexpended 21,542.94 

Amount  appropriated  by  act  approved  July  13,  1892 70, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1883 91, 542. 94 

(Amount  ^estimated)  required  for  completion  of  existing  project 156, 736. 00 
Amount  that  can  be  profftablj^  expended  in  fiscal  year  ending  June  30, 1894  275, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  186^. 


COMMERCIAL  STATISTICS. 

ArrivaU  and  clearances  of  vessels  at  Superior,  Wis.,  for  two  years. 


Year. 

AiTivalB 

andoleftr- 

ances. 

Tonnage. 

Iggo               

1,256 
1,610 

1,641  777 

1^91          - - 

2,064,463 

XnorcftMe 

S54 

522,686 

1890 

Average  vessel  tonnage. 

....  1,228 

1891 

....  1,282 

Increase 

....        54 

Of  the  number  of  vessels  reported  above  for  1891, 1^452  were  steam  and  158  sail- 
ins  vessels. 
The  storage  capacity  of  the  Superior  elevators  is  8,300^000  bushels. 

Shipments  and  receipts  by  lake  of  leading  articles  during  season  of  1891, 


Shipments :  Tons. 

Wheat 524,786 

Other  grain 2,654 

Flour 155,860 

Wool 1,000 


Shipments — Continued.  Tons. 

Copper  ore 15,455 

Lumber 10,440 

Total 710,196       ^ 


Beceipts :  Tona. 

Coal 877,988 

Cement 2,480 

Sugar 13,599 

General  merchandise 12, 886 


APPENDIX    H  H — ^REPORT   OF   CAPTAIN   FISK, 
Comparatire  Htatetne.ni  of  rereVptn  and  shipmenln  for  S  years. 


Year. 


Tuns. 


''I 


Year. 


1b84 17.462  n  lf«8. 

1885 33,626    i  1889.. 

IS86 117,027  |i  1H90. 

18«7 170,020      1891. 
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,       TODH. 


327,327 
l,O0e,512 
1,495,885 
1,616,048 


Comparative  staUment  of  arrivals  and  clearances  of  vessels  for  S  years. 


Year. 


Veiwfla.  I 


!   Ton-   ;i 


Y'ear. 


1884 
1885 
1886 
1887 


I 


104 
200 
316 
462 


110,288  ;  1888 
113,519  1889 
283,787  ,  1890 
404,780  i;  1881 


H  H  5. 

IMPROVEMENT  OF  MINNESOTA  POINT,  AT  SUPERIOR,  WISCONSIN. 

The  approved  project  for  this  improvement  consisted  in  building 
about  1,000  feet  of  sand  fence  near  the  old  light-house  on  the  southern 
extremity  of  the  point  to  catch  the  drifting  sand  and  prevent  its  blow- 
ing over  into  the  Superior  Channel,  which  is  very  close  to  the  shore  of 
the  point  in  this  vicinity,  and  about  200  feet  at  a  low  and  narrow  part 
of  the  point,  known  as  '^The  Opening,''  about  2  miles  north  of  the  old 
entrance,  to  form  a  bank  which  would  prevent  the  lake  from  cutting 
through  into  the  bay  during  storms. 

The  fences  were  built  according  to  the  plans  published  in  House  Ex, 
Doc.  No.  51,  Fifty-first  Congress,  first  session. 

Work  was  begun  by  the  contractors  shortly  before  the  opening  of 
navigation  and  completed  during  the  season  of  1891. 

This  work  is  in  the  ooUection  district  of  Dalnth,  Minn.  The  nearest  light-hoiuseis 
situated  oi^the  outer  end  of  north  pier  of  the  Superior  entry. 

Money  statement. 

JiUy  1, 1891,  balance  unexpended $368.41 

June  30, 1S92,  amount  expended  during  fiscal  year 322. 49 

July  1, 1S92,  balance  unexpended 45. 92 


H  H  6. 
IMPROVEMENT  OF  HARBOR  AT  ASHLAND.  WISCONSIN. 

The  southern  end  of  Chequamegon  Bay  forms  the  harbor  of  Ashland, 
and  as  the  length  of  the  bay  is  considerable  it  was  necessary  to  pro- 
tect the  wharves  from  the  waves  to  enable  vessels  to  use  them  at  all 
times.  The  approved  project  is  for  the  construction  of  a  pile,  slab,  and 
rock  breakwater  8,000  feet  long,  dredging  a  channel  of  the  necessary 
depth  along  the  dock  line,  and  closing  the  breach  in  Chequamegon 
Point  with  a  brush  and  stone  dike. 

The  breakwater  consists  of  three  rows  of  piling  filled  in  with  slabs 
which  are  held  in  place  by  large  rock  ballast.  -  The  construction  seems 
somewhat  light,  considering  tlie  ice  in  the  bay,  but  has  so  far  answered 
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tLe  piirpoKe  excellently,  with  the  great  recomnieiHlation  that  it  is  very 
chcaj),  costing  under  last  season's  contra<'t  only  §25.95  per  running^foot 
as  against  al)out  $140  per  foot  for  the  usual  form  of  crib  breakwater 
constructed  in  about  the  same  depth  of  water. 

In  1889  a  length  of  4,650  feet  was  built,  of  which  50  feet  was  subse- 
quently carried  away.  Under  last  season's  contract  1.080  feet  were 
added  to  it;  its  total  length  now  5,680  feet,  and  the  breach  in  Cheqna- 
megon  Point  was  closed  by  a  brush  and  stone  dike  4,200  feet  long.  In 
addition  to  the  new  work  repairs  to  the  old  portion  were  made  to  the 
amount  of  $3,782.  These  were  rendered  necessary  by  the  settlement 
of  the  slab  filling  and  the  shifting  of  considerable  of  the  ballast,  which 
was  apparently  of  too  small  size. 

The  breakwater  is  still  of  insufiBcient  length  to  give  protection  to  all 
the  wharves  of  the  city,  but  its  influence  in  diminishing  the  turbulence 
of  the  waters  of  the  harbor  is  distinctly  apparent  To  build  the  re- 
maining 2,320  feet  of  the  breakwater,  estimated  at  present  contract 
prices,  will  cost  $94,000,  including  probable  necessary  repairs  and  con- 
tingencies. 

A  harbor  line  has  been  established  by  the  city,  but  there  is  not  a 
uniformity  of  depth  along  it.  To  give  a  channel  200  feet  wide  and  17 
feet  deep  along  this  dock  line  about  425,000  cubic  yards  of  material  will 
have  to  be  excavated.  This  will  cost  $93,500,  provided  no  rock  is  en- 
countered. 

In  order  to  give  access  to  the  wharves  for  vessels  drawing  the  full 
depth  that  the  new  lock  at  Sault  Ste.  Marie  is  expected  to  give,  a  chan- 
nel not  less  than  200  feet  wide,  with  a  depth  of  22  feet,  should  be 
dredged  along  the  dock  line  by  the  time  the  new  lock  is  completed,  and 
to  that  end  work  should  be  begun  soon. 

This  channel  will  require  the  removal  of  903,497  cubic  yards  of  ma- 
terial, and  at  18  cents  per  yard  would  cost  $102,629.46;  adding  10  per 
cent  for  contingencies  makes  the  total  estimated  cost  of  this  channel 
$178,892.40. 

The  principal  shipments  from  Ashland  are  iron  ore  and  lumber. 

There  is  an  iron  furnace  and  general  machine  shop  in  operation  and 
it  is  presumed  that  the  other  enterprises  which  are  expected  to  locate 
here  will  materially  increase  the  shipments  of  manufactured  articles  and 
general  merchandise. 

There  has  been  expended  during  the  year  just  closed  $59,400.87 
and  the  total  amount  expended  under  approved  project  to  date  is 
$137,138.67. 

RECOMMENDATIONS. 

For  2,320  feet  extension  to  the  breakwater $70,000 

For  repairs  and  contingencies 24,000 

For  dredging 93,500 

Total 187,500 

Tliis  work  is  in  the  ooUection  district  of  Superior,  Mich.,  Marquette,  Mich.,  being 
the  port  of  entry ;  nearest  light-house,  La  Pointe,  on  Chequamegon  Point,  at  entrance 
of  Cneqnamegon  Bay. 

Abstract  of  appropriations  for  improving  Karhor  at  Ashland^  Wis, 

By  a<Jt  of  Congress  approved  August  5,  1886 $22,500 

By  act  of  Congress  of  August  11,  188H 60, 000 

By  act  of  Congress  approved  September  H»,  1   DO 60, 000 

Total 142,500 

Digitized  by  VjOOQIC 
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Money  statement 

July  1,  1891,  balance  nnoxpended / $W,762.20 

June  30,  18SK3,  amount  expended  daring  fiseal  year 59, 400. 87 

July  1, 1892,  balance  unexpended 5, 361. 33 

Amount  appropriated  by  act  approved  July  13, 1892 45, 000. 00 

An[iount  available  for  fiscal  year  ending  Jnne  30,  1893 50, 361. 33 

{Amount  (estimated)  required  for  completion  of  existliijj:  project 142, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  142, 600. 00 
Submitted  in  compliance  with  reqaireiuents  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMKRCTAL    STATISTICS. 

ArriraU  and  clearances  of  vessels  at  Ashland,  Wis,,  for  two  years. 


Year. 

Xnniber. 

Tonnage. 

IgfiO    

4,489 
4,099 

2,750,000 

issn - 

No  record. 

3C0 

Principal  articles  of  export  and  import  for  ISOl, 


Exports :  Tons. 

Iron  ore 1,253,493 

Pig  iron 37,192 

Stone,  bn  i  Ittiiig 938, 420 

Lumber 404,904 

Lath 9,750 

Shingles 2,500 

Total 2,646,259 


Imports :  Tons. 

Coal 560,480 

Cement 2, 222 

Salt 8,254 

Fire  br i c k ,  f  i  re  i  la  v 326 


Total 571,282 

Total  receipts  and  sliipnieuts  .  3,217,541 


Comparative  statement  of  receipts  and  shipments  for  five  years. 


Tons. 


1887 1,401,454 

1888 1,357,472 

1889 1,971,213 

1890 2,816,924 

1891 3,217,541 

Arrivals  and  charanccs  of  vtHHels  for  five  years. 

1887 892 

1888 2,375 

1889 3,171 

1890 '. 4,489 

1891 4,099 


HH  7. 
IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

In  1887  the  Ontonagon  Eiver,  which  forms  the  harbor,  had  fairly 
deep  water  in  it,  but  its  mouth  was  obstructed  by  a  bar  which  had  but 

Digitized 
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7  feet  deptb  over  it.  The  project  adopted  then  for  the  harbor  it  offered 
was  to  build  parallel  piers  projecting  into  the  lake  on  either  side  of  the 
river's  mouth,  the  expectation  being  that  the  current  of  the  river  would 
have  sufficient  force  to  maintain  a  depth  between  the  piers  of  12  feet 
or  more.  This  ex^)ectation  has  not  been  ftilly  realized,  although  the 
piers  are  nearly  of  the  proposed  length,  the  east  pier  being  2^15  feet 
in  length  and  the  west  pier  2,675  feet. 

.  It  appears  that  the  river  during  the  freshets  is  heavily  charged  with 
sand,  and  the  bar  at  the  entrance  forms  as  fast  as  the  piers  are  ex- 
tended. The  channel  which  the  river  is  able  to  maintain  through  this 
bar  is  shifting  and  uncertain. 

Unless  the  piers  can  be  speedily  extended  into  deep  water,  which, 
owing  to  the  gradual  slope  of  the  lake  bottom  and  consequent  great 
expense,  is  hardly  practicable,  it  does  not  appear  advisable  to  carry 
the  pier  work  any  farther  at  present.  The  improvement  of  the  harbor 
can  probably  be  more  economically  pursued  by  dredging  a  channel 
through  the  bar  each  year. 

The  portion  of  the  piers  composed  of  piling  is  very  much  decayed 
and  needs  replacing.  This  will  cost  $15,600.  The  dredging  will  cost 
about  $10,000  annually. 

The  remaining  150  feet  of  superstructure  on  the  west  pier  was  com- 
pleted in  August  last  under  the  contract  in  progress  at  the  date  of  the 
last  annual  report. 

The  amount  expended  during  the  year  was  $9,585.39. 

The  total  cost  of  the  improvement  to  June  30,  1891,  was  $302,730.76. 

As  a  result  of  the  improvement  there  was  a  channel  with  least  depl^ 
of  16  feet,  but  it  is  likely  to  shoal  again. 

This  work  is  in  the  collection  district  of  Superior,  Mich. ;  nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  shown  on  the  outer  end  of  the  west  pier  at  Ontonagon, 
Mich. 

Ab8iract  of  apprapriations  for  improving  harbor  at  Ontonagon,  Mich, 

By  act  of  Congress — 

Approved  March  2,  1867 $97,600 

Approved  July  7,  1870 10,000 

Approved  June  23,  1874 23,000 

Approved  March  3, 1875 25,000 

Approved  August  14,  1876 15,000 

Approved  June  18, 1878 15,000 

Approved  March  3, 1879 17,000 

Approved  June  14,  1880 15,000 

Approved  March  3,  1881 20,000 

Passed  August  2,  1882 20,000 

Approved  July  5,  1884 15,000 

Approved  August  5,  1886 13,000 

Passed  August  11,  1888 12,500 

Approved  September  19,  1890 10,000 

Total : 308,100 

EXPENDITURES. 

Amount  expended  under  approved  project  to  date $306, 643. 08 

Balance  available  July  1, 1892 1,456.92 

Estimated  amount  required  annually  for  preserving  and  maintaining 

(dredging) 10,000.00 

Estimated  amount  required  for  repairing  piers ■. 15, 600. 00 

Total .^.....     t25,  600.00 


Digitized  by  CjOOQIC' 
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Money  statement. 

July  1^  1891,  balAnce  unexpended  * $11,042.31 

June  30, 18£K2,  amoont  expended  daring  fiscal  year 9, 585. 39 

July  1, 1892,  balance  unexpended 1, 456. 92 

Amonnt  appropriated  by  act  approved  July  13,  1892 20,000.00 

Amoont  available  for  fiscal  year  ending  June  30, 1893 1 21,456.92 

(Amonnt  (estimated)  required  for  completion  of  existing  project 35, 670. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  35, 670. 00  ' 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS,   ONTONAGOIT,   ^nCHIGAN. 

Not  being  able  to  obtain  the  sfcatistics  for  the  years  1889, 1890,  or  1891, 1  append 
.those  for  the  calendar  year  1888. 

A^-rivaU  and  clearances  of  vessels. 


Year. 

• 

Arrivala. 

Clear- 
ances. 

Tonnogo. 

1887 

174 
120 

174 
120 

222,000 
188,100 

1888 

Principal  articles  of  export  and  import. 


Articles. 


1887. 


1888. 


Sxporis: 

Lumber 

Copper 

FWi 

G«Deral  merchandise. 


Total. 


&Dport«: 

General  merchaufliAe. 

Grain 

Flour 

Hests 

Salt 

Coal : 

Live  stock 

Dressed  lumber 


Total. 


Tons. 

28,929 
119 
140 
200 


i,eoo 

600 
604 
26 
47 
500 


3,277 


^Tons. 

42,858 
143 
12 
98 


43,  111 


1,050 
26 
22 


2,763 


H  H8. 

IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

This  liarbor  was  improved  iii  order  to  tbrm  one  of  the  harbors  of  ref- 
uge for  this  shore  of  Lake  Superior.    The  entrance  to  the  small  bay 

*The  balance  unexpended  July  1, 1891,  as  shown  in  Annual  Report  for  1891,  is 
$1(^989.94 ;  the  difference,  $52.37,  is  amount  credited  to  this  appropriation  on  account 
of  rael  drawn  by  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  U.  S.  Army,  as  pep 
transfer  settlement  flrom  Third  Auditor's  Office,  November  12, 1891^ized  by  VjOOQIC 
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which  forms  the  harbor  was  obstructed  by  a  rock  ledge  having  but  8J 
feet  of  water  over  it  at  the  shoalest  part. 

The  project  for  its  improvement  was  adopted  in  1866,  but  was  modi- 
fied in  succeeding  years,  so  that,  as  carried  out,  it  provided  for  a  channel 
through  the  rocky  ledge  130  feet  wide  and  14  feet  deep,  marked  by  two 
guiding  cribs,  one  on  each  side  of  the  channel. 

This  work  was  completed  in  1879  and  appears  to  meet  the  present 
demands  of  commerce. 

The  amount  expended  to  June  30, 1892,  was  $94,713.67. 

Nothing  is  required  at  present  for  the  improvement  or  preservation 
of  this  harbor,  as  the  funds  available  will  probably  be  suflScient  to  keep 
the  work  in  good  condition  for  several  years. 

Modified  estimate  (see  Report  of  Chief  of  En»?ineer9,  1876,  II,  328: 1877, 1, 98; 

II,  845) $97,000 

Appropriated 97, 000 

Name  of  harbor,  Eagle  Harbor^  Michigan;  collection  district,  Saperior,  Michigan; 
nearest  light-house,  Eagle  Harbor,  Michigan. 

Money  statement, 

July  1, 1891,  balance  unexpended * $2, 486. 33 

June  ail),  1892,  amount  expended  during  fiscal  year 200. 00 

Julyl,  1892,  balance  unexpended 2,286.33 


COMMERCIAL  STATISTICS,   KAGLE  HARBOR,  MICHIGAN. 

Not  having  been  able  to  obtain  commercial  statistics  for  the  years  1887, 1888, 1889, 
1890,  or  1891,  I  append  those  for  the  calendar  year  1886: 

Exports :  Tona. 

Copper 1,200 

Imports : 

Coal 15,000 

Lumber : 858 

Total 17,  (»8 


H  H  g. 
IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1868. 
It  contemplated  the  erection  of  a  breakwater  composed  of  timber  cribs 
ballasted  with  rock  and  extending  from  the  shore  into  the  bay  a  dis- 
tance of  2,000  feet.  This  breakwater  was  completed,  practically  as  pro- 
posed, in  1875. 

In  consequence  of  the  increasing  shipments  of  iron  ore  from  this  port 
the  past  few  years  the  area  protected  proved  to  be  too  small  for  the 
needs  of  the  shipping  engaged  in  this  commerce.  In  fact,  one  of  the 
largest  ore  docks  is  outside  its  shelter  from  the  most  dangerous  storms. 
The  extension  of  the  breakwater  became  necessary  some  time  ago,  and 
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provision  was  made  for  the  commencement  of  this  extension  in  the  river 
and  harbor  bill  of  August  11, 1888. 

The  contract  under  this  appropriation  was  for  180  feet  extension  of 
the  breakwater,  but  after  getting  all  the  embankment  and  cribs  in  place 
two  of  the  latter  were  carried  away  by  a  severe  storm,  leaving  as  the 
net  result  of  the  season's  work  180  feet  of  embankment  and  one  crib  60 
feet  in  length.  Considerable  damage  was  also  done  to  the  remainder 
of  the  pier. 

There  was  much  speculation  as  to  the  integrity  of  the  riprap  founda- 
tion, but  examination  made  through  the  ice,  and  since,  proves  that  it 
Bufifered  no  injury.  From  this  it  appears  that  where  there  are  no  deflect- 
ing surfaces  or  obstructions  reaching  to  or  above  the  surface  of  the  water 
there  is  but  little  force  exerted  by  the  waves  at  14  feet  depth. 

The  extension  of  the  breakwater  is  in  an  exposed  place,  and  it  is  use- 
less to  attempt  to  carry  on  work  upon  it  during  the  stormy  seasons  of 
the  year.  There  does  not,  however,  appear  to  be  any  necessity  for  alter- 
ing the  plan  of  construction  materially,  for  where  the  cribs  and  super- 
structure are  finished  the  pier  is  sufficiently  strong.  As  a  precaution 
during  the  building,  however,  the  cribs  should  be  decked  over  with 
heavy  timber  as  soon  as  filled  with  rock,  as  otherwise  the  rock  is  liable 
to  be  scooped  out  by  the  waves  and  the  stability  of  the  crib  destroyed. 
This  can  be  safely  done  in  those  cases  like  Marquette,  where  the  cribs 
are  set  upon  a  substantial  riprap  foundation,  as  there  would  be  but 
little  chance  for  the  ballast  to  escape,  and  even  if  some  did  escape  the 
superstructure  would  not  be  affected,  and  therefore  the  stability  of  the 
whole  structure  would  be  preserved. 

The  contract  in  progress  at  date  of  last  annual  report  was  for  120 
feet  of  crib  work  and  superstructure  on  the  120  feet  of  embankment, 
from  which  the  cribs  were  taken  by  the  storm,  and  120  feet  of  entirely 
new  work,  embankment,  cribs,  and  superstructure,  making  a  total  ex- 
tension of  breakwater  of  240  feet.  The  remaining  700  feet  of  extension 
is  very  much  needed,  and  the  estimated  cost  at  last  contract  prices  is 
$98,000;  contingencies,  etc.,  $9,800;  a  total  of  $107,800.  In  addition, 
prooably  not  less  than  $15,000  will  be  required  for  repairs  to  old  work 
during  the  i)eriod  of  construction. 

The  superstructure  of  the  portion  of  the  breakwater  commenced  in 
1866  and  finished  in  1875  has  been  extensively  repaired,  but  is  never- 
theless not  as  secure  as  is  to  be  desired.  Much  of  the  timber  has  already 
been  in  place  several  years  longer  than  the  usual  life  of  timber  in  this 
climate,  and  the  time  is  short,  if  it  has  not  already  arrived,  when  this 
timber  work  must  be  rej^laced  by  more  permanent  material. 

A  project  for  a  concrete  superstructure  was  prepared,  and  was  ap- 
proved February  27, 1890.  This  superstructure  is  estimated  to  cost 
$i'32,936.71,  of  which  sum  $100,000  could  be  expended  judiciously  in 
one  year. 

Harbor  lines  were  estabhshed  by  the  honorable  Secretary  of  War  in 
January;  1889,  and  a  reconsideration  of  the  subject  occurred  upon  the 
application  of  the  Duluth,  S6uth  Shore  and  Atlantic  Railway  Company. 
Pending  the  action  of  the  honorable  Secretary  of  War  upon  this  new  mo  - 
tion,  the  railroad  company  extended  the  ore  dock,  as  prayed  for  in  the 
petition.  I  am  not  advised  as  to  the  final  action  upon  the  railroad  com- 
pany's petition,  but  no  complaints  from  interested  citizens  of  Mar 
qoette  or  from  owners  or  masters  of  vessels  visiting  this  port  have  so 
far  been  received  regarding  these  extensions  beyond  the  harbor  lines. 
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from  which  it  is  to  be  inferred  that  the  encroachment  is  rather  viewed 
as  advantageous  to  all  concerned. 

RECOMMENDATIONS  FOR  NKXT  TEAR. 

For  pier  extension $107,800 

For  concrete  superstructure  to  old  work 100, 000 

General  repairs 15, 000 

Total 222,800 


Jhgiract  of  appropriations  for  ivijjroring  harbor  at  Marquette,  Mich, 

By  act  of  Congress  approved — 

March  2, 1867  (allotment) $85,000 

April  10, 1809  (allotment) 26,730 

July  11, 1870 25,000 

March  3, 1871 60,000 

.    June  10, 1872 50,000 

March  3, 1873 15,000 

June  23, 1874 15,000 

'  March  3, 1875 15,000 

August  14, 1878 2,000 

June  18, 1878 2,000 

March  3, 1879 1,500 

June  14, 1880 1,000 

By  act  of  Congi-ess  passed  August  2,  1882 16, 000 

By  act  of  Con^r^'ps  approved — 

July  5, 1884 5,000 

Augusts,  1886 10,000 

By  act  of  August  11,  1888 25,000 

By  act  approved  September  19,  1890 40, 000 

Total 394^230 

Money  statement. 

July  1, 1891,  balance  unexpended $44, 459. 42 

June  30, 1892,  amount  expended  during  fiscal  year ." 29, 798. 60 

July  1, 1892,  balance  unexpended 14, 660. 82 

July  1, 1892,  outstanding  Uabilitiea 100. 00 

July  1, 1892,  balance  available 14,560.82 

Amount  appropriated  by  act  approved  July  13, 1892 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 94, 560. 82 

{Amount  (estimated)  required  for  completion  of  existing  project 275, 736. 71 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  222, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  MARQUETTE,  MICHIGAN. 

Arrivals 1,  ,^0  • 

Clearances 1,  (hO 

Tonnage 2,867,020 
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Principal  articles  of  export  and  import. 


Exports :  Tona. 

Iron  ore 1,057,830 

Pig  iron 4,863 

Lumber 40,000 

General  merchandise 3, 000 

Total 1,105,692 


Imports :  Tons. 

Coal 148,560 

Limestone  1,057 

Sandstone 2, 857 

Lumber 2, 475 

Brick 3,087 

General  merchan<U8e 20, 000 

Total X78,036 

Veassl  tonnage. 


Year.                                                                  Tonnage. 

A  V  forage 
tonnage. 

1800 .                                        3  077  566 

1,061 
931 

1881 .,              2  867  020 

130 


There  have  been  no  new  lines  of  transportation  established. 


H  H  lo. 
IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS.  MICHIGAN. 

The  harbor  of  Grand  Marais,  Michigan,  was  only  accessible  for  vessels 
drawing  less  than  9  feet.  Once  within  the  bay,  there  is  ample  depth  to 
float  the  largest  vessels.  As  a  harbor  of  refuge  it  is  of  pressing  impor- 
tance to  the  shipping  navigating  the  Lakes  in  this  vicinity,  as  the  many 
wrecks  in  this  neighborhood  bear  vitness. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  has  for  its  object  the  creation  of  a  safe  entrance  into  the  bay  for 
vessels,  of  the  largest  size.  The  entrance  channel  is  to  be  about  300 
feet  in  width,  protected  by  crib  piers  on  either  side.  The  west  ijier  is 
now  1,406  feet  long,  including  100  feet  of  pile  dike,  and  the  east  pier  is 
853  feet  long,  including  100  feet  of  pile  dike. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889.  As  the  sand  was  piled  up  between  the  piers  at  the 
inner  ends  to  the  height  of  the  superstructures,  it  was  not  supposed 
that  the  dredged  chivnnel  would  remain  open,  but  it  was  believed  that 
while  the  waves  and  currents  might  level  the  sand  between  the  piers 
and  obliterate  the  channel  no  accessions  of  sand  were  anticipated.  An 
examination  was  made  in  June,  1890,  and,  compared  with  the  survey 
made  in  1888,  showed  considerable  change.  The  sand  had  been  leveled 
and  distributed  over  a  rather  larger  area  than  was  expected,  and,  al- 
though no  accession  of  sand  appears  to  have  occurred,  the  character  of 
the  bar  and  the  condition  of  the  shore  at  the  inner  ends  of  the  piers 
would  indicate  that  a  large  quantity  of  sand  had  been  washed  into  th^ 
channel  and  atterwards  washed  out. 

ISNG  93 ^135  ^  I 
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The  storm  of  December  26, 1890,  carried  away  the  end  of  the  west 
pier  with  its  superstnicture,  lodging  it  between  the  piers  near  the  inner 
end  of  the  east  pier.  It  is  too  badly  damaged  to  be  replaced  even  if 
money  were  available  for  that  purpose. 

A  more  substantial  form  of  protection  at  the  inner  ends  of  the  piers 
than  that  originally  constructed  appeared  essential,  particularly  for  the 
east  pier,  as  the  water  had  cut  through  behind  it. 

Two  contracts  were  made  for  work  at  this  place  last  year.  One  wa« 
for  building  new  shore  end  on  east  pier  with  protecting  spurs  on  the  out- 
side, remodeling  old  shore  ends  of  piers,  and  repairingthe  damaged  outer 
ends.  The  other  was  for  dredging  between  the  piers.  In  addition  $250 
wtis  expended  in  repairing  damages  that  occurred  after  the  contracts 
were  let. 

The  new  shore  end  of  the  east  pier,  with  its  protecting  spurs,  seems 
to  have  fully  accomplished  its  purpose  of  closing  the  cut  around  the 
end,  and  when  last  visited  had  gathered  a  large  quantity  of  sand,  ap- 
parently securing  the  shore  connection. 

Although  properly  the  dredging  should  have  been  delayed  until  the 
piers  were  finishe<l,  the  pressing  need  of  a  channel  of  some  kind  into 
the  harbor  warranted  the  commencement  of  this  work,  and  during  the 
year  a  channel  175  feet  wide  with  lea«t  depth  of  17  feet  was  again 
dredged  through  and  used  last  fall  by  several  vessels  seeking  shelter 
from  storms. 

During  the  dredging  the  crib  mentioned  as  having  been  left  in  the 
channel  by  the  storms  in  December,  1890,  was  earned  out  by  another 
gale  and  deposited  to  the  eastward  of  the  east  pier,  where  it  is  entirely 
out  of  the  way. 

To  complete  the  work  according  to  the  approved  project,  400  feet 
remain  to  be  added  to  the  west  and  900  feet  to  the  east  pier.  If  the 
extension  of  the  piers  continues  with  reasonable  celerity,  probably  a 
channel  dredged  to  full  17  feet  will  not  be  obliterated,  but  will  preserve 
a  deptli  sufficient  to  revive  the  commercial  interests  of  this  place, 
which  are  held  in  abeyance  at  i)resont  for  lack  of  this  essential. 

Vast  lumbering  interests  lie  contiguous  to  this  liarbor,  which  would 
make  it  a  shipping  point  in  the  eveirt  of  there  being  a  sufficient  depth 
of  water  in  the  channel  to  acconunodatc  the  vessels  engaged  in  s^ch 
business,  and  I  think  that  it  would  not  be  long  after  obtaining  a  navi- 
gable channel  into  it  before  the  harbor  would  claim  other  distinctions 
than  that  of  a  harbor  of  refuge. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  page  2053) $450, 000 

Appropriated 231, 250 

This  work  is  m  the  collection  district  of  Snperior,  Mich.  Nearest  light-honse,  Big 
Sable,  Mich. 

Abstract  of  appropriations  for  improving  harbor  of  refuse  at  Or  and  MaraU,  Mieh, 

By  act  of  Congress — 

Approved  June  U,  1880 $10,000 

Approved  March  3,  1^81 20, 000 

Passed  Augnst  2,  1882 4  0. 000 

Approved  July  5,  18»l 35^000 

Approved  Aujpift  5,  188G 26, 230 

Of  August  11,  18«8 _...  50,000 

Approved  September  19,  18i) ) 50, 000 

Total 231,250 
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Money  statement, 

Jnlyl,  1891,  balance  uBexpended* r>0,.m20 

June  30,  1892,  amoant  expended  during  fiscal  year 45,  727. 26 

July  1, 18^  balance  unexpended 4,  &11.94 

July  1.1893,  ontatanding liabilities 19.20 

Jnly  1,1892,  balance  available 4.6'Jl'.74 

Amonnt  appropriated  by  act  approved  July  13,  1892 30,  (  h  k).  (K) 

imoont  available  for  fiscal  year  ending  Jane  30,  1893 31,  ♦522.  74 

I  Amount  (estimated)  required  for  corapU^tion  of  exist  in;;  i»rojcct l><f^,  l'>0, 00 

Amour  t  that  can  be  profitably  expended  in  fisoal  year  (Miditi^;  Juno  l*.o,lS94  1U>,  OUO.  00 
Submitted  in  oom]»liance  with  requirements  ol  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Grand  Mara'iHj  Mir%, 


Veiwela. 

y  limber. 

Tonnage. 

Stumers                   

- 

nfi 
30 

12.  00f> 

Sailing  TC6*»'lii 

. 

H,  l»0() 

Total    

no 

2U,000 

Principal  articles  of  export  and  import. 


Exports : 

Flsb 

"Shingles 

Imports : 

Lumber 

Hay  and  grain . 

Iron 


Tong. 

300 

32 

20 

600 

4 


Imports — Continned.  Tons. 

Coal 150 

General  nierclian<lise 100 

Miscellaueou.s 150 


Total 1,356 


Receipts  and  shipments  for  five  years. 

Tons. 

issn 1,910 

18X8 0,270 

l^) 8,(»S6 

18yO 9,405 

1891 1,:]56 

*The  balance  unexpended  Jnly  1,1891,  as  shown  in  Animal  Ro]mrt  for  ISOl,  is 
$50,341.15.  The  difterenre,  $28.05,  is  amount  credited  to  tliis  ;i]»|)r()priati()n  on  ao- 
eount  of  fuel  drawn  by  Maj.  Charles  E.  L.  B.  Davia,  Corps  of  Kni^iincrs,  IJ.  S.  Army, 
as  per  transfer  settlement  from  Third  Auditor's  OOice,  November  12,  1891^  I 
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H  H  IX. 

[Printed  iu  Honae  Ex.  I>oo.  Ko.  58,  fifty-aeoond  Congress,  first  sessioii.] 

PRELIMINARY  EXAMINATION  OF  ST.  LOUIS  RIVER,  MINNESOTA  AND  WIS- 
CONSIN, FROM  GRASSY  POINT,  IN  ST.  LOUIS  BAY,  TO  FOND  DU  LAC. 

United  States  Engineer  Office, 

Buhith,  Minn.,  October  7, 1890. 

.  General  :  Pursnant  to  the  requirements  of  letter  from  your  office  of 
September  20,  1890, 1  have  the  honor  to  submit  the  following  i^relimi- 
uary  report  upon  the  examination  of  the  St.  Louis  Eiver,  from  Grassy 
Point,  in  St.  Louis  Bay,  Minnesota,  to  Fond  du  Lac,  or  the  State  line 
between  Minnesota  and  Wisconsin : 

Tlie  length  of  the  river  channel  between  Grassy  Point  and  Fond  du 
Lac  is  15  miles;  the  direct  line  distance  is  but  8  miles.  There  is  very 
little  fall  to  the  river  except  for  the  upper  mile  of  the  course.  The  val- 
ley of  the  river  is  marshy,  and  contains  numerous  ponds,  bayous,  and 
cut-ofi's,  which  would  require  examination  as  well  as  the  main  channel, 
since  such  features  require  to  be  considered  in  any  project  for  the  im- 
provement of  the  river. 

In  addition  to  the  topographical  and  hydrographical  examinations 
the  v^lope  and  discharge  of  the  river  should  be  determined. 

The  nature  of  this  examination  is  such  that  the  field  work  would  have 
to  be  done  in  summer.  The  estimated  cost,  including  the  mapping  and 
preparation  of  project^  is  $3,400. 

I  believe  the  river  is  worthy  of  improvement,  although  the  present 
navigation  is  inconsiderable.  In  substantiation  of  my  belief  I  respect- 
fully invite  attention  to  the  accompanying  letters  upon  the  subject.  I 
also  append  a  small  map*  showing  the  location  of  the  several  interests 
referred  to  in  the  above-mentioned,  letters. 
Respectfully  submitted. 

James  B.  Qxhnn, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Ohief  of  Engineers,  XT.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorHCTncnt.] 

U.  S.  Engineer  Office, 

Detroit,  October  10, 1890. 

Respectfully  forwarded  to  the  OITice  of  the  Chief  of  Engineers,  with 
the  following  remarks  and  recommendations,  viz: 

The  rapid  advance  of  all  commercial  «ind  industrial  interests  at  Du- 
luth  and  vicinity  is  manifest,  and  indicates  with  a  high  degree  of  cer- 
tainty a  great  future  for  the  locality. 
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Already  these  interests  are  being  established  along  St.  Louis  Bay 
and  Eiver  to  Fond  dA  Lac,  and  it  is  probable  that  long  before  auy  con- 
siderable progress  can  be  made  towards  improving  the  cliannels  of  ap- 
proach by  wat^r  the  necessity  for  them  will  be  pressing. 

In  my  opinion  it  is  not  too  early  to  make  the  surveys  and  examina- 
tions required  for  the  preparation  of  a  general  project  for  improving  St. 
Louis  River  upon  a  scale  adequate  to  meet  the  prosi)ective  demands  of 
commerce. 

I  believe  that  St.  Louis  River,^  from  Grassy  Point,  in  St.  Louis  Bay, 
Minnesota,  to  Fond  du  Lac,  is  worthy  of  improvement  by  the  General 
Government,  and  I  recommend  that  the  within  project  for  its  survey 
and  examination  be  approved. 

O.  M.  Fob, 
Oolonelj  Corps  of  Engineers^ 
UngineeTy  Northwest  Division. 


LETTER  OF  ST.  LOUIS  LAND  IMPROVEMENT  COMPANY  OF  DULUTH,  MINNESOTA. 

DULUTH,  Minn.,  September  25, 1890. 

Dear  Sir  :  In  the  matter  of  a  preUminary  survey  of  the  St.  Louis  River  from 
Grassy  Point  to  Fond  da  lac,  and  the  demands  of  commerce  for  the  immediate 
dredging  of  the  same,  it  may  be  of  assistance  to  yon  to  know  something  of  the  in- 
tentions and  purposes  of  the  land  companies  who  are  now  engaged  in  developing 
their  properties  on  said  river. 

The  St.  Louis  Land  Company,  which  I  represent,  owns  2,600  acres  on  the  Wiscon- 
sin side,  comprising  sections  14,  15,  22,  and  23,  and  lots  in  front  of  said  seetious  on 
said  river  in  township  48  north,  range  15  west,  Douglas  County,  about  2\  miles 
from  the  St.  Louis  water  power.  Our  capital  stock  is  $1,000,000,  $600,000  of  wliich  is 
invested  in  these  lands.  The  balance  of  the  stock  is  to  be  sold  and  the  cash  ob- 
tained therefor  used  for  the  developing  of-  the  same.  We  have  already  sold  250,000 
and  hold  the  balance  ready  for  sale  when  we  need  ths  money.  The  cash  received 
fit>m  this  stock  and  also  rrom  the  sale  of  lots,  so  far  as  may  be  necessary,  will  be 
Qsed  for  securing  manufacturing  plants,  railroads,  improving  our  water  front,  and 
the  general  developing  of  our  town  site.  The  Duluth  and  Southern  Railroad,  a  new 
road,  will  have  its  t-erminals,  car  shops,  etc.,  upon  our  town  site,  and  will  run  in  a 
Bontherly  direction,  intersecting  the  Northern  Pacific,  the  Great  Northern,  the  Soo, 
and  a  number  of  otner  roads  in  its  course  to  Minneapolis  and  St.  Paul,  Rod  Wing, 
and  some  mUes  farther  south. 

Engineers  have  already  commenced  the  survey  of  this  road,  and  over  17  miles  are 
already  under  contract  to  be  built  within  this  year.  The  Northern  Pacific  is  also 
surveying  a  route  to  reach  the  river  at  this  point.  From  this  point  to  St.  Paul  will 
lie  some  20  miles  shorter  than  any  other  road  now  connecting  St.  Paul  with  the 
head  of  the  lakes.  The  effect  of  congregating  these  different  systems  of  roads  at 
this  point  must  of  necessity  establish  a  large  system  of  coal  docks,  grain  elevators, 
flouring  mills,  etc. 

We  have  already  secured  a  flouring  mill  with  a  capacity  of  from  6,000  to  7,000 
barrels  a  day,  that  will  commence  putting  its  foundations  in  within  the  next  ten  or 
fifteen  days.  Also  some  six  or  seven  manufacturing  plants,  each  of  which  is  a  heavy 
freight-producer.  We  purpose  continuing  to  induce  manufacturing  plants  to  estab- 
lish themselves  upon  our  town-site,  and  expect  to  establish  here  a  large  manufactur- 
ing town  in  a  very  brief  time.  The  chief  reason  for  locating  manufsictories  at  this 
point  is  on  account  of  its  nearness  to  the  falls  of  the  St.  Louis  River,  with  its  almost 
ineKhaustible  supply  of  power.  A  company  has  already  been  formed,  with  a  capital 
of  $1,000,000,  to  purchase  this  water  power  of  Jay  Cook  and  his  associates  and  imme- 
diately commence  developing  the  same  by  a  series  of  dams  that  will  produce  at  least 
64,000  horse  power.  This  power  will  be  used  to  generate  electricity,  which  will  be 
transmitted  to  the  manufacturing  plants,  which  are  located  sufficiently  near  to  ren- 
der it  feasible.  The  effect  of  the  develo])ment  of  this  water  power  must  necessarily 
be  the  building  of  large  manufacturing  industries  along  the  line  of  the  navigabfe 
portions  of  the  river,  all  of  which  must  of  necessity  be  very  much  handicax^ped 
nntil  they  can  obtain  the  benefit  of  lake  navigation. 

If  a  more  detailed  statement  of  our  plans  will  be  of  assistance  to  you  I  shall  be 
pleased  to  render  it  at  your  suggestion. 

Very  truly,  A.  C.  Ons,     i 

General  Manager,  St,  LouU  Land  and  Improvement  CompaiMQ 

Maj.  James  B.  Quinn.  ^ 
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LBTTBR  OF  NEW  DULUTH  LAND  COMPANY. 

DULXJTH,  MiNNi,  September  $9, 1890, 

Dear  Sir:  We  desire  to  call  your  attention  to  the  necessity  of  dr/gdging  and  ini. 
proving  the  St.  Louis  Bay  and  St.  Louis  River  to  Fond  du  Lac* 

The  New  Duliith  Land  Company  have  secured  and  are  now  improving  some  2^000 
acres  of  land  in  sections  2,  3^  4^  9^  10,  and  11,  in  township  48  north,  range  15  west, 
in  St.  Louis  County,  Minn. 

We  have  already  secured  industries,  both  wood  and  iron  working,  to  employ  1,200 
iNcn  constantly,  and  are  now  negotiating  with  other  industries  to  employ  as  ma^y 
more,  with  every  prospect  of  locating  them  during  the  coming  winter. 

Among  the  industries  already  located  will  be  two  large  sawmills,  which  will  need 
w.'tter  transportation  for  their  output ;  large  iron,  brass,  and  wood  working  estiiblish- 
ntcnts,  that  will  need  large  quantities  of  coal  to  be  delivered  by  water.  The  St. 
Louis  Water  Power  Company  nave  contracted,  as  soon  as  the  falls  are  improved,  to 
furnish  to  us  power  for  still  larger  industries,  and  there  is  every  reason  to  believe 
that  the  power  will  be  improved  so  as  to  furnish  tliis  power  within  the  next  twelve 
months. 

At  Fond  du  Lac  are  large  brown-stone  quarries,  shipping  large  quantities  of  stone 
which  they  are  obliged  to  barge  down  the  river. 

The  Northern  Pacific,  and  St.  Paul  and  Duluth,  and  Dulnth  Short  Line  railroads 
already  pass  through  our  property  and  have  partial  terminals  at  New  Duluth,  our 
new  townsite.  The  Duluth  and  Southern,  a  new  road  jorojected  from  Duluth  to  Red 
Wing,  bisecting  all  roads  between  St.  Paul  and  Duluth,  is  already  under  contract  and 
expect  to  build  their  first  100  miles  this  winter,  and  expect  to  bridge  the  St.  Louis 
River  between  St.  Louis  and  New  Duluth  and  have  their  terminals  at  New  Duluth. 
The  Duluth  and  Winnipeg  Road  will  also  have  their  terminals  in  part  at  New 
Duluth.  South  Shore  and  Atlantic,  the  Soo  Road,  and  Superior  Terminal  Company 
wiU  all  enter  New  Duluth  over  the  bridge  of  the  Duluth  and  Southern,  and  will  make 
New  Duluth  their  point  for  transfer. 

We  are  negotiating  now  with  the  Dulnth  and  Northern  and  expect  to  secure  the 
terminals  of  that  road  at  New  Duluth.  Between  Duluth  and  New  Duluth,  the  St. 
Louis  Bay  Land  Company  and  the  Ironton  Land  Company  in  Minnesota,  and  St.  Louis 
Land  Company  in  Wisconsin,  have  already  secured  largo  tracts  of  land  and  large 
industries  to  employ  several  thousand  men,  all  wanting  facilities  for  water  shipment. 

In  behalf  of  the  New  Duluth  Land  Company  we  respectfully  request  that  In  mak- 
ing your  report  to  the  War  Department  you  recommend  an  appropriation  for  dredg- 
ing and  improving  St.  Louis  Bay  and  River  for  such  an  amount  as  you  deem  advis- 
able and  necessary. 

Respectfully,  yours, 

New  Duluth  Land  Company, 
By  Frank  R.  Webbeu, 
President  of  the  Xew  JJuluth  Land  Company, 

Maj.  James  B.  Qtinn, 

Co)p8  of  Engineers, 


LETTER  OF  IRONTON  LAND  COMPANY  AND   ST.    LOUIS  BAY  LAND  COMPANY. 

Duluth,  Mixn.,  September  j?9,  1890. 

Dear  Sir:  We  desire  to  call  your  attention  to  the  necessity  of  dredging  and  im- 
proving the  St.  Louis  Bay  and  St.  Louis  River  from  Grassy  Point  to  Fond  du  Lac. 

Witliiu  the  last  six  mouths  four  important  land  companies  have  organized  and 
are  making  important  improvements  on  the  St.  Louis  Bay  aud  River,  and  all  of  said 
companies  have  sucreedcul  in  securing  one  or  more  important  industry  to  be  built  in 
tlie  near  future.  The  St.  Louis  Bay  Land  Company  owns  land  in  sections  14  and 
23,  and  the  Ironton  Land  Company  land  in  section  23,  township  49,  range  15,  St. 
Louis  County,  Minn.,  and  have  secured  the  Ironton  Steel  Works,  a  manufacturing 
cstahlinhment  which  will  make  sheet  iron,  structural  iron,  etc.,  and  employ  in  the 
nciixhborhood  of  1,000  men. 

They  will  build  a  dock,  aud  expect  to  receive  coal  and  other  freight  from  the 
East,  and  part  ot  their  manufactured  products  by  boat  to  Milwaukee,  Detroit,  and 
otlior  cities  on  the  chain  ot*  lakes,  'rhe  otlier  land  companies  referred  to  are  the 
New  Duluth  Land  Company,  which  has  2,000  acres  of  land  in  sections  2,  3,  4,  9,  10, 
and  11,  township  48,  range  15,  St.  Louis  County,  Minn.,  aud  the  St.  Louis  Land 
Company,  which  owns  land  in  sections  14  aud  15,  22,  23,  48-15  in  Douglas^  County, 
Wis.,  both  of  which  have  already  secured  industries  which  will  want  facilities  for 
receiving  cojil  aud  fieight  from  the  East  and  shipping  part  of  the  products  East 
ulBobyCoat.  Digitized  by  Google 
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In  behalf  of  the  St.  Louis  Bay  Land  Company  and  the  Ironton  Land  pompany  we 
respectfully  request  that  in  making  your  report  to  the  War  Department  yua  recom- 
mend an  appropriation  for  dred.iring  and  improving  said  St.  Louia  Bay  and  Kiyer  of 
sm  h  an  amount  as  you  may  deem  necessary  and  aavisable. 
Most  respectfully, 

Ironton  Land  Company, 
By  E.  L.  Emery, 

Manager, 
St.  Louis  Bay  Land  Company, 
By  C.  E.  LovETT  &  Co., 

Ag€ttt9» 
Ms^.  Ja8.  B.  Quixn, 

Corps  of  Engineers, 


survey  of  st.  louis  river,  minnesota  and  wisconsin,  from 
grassy  point,  in  st.  louis  bay,  to  fond  du  lac. 

United  States  Engineer  Office, 

Duluthy  Minn.j  November  lOy  1891. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  "St.  Louis  River  from  Grassy  Point,  in  St.  Louis  Bay,  to 
Fond  du  Lac,  or  the  State  line  between  Minnesota  and  Wisconsin." 

The  preliminary  examination  was  made  by  Maj.  James  B.  Quinn, 
Corps  of  Engineers,  who  reported  the  river  worthy  of  improvement 
and  recommended  an  allotment  of  $3,400  to  make  a  complete  survey  of 
the  portion  under  consideration. .  The  amount  allowed,  however,  was 
but  $600,  and  with  this  it  has  only  been  possible  to  check  up  a  survey 
made  in  1884-'85,  as  described  in  the  report  of  Assistant  Engineer  tf. 
H.  Darling,  herewith,  to  which  reference  is  made  for  details. 

The  portion  of  the  river  susceptible  of  improvement  terminates  about 
1  mile  above  Fond  du  Lac,  the  village  being  14J  miles  by  water  above 
the  Grassy  Point  Railroad  bridge,  and  20  J  miles  from  the  Duluth  Canal. 
About  4J  miles  above  Fond  du  Lac  is  the  foot  of  the  Dalles,  which  ex- 
tend about  4  miles  up  the  river,  and  in  which  the  fall  is  480  feet. 

From  the  natural  pool  at  the  boom  just  below  Fond  du  Lac  down  to 
Grassy  Point  there  is  practicaUy  slackwater,  and  as  the  river  carries 
little  or  no  sediment  any  improvements  made  would  be  practically  per- 
manent. As  will  be  seen  from  the  chart,*  this  part  of  the  river  con- 
sists of  a  succession  of  long,  deep  pools  (usually  with  18  feet  or  more 
of  water  in  them)  separate  by  comparatively  short  bars,  with  mini- 
mum depths  of  7J  to  12  feet  over  them,  so  the  amount  of  excavation 
necessary  to  make  a  channel  the  entire  distance  100  feet  wide  at  bottom 
and  16  feet  deep,  including  8  per  cent  increase  in  volume  for  scow 
measurement,  is  but  410,265  cubic  yards.  The  character  of  the  mate- 
rial to  be  excavated  could  not  be  accurately  determined,  as  the  small  sum 
available/or  the  survey  would  not  permit  of  making  borings,  but  from 
the  best  available  information  it  is  believed  to  be  sand  covered  with 
mud  in  the  lower  part,running  into  clay  covered  with  mud  in  the  upper 
part  of  the  portion  of  the  river  considered.  The  disposal  of  the  dredg- 
ings  would  be  somewhat  difficult,  as  it  would  probably  be  necessary  to 
tow  to  the  lake  for  a  dumping  ground  or  rehandle  it.  However,  as 
dredging  has  been  done  this  year  in  St.  Louis  Bay  for  14  cents,  prob- 
ably 25  cents  per  cubic  yard  would  be  a  fair  «»stiniate,  and  at  tliis  figure 
the  cost  of  the  work  would  be  as  follows : 

410,265  cubic  yards,  at  25  cents $102,566.25 

Contingencies,  etc.,  10  per  cent 10, 256. 63 

Total 112,822.88 

*  Not  in  iiitc.l.  Digitized  by  CjOOglC 
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In  my  opinion  tliis  improvement  should  be  undertaken,  as  there  arc 
already  very  considerable  manufecturing  interests  along  this  part  of 
the  river,  and  its  banks  will  be  the  natural  location  for  the  new  manu- 
factures  constantly  seeking  the  head  of  the  lakes. 

The  manufacturing  interests  already  located  on  the  river  above 
Grassy  Poiut  represent  actual  investment  in  buildings  and  plant  of 
over  $1,000,000,  and  exclusive  of  the  sawmills  have  a  capacity  sufficieut 
to  give  employment  to  nearly  or  quite  2,000  men. 

Among  these  interests  are  a  large  and  very  complete  blast  furnace 
and  steel  plant,  a  large  establishment  for  the  manufacturing  of  railroad 
cars  and  general  work,  furniture  factories,  saw  and  flour  mills,  iron 
works,  sash  and  door  factories,  hardware  manufacturing,  brick  works, 
brownstone  quarries,  etc. 

The  development  of  the  water  power  on  tlie  river  by  a  company  con- 
trolling 364  feet  of  the  fall  in  the  Dalles  has  been  begun,  and  when 
complete  will  fiurnish  over  63,000  horse  power  on  the  minimum  dis- 
charge of  2,000  cubic  feet  per  second.  Of  the  ten  dams  contemplated, 
No.  1,  near  the  head  of  the  Dalles,  was  built  last  spring,  gives  an  avail- 
able liead  of  about  40  feet,  and  furnishes  power  to  a  large  establish- 
ment for  making  a  fine  quality  of  pressed  brick  by  patented  process, 
from  the  slate  which  is  found  near  it  in  unlimited  quantities;  Dam  No. 
10,  near  the  lower  end  of  the  Dalles,  is  under  contra<;t.  The  ultimate 
idea  seems  to  be  to  distribute  the  power  in  the  form  of  electricity,  and 
if  this  is  carried  out  it  is  altogether  probable  that  the  interests  using 
the  power  would  be  located  on  the  river  below  Fond  du  La€;  this  is,  of 
course,  purely  speculative  as  yet,  but  the  considerable  interests  already 
in  existence  seem  to  me  to  deserve  an  improvement  which  can  be  made 
at  such  comparatively  small  cost. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8,  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indoTSomont.] 

U.  S.  ENaiNEER  Office, 
Detroit,  Mich,,  November  19,  1891. 
Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers.    I  con- 
cur in  the  conclusions  reached  in  this  report. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc,, 
Division  Engineer,  Northwest  Division. 


beport  of  mr.  j.  h.  darling,  assistant  enginker. 

United  States  Engineer  Office, 

Duluihf  Minn.y  Augnsi  31^  1891, 
Sir  :  I  have  tlie  Lonor  to  report  the  completion  of  the  survey  of  the  St.  Loais  River 
from  Grassy  Point  to  Fond  du  Lac,  made  under  your  direction  and  in  accordance 
with  the  act  of  Congress  of  September  19,  1890,  and  for  which  the  sum  of  $600  was 
appropriated. 
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The  snrvey  was  made  in  April  and  May,  1891. 
resalts  accomplished  are  as  follows : 


The  character  of  the  survey  and 


SOUNDINGS. 


These  covered  the  main  channel  of  the  river  beginning  at  a  point  (marked  A  on 
Sheet  1)  near  Grassy  Point  and  proceeding  up  to  three-fourths  mile  above  the  village 
of  Fond  du  Lac,  this  beine  a  little  above  the  foot  of  the  rapids,  and  as  far  up  as  it 
was  possible  to  use  a  sounding  boat. 

The  length  of  this  main  river  channel  is  13  miles.  Soundings  were  also  made  in 
some  of  the  secondary  channels,  also  navigable,  and  separated  from  the  main  chan- 
nel by  islands.  Soundings  are  plotted  as  taken,  correcting  only  for  error  of  lead 
line,  and  no  reduction  made  to  any  particular  plane  or  stage. 

A  gauge  was  set  at  New  Duluth  on  A^ril  7,  with  its  zero  at  surface  of  the  water, 
and  readings  made  thereafter  on  days  in  which  work  was  done.  This  gaugo  was 
connected  with  a  bench  mark  on  a  large  elm  tree  near  a  sawmill  (as  shown  on  the 
map),  the  zero  of  gauge  being  5.169  feet  below  the  bench  mark.  This  bench  mark 
was  established  by  the  St.  Louis  Kail  way  Company  and  St.  Louis  and  Superior 
Terminal  Bailway  Company,  and  is  503.»3  feet  above  their  datum  plane.  This 
datum  plane  has  not  been  referred  to  Lake  Superior  nor  to  any  known  elevation  as 
far  as  I  can  learn.  The  gauge  readings  may  be  of  use  in  comparing  subsequent  sur- 
veys with  this  one. 

Following  are  the  dates  on  which  soundings  were  made,  and  the  readings  of 
gauges  at  New  Duluth  and  at  Duluth : 

[+  ia  above  Eerop—  la  below  aero.] 


Location  of  liOQiidings. 

Date. 

New 
Duluth 
gauge. 

Duluth 
gauge. 

Bemarks. 

From  A,  near  Grassy  Point,  to  B,  near  Now  Da- 
lath.    Soundiugs  taken  through  the  ioe. 

1891. 
f  April     1 
2 
3 
4 
6 
7 
8 
9 
11 
15 
16 

Fta. 

■""'6.0 

"+6.'7' 
+0.4 
+0.2 
+0.4 

-0.6 
—0.5 
-0.5 
—0.4 
—0.5 
-0.4 
—0.3 
—0.4 
—0.6 
-0.4 
—0.3 

Northeast  gale  on  9th. 

Kean 

+0.2* 

-0.4 

1 

f  April  25 

28 

29 

30 

May      1 

From  B,  near  New  Dnlntb,  to  the  rapids  above 
Fond  dn  Lac.    Soundings  taken  f^om  a  boat     i 

+0. 8       —0. 3 
+0.8  1    —0.2 
+  0.8  !    —0.1 
+0.7  i    —0.3 
+0.5  ;    —0.3 
-fO.6  j    —0.2 

j.0.7  '     —0.2 

*  This  mean  is  taken  on  the  assumption  that  the  stage  for  April  1. 2. 3. 4. 6,  and  8,  on  which  readings 
wore  not  made,  was  somewhere  between  O.u  and  (-0.17,  which  I  consider  likely  from  what  I  observed 
of  the  riTor  and  weather.    See  also  a  memorandum  on  next  page. 

Additional  gauge  readings  may  be  found  in  the  field-notes  sounding  book. 

The  Duluth  gauge  is  in  Duluth  Harbor,  near  the  canal,  its  zero  at  the  plane  of 
1873,  which  is  a  low-water  stage  of  the  lake  and  harbor,  but  not  extreme  low  water. 
The  plane  of  1873  is  601.2  feet  above  sea  level,  and  the  mean  level  of  the  lake  is 
601.78  feet  above  sea  level. 

At  the  time  of  setting  the  new  Duluth  guage,  April  7,  1891, 1  made  this  memoran- 
dnm: 

"  Mr.  Cooper,  at  New  Duluth,  who  seems  to  be  a  builder  or  contractor  and  is  now 
putting  in  a  sawmill,  tells  me  that  the  river  has  not  risen  any  yet  this  spring,  excepting 
during  a  recent  heavy  northeaster  when  the  water  backed'  up  and  rose  1  foot,  and 
then  went  down  again ;  that  the  water  is  considered  to  be  now  at  about  the  lowest 
stage  that  it  ever  gets,  and  that  it  has  been  known  to  reach  a  point  7  feet  higher 
than  at  present.     *    •    • 

"There  has  been  no  rain  yet  to  speak  of;  the  snow  is  thawing  gradually  for  the 
most  part,  on  one  or  two  days  quite  rapidly,  and  considerable  now  rei9ains.  l*iot 
much  current  through  the  canal."    •    *    •  ^.^^^  by  VjOOQIC 
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It  is  probablo  that  the  staffe  of  water  on  the  river  from  April  1  to  6  (when  no 
readiness  ^^^o^e  taken)  was  nearly  the  same  as  on  the  7th. 

Mr.  Dever  states  that  he  was  surveying  in  the  vicinity  of  Spirit  Lake  at  fhyj  time 
of  the  great  flood  in  the  season  of  1888,  which  was  the  hi^^hest  water  known  for 
many  years  (certainly  the  highest  during  the  seven  years  that  I  have  been  in  Du- 
Inth),  and  he  observed  that  the  water  at  that  part  of  the  river  only  rose  2^  or  3  feet 
above  the  ordinary  level. 

The  river  is  not  much  snbject  to  floods.  I  have  noticed  only  two  during  the  last 
seven  years,  viz,  in  the  spring  of  1886  and  in  the  summer  of  1888  j  and  the  appear- 
ance of  the  banks  does  not  indicate  a  torrential  stream. 

It  seems  improbable  to  me  that  the  river  ever  rose  as  high  as  7  feet  at  New  Du- 
luth.  Mr.  Cooper's  information  to  that  effect  was  at  second  hand,  I  believe,  and 
probably  unreliable.         ' 

In  making  soundings  through  the  ice,  chained  courses  wore  run  along  the  channel, 
of  as  great  length  as  possible,  and  lines  of  soundings  run  across  the  channel  at  right 
angles  to  these  courses,  these  lines  being  200  feet  apart  over  the  shoaler  portions  of 
the  river,  where  the  depth  was  less  than  16  feet,  and  from  400  to  800  feet  apart  on 
the  deeper  stretches,  ooundings  were  taken  50  feet  apart  on  the  lines,  i^l  distances 
being  chained  oiF.  The  angle  which  one  course  made  with  another  was  measured 
with  a  pocket  sextant,  and  the  courses  were  connected  with  triangulation  stations 
(stations  4,  7, 10,  and  some  stations  near  New  Duluth). 

Soundings  in  open  water  (from  New  Duluth  to  the  rapids)  were  taken  from  a  boat, 
which  was  run  across  the  channel  between  two  sounding  stations,  at  as  uniform 
speed  and  in  as  straight  lines  as  possible ;  and  the  soundings  were  made  on  time,  fif- 
teen seconds  apart.  The  distance  from  shore  of  the  first  and  last  soundings  of  each 
line  was  estima  ted  by  eye.    The  sounding  s'tat ions  were  afterward  located  by  stadia. 

With  the  exception  of  one  hour  on  April  25  and  four  hours  on  April  28,  a  3-poand 
lead  was  used,  and  a  hard  braid  linen  line  (made  for  fishing- trolfing),  0.08  inch  in 
diameter,  whose  length  was  tested  by  a  steel  tape  on  several  dates  during  the  work, 
and  the  proper  correction  therefor  was  applied  to  the  observed  depths  in  plotting. 
This  sounding  line  is  very  rigid  and  durable.  It  changes  the  least  in  length  from 
use  of  any  that  I  have  ever  tried.  Following  are  the  tests  of  the  15-foot  tag  as  taken 
from  the  notes : 

Foot  short 

April  1 0.16 

4 0.15 

7 0.19 

11 0.12 

16 0.15 

28 0.13 

29 : 0.15 

Some  of  this  variation  of  0.07  foot  being  due  to  the  unavoidable  roughness  of  meas- 
uring to  a  large  tag. 

For  five  hours  (on  April  25  and  28)  a  5-pound  lead  was  used,  and  an  imported  cable- 
laid  linen  lino  seven  thirty -seconds  inch  in  diameter.  This  line  shortened  0.57  foot  in 
15  feet  during  this  time,  and  was  laid  aside  for  the  other  line  above  mentioned. 
Both  of  these  lines  had  been  in  use  before,  and  the  larger  one  had  shrunk  a  good 
deal  and  the  tags  had  been  reset  before  the  present  work.  The  small  line  had  not 
been  corrected,  I  believe,  since  it  was  made. 

The  soundings  were  made  by  Assistant  F.  L.  Dover, 

TRIANGULATION. 

The  location  of  soundings  and  topoi^raphy  is  based  on  a  tiiangulation,  which  is 
mainly  that  of  Parkinson's  survey ,  under  Major  Allen's  directions,  of  1884-'85.  These 
RtJitious  were  not  permanently  marked,  and  only  about  one -half  of  them  conld  be 
found  with  certainty.  These  are  marked  on  the  present  map  with  Piirkinson's  nnm- 
bors.  The  missing  ones  I  have  replaced  by  others,  set  approximately  in  same  posi- 
t  ion,  and  relocated  them  from  the  nearest  known  lines  of  Parkinson's  system.  These 
are  designated  on  the  map  by  Parkinson's  numbers,  but  with  the  letter  "a"  added. 
I  extended  Parkinson's  system  at  the  ujipor  end  by  the  addition  of  stations  21,  23, 
24,  and  25,  and  also  added  stations  at  several  portions  of  the  river,  which  were  not 
well  covered  by  Parkinson's  system.  Tliese  are  designated  by  Parkinson's  numbers 
with  the  letter  **  b  "  added;  thus  A  ^b  lies  between  Parkinson's  A  ^  and  A  6>  «tc. 

In  filling  out  this  system  and  in  testini^:  some  of  Mr.  Parkinson's  angles  I  measured 
ei'rhteen  triangles  complete  (three  angles  of  each),  and  one  or  two  angles  of  seven 
other  trianp^les,  sixty-tnree  angles  in  all. 

I  found  it  necessary  to  do  a  considerable  amount  of  cutting  ofj^mall  trees  and 
bushes  in  reopening  Parkinson's  Uuoa,  p.^.^.^^^  ^^  GoOQIc 
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Snch  of  Mr.  ParkiDSon's  angles  as  I  remeasnred  show  a  tolerable  ngreement.  Theso 
were  remeasnred  not  only  for  testing  them,  but  in  order  to  confirm  the  identity  of 
the  stations  found. 

Previous  to  computing  my  additions  to  Parkinson's  triangulation  I  found  it  neces* 
sary  to  compute  his  triangles  from  the  line  A  ^ — A  5  to  line  A  20— A  22  (this  being 
a]]  of  his  system  on  the  river),  taking  the  angles  out  from  his  Held  notes  on  account 
of  Mr.  Parkinson's  computation  being  lost.  I  also  computed  the  azimuths  and 
coordinates  of  his  stations  and  mine.  These  computations  are  in  Triangulation,  an 
office  folio  book. 

All  triangulation  stations  platted  on  the  map  of  this  survey  (excepting  A  ^  <^d 
A  9) J  «^^  alBo  A  3a,  which  falls  outside  of  sheet  1,  are  marked  by  iron  gas  pipe, 
twentj'-five  in  number.  Each  pipe  is  Ij  inches  in  external  diameter,  3  feet  long, 
forged  to  a  point  at  lower  end,  ana  driven  vertically  into  the  ground,  so  as  to  leave 
6-oui  2  to  4  inches  projecting  above  the  surface.  Further  description  of  the  stations 
is  given  in  the  field  notes  of  this  survey. 

The  work  of  measuring  the  angles,  marking  the  stations  with  iron  monuments, 
computing  the  triangles,  azimutlui,  and  coordinates,  and  plotting  the  stations  was 
by  myself 

TOPOGRAPHY. 

As  stat^  in  a  note  on  sheet  1,  the  results  of  this  survey  are  mapped  with  black 
ink,  while  certain  portions  of  the  map  which  it  was  impossible  to  co^rer  by  this  sur- 
vey for  lack  of  funds,  have  been  copied  in  sienna  color,  from  the  last  previous  survey, 
that  made  by  Parkinson  in  1884-'8d,  already  referred  to. 

The  method  of  mapping  has  been  as  follows :  The  results  of  the  present  survey 
were  first  mapped  on  mounted  drawing  paper,  which  map  is  to  be  retained  at  this 
office  in  its  incomplete  state,  and  additions  made  to  it  later  if  desired.  A  copy  of 
this  was  then  made  with  black  ink  on  tracing  linen,  sheets  1  and  2  (these  forming 
the  map  designed  for  transmittal  t«  Washington).  These  sheets  were  then  placed 
upon  Mr.  Parkinson's  map  of  1884-*85,  adjust^  into  position  by  means  of  the  trian- 
gulation stations  common  to  the  two  maps,  and  the  copy  made  in  sienna  color  of 
the  portions  desired  to  be  added.  In  joining  common  portions  of  shore  line  and 
channel  lines  of  the  two  surveys,  discrepancies  were  found,  as  might  be  expected ; 
sometimes  very  small,  usually  not  large,  but  occasionally  large,  especially  in  the  case 
of  the  shore  of  swamps,  which  rise  but  little  above  the  water.  Here  a  difference  in 
the  stage  of  the  river  for  the  two  surveys  would  give  different  positions  for  the  shore 
line.  Moreover,  the  survey  of  1884-'85  was  made.in  the  winter,  and  during  at  least 
the  latter  portion  of  that  survey  the  snow  was  deep,  as  I  know,  and  this  would 
likely  make  it  hard  to  tell  the  position  of  some  portions  of  the  swamp  line,  and  thus 
be  a  cause  of  error.  Wherever  a  di8cre]>ancy  was  found  in  copying  from  Parkin- 
son's map  the  line  of  his  map  was  bent  aside  for  several  hundred  feet,  usually  back 
from  the  point  of  meeting,  so  as  to  join  on  the  line  of  the  present  survey,  the  latter 
not  being  changed  in  any  case.  The  present  survey  as  a  rule  located  the  shore  line  - 
immediately  adjoining  the  *majn  channel,  and  of  all  channels  in  which  soundings 
were  made.  The  portion  below  New  Duluth  was  located  mainly  by  cross-sectioning 
on  the  ice  at  time  of  making  the  soundings.  Other  topography  by  stadia,  angles, 
and  chaining  or  taping.    Some  points  were  located  by  computed  triangles. 

This  survey  located  instrumentally  section  comers  and  subdivision  corners, 
seventeen  in  number.  These  have  a  small  circle  drawn  around  them  on  the  map. 
The  most  of  these  were  found  marked  by  stone  monuments,  a  few  of  them  by  wooden 
posts,  and  one  by  an  iron  monument.  The  permanent  monuments  established  and 
located  at  stations  and  at  section  comers  will  be  valuable  hereafter  in  laying  out 
United  States  improvements  of  tte  channels  or  in  establishing  harbor  lines;  in 
locating  public  and  private  improvements  that  may  be  made  and  adding  same  to^ 
this  map,  or  in  making  detached  surs^eys  of  localities  on  the  river;  and  in  enabling 
future  surveys  at  any  time  to  be  compared  with  this  and  with  Parkinson's. 

The  towns  of  West  Duluth,  New  Dnluth,  Ironton,  and  St.  Louis  have  sprung  up 
entirely  since  Parkinson's  survey.  These,  and  that  of  Fond  du  Lac,  have  been  mapped 
by  locating  instrumentally  one  or  more  street  or  block  corners  and  the  direction  of 
a'street,  and  the  filling  out  the  remaining  streets  (as  far  as  deemed  best)  from  re- 
corded plats  or  other  maps  and  plats  considered  authentic.  Much  of  the  outer  por- 
tions of  West  Dulutli  and  of  the  plat  of  St.  Louis,  and  to  a  less  extent  of  the  plats 
of  Ironton  and  Fond  du  Lac  have  been  omitted  for  want  of  room  or  other  good 
rc-asons.  For  filling  out  the  streets  of  West  Duluth  Roe's  Atlas  was  made  use  of, 
and  for  mapping  the  car  works,  blast  furnace,  and  woolen  mills.  With  this  ex- 
ception, all  the  buildings  and  docks  shown  on  the  map  were  located  instrumentally. 

The  work  of  locating  shore  line  and  other  topography  was  by  Assistant  Dover. 
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I  have  embodied  in  this  map  representing  the  present  survey  a  few  locations  in 
vicinity  of  Grassy  Point  made  by  me  during  the  last  four  years  and  based  on  the 
stations  of  the  present  survey,  viz,  the  St.  Paul  and  Duluth  Railroad  Bridge  and 
a]ipr6aches,  the  channel  in  the  vicinity  of  this  bridge  as  improved  by  dredging,  the 
West  Superior  Iron  Works  Dock,  and  channel  leading  to  this  dock,  and  two  section 
corners. 

The  mapping  has  been  done  by  Assistant  Dever  and  myself  coigointly.    It  is  in 
two  sheets  on  tracing  linen,  to  the  scale  of  500  feet  to  1  inch. 
Very  respectfully,  your  obedient  servant, 

J.  H.  Darxjno, 
Assistant  Engineer, 
Capt.  W.  L.  FiSK, 

Cof^s  ofEngineer$» 
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APPENDIX  1 1. 


IMPROVEMENT  OP  PORTAGE  LAKE  AND  LAKE  SUPERIOR  CANALS, 
ACROaS  KEWEENAW  POINT,  MICHIGAN,  OF  HARBORS  ON  WESTERN 
SHORE  OF  LAKE  MICHIGAN  NORTH  OF  CHICAGO,  ILLINOIS,  AND  OF 
FOX  AND  MENOMINEE  RIVERS,  WISCONSIN. 


REPORT  OF  MAJOR  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS,  OFFI- 
CER IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Portage  Lake  and  Lake  Superior  ca- 
nals, across  Keweenaw  Point,  Michi- 
gan. 

Mani»tic^ue  Harbor,  Michigan. 

Cedar  River  Harbor,  Miclii^an. 

Menominee  Harbor,  Michigan  and 
Wisconsin. 

Menominee  River,  Michigan  and  Wis- 
consin. 

Oconto  Harbor,  Wisconsin. 

Pensaakee  Harbor,  Wisconsin. 

8.  Green  Bay  Harbor,  Wisconsin. 

9.  Harbor  of  refage  at  entrance  of  Stur- 

geon Bay  Canal,  Wisconsin. 
10.  Ahnapee  Harbor,  Wisconsin. 


2. 
3. 
4. 


6. 
7. 


11.  Kewaunee  Harbor,  Wisconsin. 

12.  Two  Rivers  Harbor,  Wisconsin. 

13.  Manitowoc  Harbor,  Wisconsin. 

14.  Sheboygan  Harbor,  Wisconsin. 

15.  Port  Washington  Harbor,  W^isconsin. 

16.  Harbor  of  refuge  at  Milwaukee  Bay, 

Wisconsin. 

17.  Milwaukee  Harbor^  Wisconsin. 

18.  Racine  Harbor,  Wisconsin. 

19.  Kenosha  Harbor,  Wisconsin. 

20.  Waakegan  Harbor,  Illinois. 

21.  Fox  River,  Wisconsin. 

22.  Operating  and  care  of  locks  and  dams 

on  Fox  River,  Wisconsin. 


United  States,  Engineer  Office, 

Milwaukee^  Wis.j  July  8, 1892. 
General:  I  have  the  honor  to  transmit  herewith  annnal  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  tlie  fiscal 
year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

Jaivees  F.  Gregory, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 


Chief  of  En^ineers^  U.  8.  A, 
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III. 

PORTAGE   LAKE   AND   LAKE   SUPERIOR   CANALS,  ACROSS    KEWEENAW 

POINT,  MICHIGAN. 

The  United  States  assumed  control  and  charge  of  these  canals  on 
August  3, 1891.  The  name  as  above  given  is  now  understood  to  apply- 
to  the  entire  waterway  from  the  western  shore  of  Keweenaw  Point  to 
Keweenaw  Bay,  on  the  eastern  side  of  the  same  point  (Lake  Superior), 
boing  the  canals  proper  at  either  end  of  the  waterway,  the  cut  chan- 
nels iu  the  bed  of  the  Portage  River,  and  the  Portage  Lake  and  Eiver. 

As  this  is  the  initial  rei)ort  concerning  this  water  route,  prepared  for 
publication  in  the  Annual  Report  of  the  Chief  of  Engineers,  U.  8. 
Army,  it  seems  proper  to  review  briefly  the  history  of  the  improve- 
ments and  their  origin  as  river  and  harbor  improvements  of  the  United 
States. 

An  outline  map  of  the  waterway  and  its  connections,  compiled  from 
the  charts  of  the  survey  of  the  north  and  northiwestem  lakes  and  from 
the  latest  surveys  connected  with  the  improvement,  accompanies  this 
report. 

The  act  of  Congress  approved  June  20, 1890,  provided  for  the  estab- 
lishment of  new  harbor  Imes  in  Portage  Lake.     . 

The  river  and  harbor  act  of  September  19,  1890,  provided  for  the 
purchase  by  the  United  States  ^'  of  the  two  canals  known  a«  the  Port- 
age Lake  and  River  Improvement  Company  Canal  from  Keweenaw 
Bay  to  Portage  Lake,  and  the  Lake  Superior  Ship  Canal,  Railway  and 
Iron  Company  Canal  from  Portage  Lake  to  Lake  Superior,  being  the 
water  communication  across  Keweenaw  Point,  Lake  Superior,  from 
Keweenaw  Bay  to  Lake  Superior,  in  the  State  of  Michigan,  by  way  of 
Portage  River  and  Lake,  and  the  artificial  cut  made  by  said  companies 
to  render  them  available  to  commerce  and  navigation,  together  with 
the  works  of  improvement  on  Portage  Lake,  the  harbor  works  upon 
Lake  Superior  and  Keeweenaw  Bay,  with  all  the  lands  and  franchises 
connected  therewith,  free  from  all  incumbrances,  three  hundred  and 
fifty  thousand  dollars." 

The  Board  of  Engineers  constituted  by  Special  Orders  Ko.  112,  par- 
agraph 3,  Headquarters,  Corps  of  Engineers,  Washington,  D.  C, 
August  13, 188G,  to  consider  and  report  upon  certain  questions  under 
act  of  Congress  approved  August  5, 1880,  concerning  this  waterway, 
made  a  very  full  and  historical  report,  dated,  Army  Building,  New  York, 
December  22,  1880,  and  from  it  the  following  matter  is  extracted: 

The  report  is'  printed  in  H.  of  R.  Ex.  Doc,  ITo.  105,  Forty-ninth  Con- 
gress, second  session. 

The  southern  shore  of  hake  Superior  from  Sault  Ste.  Marie  on  the  east  to  Dnluth 
on  the  west,  a  direct  distance  of  about  875  miles,  conforms  in  ffen<>ral  to  the  46^  30' 
paraHel  of  north  latitude,  but  midway  between  the  two  cities  tne  i-ocky  promontory 
of  Keweenaw  Point  projects  northeastwardly  into  the  lake,  and  compels  vessels 
engaged  in  the  coasting:  trade  to  make  a  wide  detour.  The  shores  of  this  promon- 
tory are  bold,  with  outlying  reefs,  dangerous  to  navigation,  and  with  no  good  harbora 
to  afforil  refuge  in  storms.  All  important  copper  mines  of  the  Lake  Snperior  regiou 
heretofore  opened  lie  uortli  of  the  4G^  30'  parallel  of  north  latitude,  near  or  upon 
this  projerting  ])oint. 

About  40  miles  southwest  from  its  Extremity  the  prompntory  is  cut  nearly  in  a 
north  and  south  direction  by  the  waterway  which  forms  the  subject  of  this  report. 
Its  total  length  is  24  miles.     Of  this  distance  nature  has  made  about  16  mUes  navi- 

table  for  all  classes  of  vessels  through  Portage  Lake,  which  oocnpies  a  narrow  and 
eep  chasm  formed  by  some  ancient  oonvnlsion.  /^-^  t 
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Heading  about  2  miles  from  Lake  Superior,  on  the  northwest  side  of  Keweenaw 
Point,  it  extends  southward,  receiving  irom  the  east  the  overflow  of  Torch  Lake. 
The  natural  depth  of  both  lakes  is  ample  for  all  purposes  of  commerce,  present  and 
prospective.  They  drain,  by  Portage  Kiver  into  Keweenaw  Bay,  the  groat  reentrant 
formed  by  the  promontory  and  the  southern  shore  of  Lake  Superior.  The  original 
draft  which  could  be  carried  through  Portage  River  into  the  lake  was  from  3  to  5  feet. 
To  secure  this  depth  on  many  interior  rivers  large  expenditures  are  annually  made  by 
the  Government. 

Hanoock  and  Houghton  are  the  chief  shipping  ports  of  the  copper  industry.  They 
lie  opposite  each  other  on  Portage  Lake,  about  10  miles  from  Lake  Superior.  When 
the  development  of  the  mines  had  reaohed  such  a  point  as  to  render  the  demand  for  in- 
creased facilities  of  communication  imperative,  the  country  was  upon  the  eve  of  civil 
war.  The  work  was  inaugurated  and  has  been  completed  without  UHHistance  from 
the  General  Government. 

The  project  of  cutting  a  ship  canal  through  the  ridge  of  sand  and  hardpan  separat- 
ing the  north  end  of  Portage  Lake  from  Lake  Superior  was  also  formed  during  the 
war,  and  a  company  was  incorporated  for  the  purpose.  The  present  canal  liaa  re- 
sulted, after  various  changes  in  organization,  which  wUlbe  considered  more  in  detail 
below.  The  General  Government  lias  aided  this  part  of  the  work  by  appropriating 
400,000  acres  of  public  lands.  No  other  assistance  was  received  from  the  General 
Government  or  from  the  State  of  Michigan. 

These  two  improvements,  although  owned  by  separate  corporations,  are  now 
practicallv  controlled  by  the  same  individuals. 

Xatioual  imporlanoe  of  Portage  Lake  RouU. — Before  going  into  details  respecting 
the  history,  present  condition,  and  present  value  of  this  waterway,  its  natiomd 
importance  will  be  considered  from  two  points  of  view :  That  of  interstate  com- 
merce and  that  of  copper  production. 

Inier»tat€  oammerce. — The  records  of  the  Sanlt  Ste.  Marie  Canal  afford  precise  data 
from  which  to  judge  of  the  extent  and  nature  of  the  commerce  of  Lake  Superior. 
The  following  figures  exhibit  the  freight  which  has  passed  through  the  canal  dur- 
ing the  past  five  years : 


Years. 

Rejrintered 
tonnage. 

Actnal 
freight. 

Ig^ 

2, 092,  521 
2, 468. 083 
2  <M2. 259 

1,567,741 
2. 020, 521 

1JS8J 

1883 

2, 267, 105 
2, 874, 557 
3.  250,  G28 

1.VX4 

2,  907,  h37 
?.,  035, 937 

1Sj<5 

Col.  O.  M.  Poe,  Corps  of  Engineers,  in  his  reports  for  intervening  years, 
gives  the  following  statistics  of  registered  tonnage  and  actnal  freij^ht 
passing  through  the  St.  Marys  Fal&  Canal  from  1886  to  1890,  inclusive: 


YeaTB. 

Kogistered 
tonnage. 

Actual 
freight. 

1888 : 

8, 529, 184 
4, 388, 691 
4,741,976 
7, 899,  004 
8,454,435 

3, 701"  014 

1887 

4, 882, 802 
5,  581,  169 
8  288  5^ 

1888 

1883 

1890 

9,  041,  213 

There  are  few  ports  on  the  northern  shore  of  Lake  Superior  at  which  our  vessels 
find  it  profitable  to  trade.  They  natiiraUy  hug  the  southern  shore,  on  which  are  sit- 
uated the  centers  of  the  iron,  copper,  and  lumber  industries ;  where  are  import o<l 
immense  supplies  of  coal,  lime,  building  materials,  machinery,  provisions,  and  sup- 
plies of  every  kind,  and  where  are  exported  iron,  copper,  and  lumber.  At  Dnluth 
and  Superior  City  the  exports  of  grain  and  imports  of  every  kind  needed  to  develop 
the  new  region  opened  by  the  Northern  Pacific  and  other  railroads  swell  the  tralht; 
to  the  enormous  and  increasing  figures  given  above.  Keweenaw  Point,  as  already 
stated,  juts  far  out  into  the  lake  and  obstructs  this  natural  route  of  trade. 

Again,  the  prevailing  storms  of  the  Lake  Superior  region  arc  from  the  northwest 
and  northeast.  The  natural  route  of  commerce  near  the  southern  side  lies,  there- 
fore, throughout  its  whole  extent  along  a  lee  shore.    During  the  summer  months 
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navigation  is  usually  safe,  but  in  the  spring,  when  the  winter  accumulations  of  iron, 
copper,  and  lumber  demand  prompt  shipment,  and  in  the  autumn,  when  the  wheat 
crop  is  pouring  from  the  great  Northwest,  the  lake  is  stormy  and  dangerous.  Har- 
bors of  refuge  are  urgently  needed,  not  only  to  save  life  and  property,  but  also  to 
prevent  delays  and  anbr^  that  certainty  of  rapid  transit  upon  which  the  low  price  of 
freights  depends.  A  vessel  liable  to  be  compelled  by  an  approaching  storm  to  linger 
among  the  Apostle  Islands,  it  may  l>e  for  days,  before  daring  to  encounter  the  perils 
of  rounding  Keweenaw  Point,  *the  Cape  Horn  of  Lake  Superior,'  must  oharffe  accord- 
ingly. The  distance  to  be  traveled  before  reaching  the  next  harbor  of  renige,  Mar- 
quette, is  fully  225  miles,  and  the  whole  commerce  of  Lake  Superior  is  subjected  to 
delays  and  corresponding  increase  of  rates  of  iSreight  by  lack  of  intermediate 
shelter.    *    *    * 

Portage  Lake,  about  midway  between  Marauette  and  Aflhland,  would  be  a  perfect 
harbor  of  refuge  if  a  western  entrance  from  Lake  Superior  were  provided,  safe  to  enter 
during  storms ;  at  present  no  such  entrance  exists. 

It  appears  from  the  foregoing  facts  that  partly  to  remove  the  obstruction  offered 
by  Keweenaw  Point  and  partly  to  secure  a  needed  harbor  of  refuge,  the  constrnction 
of  a  ship-canal  to  perfect  the  Portage  Lake  route  would  now  be  urged  by  the  navi- 
gation interests  of  the  lakes  even  if  private  enterprise  aided  by  the  urovernment  had 
not  already  begun  the  improvement.     •    •    * 

HISTORY  OF  THE  PORTAGE  LAKB  CANALS. 

(jf )  Portage  River  improvement, — By  the  'year  1859  the  copper  interests  centering  in 
Portage  Lake  had  acquired  an  importance  that  rendered  Improved  facilities  for 
transportation  a  necessity.  At  the  mouth  of  Portage  River  tliere  was  a  depth  of  - 
from  d  to  5  feet  over  the  bar.  Vessels  arriving  there  were  anchored  in  the  offing, 
freight  was  transferred  by  lighters  to  docks  inside  the  bar,  and  there  again  trans- 
ferred to  scows,  upon  which  it  was  towed  to  the  mines,  a  distance  of  about  14  miles  at  a 
cost  of  $4  per  ton.  The  expense,  delav,  and  annoyance  attendant  upon  this  method 
of  procedure  led  those  who  suffered  therefrom  to  attempt  a  remedy  by  dredgine  the 
river  and  bar  and  constructing  a  breakwater.  The  sum  of  $30,000  was  raised  by 
subscription,  the  contributors  being  the  Quincy,  Pewabic,  Franklin,  Mesnard,  Pontiac, 
St.  Mary's,  Albany  and  Boston,  and  Isle  Royale  mining  companies,  and  two  merchants 
und  land  owners,  Messrs.  Sheldon  and  Douglas.  Mr.  John  H.  Forster  was  employed 
as  engineer  and  a  contract  was  made  with  Mr.  W.  W."^  Williams  for  securing  a  channel 
10  feet  deep  and  80  feet  wide  at  bottom.  Instead  of  using  the  original  river  month 
the  engineer  selected  a  point  farther  to  the  east,  where  he  laid  out  a  breakwater  and 
a  canal  leading  to  it  through  a  tamarack  swamp,  tlie  length  of  cut  being  1,200  feet. 
The  object  of  the  breakwater  was  to  prevent  the  sand  moved  by  northeast  storms 
from  filling  up  the  mouth  of  the  canal.  Only  one  pier  was  considered  nece^sarj*.  It 
was  built  during  the  winter  of  1859'-60,  the  cribs  being  constructed  upon  the  ice  and 
then  sunk  and  tne  stone  hauled  from  the  quarry  upon  sleds,  the  thermometer  often 
rnnning  from  20^  to  30^  below  zero.  In  the  month  of  June,  1860,  the  first  lake 
steamer  was  piloted  through  the  canal  and  river  up  to  the  docks  in  Hancock,  though 
the  contract  for  the  improvement  was  not  completed  until  the  autumn  of  that  year. 
This  work  was  done  without  the  authority. of  law. 

In  the  following  year  an  act  was  passed  by  the  Michigan  legislature  to  provide  for 
the  formation  of  companies  to  construct  canals  or  harbors  and  improve  the  same,  which 
act  was  approved  and  became  law  March  13, 1861.  Under  this  law  the  Portage  Lake 
and  River  Improvement  Company  was  incorporated,  being  composed  of  the  persons 
who  had  begun  the  improvement.  They  were  authorized  to  charge  tolls  upon  aU  ves- 
sels drawing  more  than  5  feet,  the  rates  being  fixed  by  Houghton  County. 

The  improvement  thus  far  made,  great  as  it  was,  was  very  far  from  being  complete. 
Considerable  sums,  the  exact  amounts  of  which  are  known  only  to  the  company,  were 
expended  annually  in  maintaining  and  deepening  the  channel,  straightening  the  river, 
and  placing  buoys  and  beacons.  As  the  trade  of  the  locality  increased  greater  facil- 
ities were  called  for  in  the  use  of  the  waterway.  As  early  as  1865  a  depth  of  13  feet 
was  called  for.  In  1874  extensive  additional  dredging  was  begun,  the  object  being 
to  obtain  a  channel  depth  of  13  feet.  In  1875  the  old  pier  was  widened  and  a  new 
Hupcrstructure  constructed,  the  old  foundation  remaining  intact  then  as  it  does  now. 
Dredging  has  been  continued  annually.     The  income  from  tolls  also  increased  annu- 

.  ally,  enabling  the  corporation  to  provide  for  these  additional  expenses  and  at  the  same 
time  to«liave  a  handsome  profit  remaining. 

In  1879  the  Michigan  legislature  passed  an  act,  approved  May  22,  under  which  any 
county  in  which  the  greater  part  of  a  canal  or  improved  river  may  pass  is  authori7.ed 
to  purchase  such  canal  or  improvement,  paying  to  the  improvement  company  the 

•  amount  of  ite  capital  stock  and  the  amount  of  all  subsequent  expenditure  in  repairs 
and  alterations,  with  interest  at  10  per  cent,  but  <leducting  from  the  amount  of  inter* 
est  the  net  proceeds  of  the  improvement. 
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Of  late  years  pressare  has  been  brought  to  bear  upon  the  company  to  reduce  the 
toUs:  In  1885  tne  mtee  of  toll  were  reduced  by  nearly  50  per  cent  below  what  they 
had  been  np  to  that  time  since  1863.  The  demand  now  is  that  the  tolls  shall  be  re- 
moved altogether,  and  that  the  waterway  shall  be  further  enlarged.  None  of  the 
original  stockholders  now  hold  any  interest  in  fhe  corporation,  and  we  are  informed 
that  the  property  is  now  owned  entirely  by  persons  nonresidents  in  the  district. 

(j?)  Late  SuptTtoT  Ship  Canal,  Railway  j  andiron  Company. — The  opening  of  Portage 
Lake  by  means  of  the  improvement  of  Portage  River^  to  vessels  navigating  Lake 
Superior,  enabled  them  to  go  within  a  trifle  over  2  miles  of  Lake  Superior  on  the 
west  side  of  Keweenaw  Point.  The  advantage  which  would  accrue  from  making  the 
water  way  continuous  from  the  east  side  to  the  west  side  of  Keweenaw  Point  was 
obvious,  but  it  involved  the  construction  of  an  artificial  canal  2  miles  long, 
with  a  breakwater  at  its  entrance  from  Lake  Superior.  The  expense  of  such  a  work 
was  beyond  the  means  of  the  persons  immediately  Interested  in  the  local  trade  of 
Portage  Lake,  and  the  benefits  to  result  from  it  would  be  national  rather  than  local, 
while  the  returns  to  be  expected  from  the  tolls  would  probably  not  pay  interest^ upon 
the  investment  for  many  years. 

A  corporation  entitled  the  Portage  Lake  and  Lake  Superior  Ship  Canal  Company 
was  organized  under  the  State  laws  of  1864,  its  articles  of  agreement  being  filed 
with  the  secretary  of  state  of  Michigan  July  15,  1864.  By  a  joint  resolution  of  the 
Michigan  legislature  dated  January  21,  1865,  Congress  was  asked  to  aid  the  enter- 
prise by  a  grant  of  land.  The  Minnesota  legislature  passed  a  resolution  to  the  saiue 
effect  February  24, 1865.  Congress  responded  by  granting  to  the  State  of  Michigan, 
by  the  act  approved  March  3^  1865,  2(X),000  acres  of  lano.  By  act  approved  March 
loy  1865,  these  lands  were  conferred  by  the  State  upon  the  above-mentioned  corpora- 
tion, with  certain  conditions.  A  plan  of  construction  was  then  adopted,  which  was 
more  expensive  than  had  at  first  been  contemplated.  Additional  aid  was  sought 
from  Congress  by  the  governor  and  Representatives  of  Michigan.  The  legislatures 
of  Wisconsin  and  New  York  passed  resolutions  February  27,  1866,  asking  Congress 
to  aid  the  enterprise.  A  number  of  cities  also  sent  in  petitions  to  the  same  effect. 
Congress  again  responded  by  granting  200,000  additional  acres  of  land  by  act  ap- 
proved July  3,  1866. 

The  canal  was  to  be  18  feet  deep  and  100  feet  wide  and  to  be  provided  with  a  break- 
water at  ite  Lake  Superior  end.  For  several  years  operations  were  limited  to  survey- 
ing the  ground,  procuring  machinery,  and  the  exploration  of  lands  to  be  selected 
under  the  grant.  The  origin|.l  surveys  and  plans  were  made  by  Mr.  I.  N.  Greene, 
engineer  for  the  State.  It  was  not  until  1868  that  the  work  of  excavation  was  actu- 
ally begun,  and  at  the  end  of  that  year  only  a  few  thousand  yards  had  been  exca- 
vated. In  the  spring  of  1869  the  work  was  resumed  with  great  activity,  and  was 
vigorously  nushed  during  that  and  the  following  year.  Mr.  John  H.  Forster  super- 
seded Mr.  Greene  as  engineer  for  the  State  June  1, 1869.  In  1871  the  work  was  embar- 
rassed  for  want  of  funds,  and  made  unsatisfactory  progress.  The  title  of  the  com- 
pany was  altered  to  Lake  Superior  Ship  Canal  Railroad  and  Iron  Company.  In  this 
year  the  company  failed,  and  a  receiver  was  appointed  by  the  United  States  circuit 
court  in  Micnigan  with  authority  to  borrow  mouey  for  the  purpose  of  completing 
the  canal.    The  work  advanced  slowly  during  the  two  following  years. 

The  act  of  Congress  making  the  first  grant  of  land  recxuired  that  the  works  should 
be  completed  by  March  3, 18^.  The  act  making  the  second  grant  extended  this  time 
three  years,  or  to  March  3,  1870.  The  time  was  subsequently  extended  to  March  3, 
1872,  and  s^ln  to  March  3,  1873,  and  finally  to  December  1,  1873.  On  the  18th  of 
October,  1873,  the  State  eufi^ineer,  Mr.  Forster,  certified  that  the  works  were  com- 
pleted according  to  law,  and  on  the  29th  of  November,  1873,  the  governor  of  Michigan 
certified  that  the  works  were  built  according  to  law,  but  that  the  title  to  the  lands 
upon  which  they  were  situated  being  vested  in  the  officers  of  the  company  as  indi- 
yidnala,  and  not  in  the  company  itself,  he  did  not  consider  the  works  completed  in 
ftccordance  with  the  act  of  Congress.  It  was  not  until  June  25,  1875,  that  the  Gov- 
ernor gave  his  final  certificate  that  the  works  were  completed,  the  delay  being 
canaedby  the  transfer  of  legal  title  required  by  him.  Technically,  therefore,  the 
works  were  completed  in  1875,  but  as  a  matter  of  fact  they  were  completed  in  1873. 

In  May  1877,  atter  protracted  litigation,  the  property  was  sold  under  decree  of 
fbreclosore.  It  was  purchased  by  Messrs.  Mann  and  Wilson,  for  the  bondholders 
and  creditors  of  the  old  company,  who  organized  the  present  company,  under  the 
title  of  Lake  Superior  Ship  Canal^  Railroad,  and  Iron  Company.  The  consideration 
mentioned  in  the  deed  to  Mann  and  Wilson  was  $870,000.  In  the  deed  from  them  to 
the  new  company  the  consideration  was  $100,  subject  toprior  incumbrances  amount- 
ing to  $1,636,385  and  accrued  interest  at  10  per  cent.  The  present  company  had  no 
connection  with  the  old  company. 

This  canal,  independently  of  the  lands  attaching  thereto,  has  not  proved  a  finan- 
cial saccess.  The  income  nrom  the  tolls  has  been  almost  wholly  expended  In  keep* 
ingittorepam  Digitized  by  GoOQle 
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PRESENT  CONDITION  OF  THE  IMPROVEMENTS  (1886). 

The  lake  survey  charts  of.  this  vicinity  were  prepared  before  the  improvement  had 
been  completed  and  no  accurate  survey  of  the  canal  and  Portage  River  improvements 
Lad  ever  been  made.  Moreover  the  stamp-mill  deposits  have  largely  encroaches! 
upon  Portage  Lake,  and  demand  in  the  interests  of  navigation,  inmiediate  attention. 
For  these  reasons  the  Board  has  caused  to  be  made  a  careful  examination  and  sur- 
vey (with  borings  where  necessary)  of  all  parts  of  the  route  where  work  is  likely  to 
be  required  by  any  project  for  further  improvement.  This  work  was  promptly  and 
well  done  by  Mr.  G.  A.  Marr,  formerly  assistant  engineer  o*  the  survey  of  the  lakes, 
aided  by  an  efficient  party,  and  the  results  appear  upon  four  maps,  three  of  them 
drawn  upon  a  scale  of  1"=400',  and  one  upon  a  scale  of  l''  =  100  .  Thoy  are  for- 
warded with  this  report.    Mr.  Marr's  detailed  report  is  appended,  marked  N. 

The  following  description  of  the  route  is  based  upon  the  iu)t<'S  of  this  survey  and 
upon  a  personal  inspection  made  by  the  Board  in  October.  1886. 

In  (Considering  the  navigable  depth  of  the  canal  as  indicated  by  the  soundings, 
.  oscillations  of  the  lake  surface  can  not  be  neglected.  A  continuous  gauge  record  has 
been  kept  above  the  locks  at  Sault  Ste.  Marie  since  November,  1870,  which  shows 
that  besides  the  temporary  and  irregular  changes  of  level  due  to  winds  there  is  an 
annual  and  an  abnormal  oscillation.  In  consequence  of  tlie  former  the  water-surface 
is  usually  about  a  foot  higher  in  the  months  of  July,  August,  and  September  than  in. 
the  months  of  February,  March,  and  April,  the  change  occurriug  principally  in  the 
intermediate  months.  The  gradual  abnormal  oscillations  often  cover  .several  consecu- 
tive years,  as  appears  ftom  the  records  for  sixti-eu  years  at  Sault  Ste.  Marie,  furni.shed 
by  Gen.  Poe,  appended,  marked  E.  The  extreme  oscillation  during  the  fifteen  years 
has  been  3  feet,  occurring  between  September,  1876,  and  March,  1880. 

During  the  progress  of  the  surveys  ordered  by  the  Board  a  daily  gauge  record  was 
kept  in  Port'ige  Lake.  To  connect  this  with  the  levels  of  the  lake  survey  a  compari- 
son was  made,  during  calm  weather,  on  November  9,  1886,  with  the  nearest  bench- 
mark (at  Marquette).  The  water  there  stood  601.32  feet  above  sea  level.  The  cor- 
responding elevation  at  Sault  Ste.  Marie  was  601.62.  Upon  this  basis  the  average 
stage  of  water  at  Portage  Lake  during  the  survey  was  assumed  at  601.4  feet  above 
sea  level.  The  corresponding  mean  level  at  Sault  Ste.  Marie  (601.62)  was  0.36  foot 
below  the  grand  mean  for  October  and  November  during  sixteen  years.  The  maxi- 
mum oscillation  at  Portage  Lake  during  the  survey  was  0.3  foot  above  alid  0.3  foot 
below  the  average  stand :  but  these  readings  were  only  temporary. 

Portage  Lake, — Of  the  24  miles  covered  by  this  rout^  about  16  miles  traverse  Port- 
age Lake.  This  is  a  long  and  narrow  sheet  of  water,  with  a  depth  usually  varying 
from  30  to  40  feet,  and  presenting  no  natural  obstacle  to  any  class  of  vessels  ever 
likely  to  navigate  Lake  Superior.  The  width  is  rarely  less  than  1,000  feet.  The 
banks  are  usually  high,  affording  perfect  protection  against  gales.  In  a  word,  after 
an  entrance  has  been  effected  no  better  harbor  of  refuge  could  be  desired. 

Two  artificial  obstructions  to  navigation  exist.  A  low  railroad  and  viaduct  bridge 
between  Houghton  and  Hancock,  with  a  center  pivot  draw  affording  oidy  68  feet 
clear  space,  and  eight  projecting  masses  of  deposit  from  the  stamp-mills,  five  from 
the  Atlantic,  Huron,  Franklin,  Quincy,  and  Pewabic,  now  in  active  operation.  In- 
formation upon  this  subject  has  already  been  called  for  by  Congress,  and  reported 
upon  by  Maj.  H.  M.  Robert,  Corps  of  Engineers,  House  Ex.  Doc.  85,  Forty-seventh 
Congress,  second  session. 

The  Board  was  informed  that  the  second  section  of  the  river  and  harbor  act  of  Au- 
gust 5, 1886,  was  urged  upon  Congress  with  special  reference  to  abating  these  stamp- 
mill  deposits  which,  unless  checked,  must  soon  destroy  the  value  of  the  lake  aa  a 
route  for  through  commerce.  Our  survey  was  therefore  extended  (map  No.  2)  to 
cover  the  entire  region  affected  by  them,  and  proposed  harbor  lines  have  been  indi- 
cated thereon  for  the  action  of  the  Honorable  Secretary  of  War.  The  necessity  of  at 
once  putting  a  stop  to  these  deposits  can  not  in  our  judgment  be  too  strongly  stated 
if  this  route  is  to  be  made  a  national  highway  for  the  commerce  of  the  lakes. 

Portage  River, — Portage  Lake  is  connected  with  Keweenaw  Bay  by  a  rivcur  now 
artifically  shortened  to  about  5  miles  in  length  (see  map  No.  3).  Originally  it  was 
tortuous  and  obstructed  by  two  bars,  one  at  its  exit  from  the  lake  and  the  ol^er  at 
its  entrance  into  the  bay.  Only  from  3  to  5  feet  could  be  carried  over  these  bars, 
although  for  long  distances  the  natural  channel  was  much  deeper.  At  present  by 
dredging  and  cutting  off  points,  a  navigable  and  tolerably  straight  channel  averag- 
ing over  100  feet  in  width,  with  a  minimum  depth  of  14  feet  has  been  secured.  The 
banks  are  low,  and  no  revetment  has  been  placed  to  preserve  the  cuts. 

For  the  harbor  entrance  at  Keweenaw  Bay  a  single  pier  has  been  built,  projecting 
675  feet  from  the  shore  lino  to  14  loot  of  water.  It  was  originally  made  of  a  single 
row  of  timber  cribs  12  feet  wide,  loaded  with  stone;  but  a  second  line  was  subse- 
quently added,  so  that  now  the  width  in  from  25  to  '^0  feet.  While  not  an  elegant 
construction  it  serves  the  immediate  uetMla  of  commerce  in  the  comparatively  shelterec* 
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position  it  occnpiee,  and  the  Board  heard  no  complaints  as  to  dangers  encountered  at 
this  entrance  in  storms. 

As  already  stated,  all  the  improvements  in  this  part  of  the  route  liave  beeu  made 
without  cost  to  the  Govemmeut,  by  private  enterprise.  No  outlay  has  been  made 
to  secure  a  title  to  the  bed  of  the  river,  but  the  sites  of  the  cuts  have  been  pvirehused 
by  the  company,  and  it  is  proposed  to  transfer  a  clear  title  to  them,  as  set  forth  in 
the  statement  appended,  and  marked  F. 

The  Ship  Canal. — ^This  canal  is  2.1  miles  long.  Our  boundings  indicate  a  depth  of 
14  feet  throughout  its  whole  extent.  The  least  width  at  water  surface  is  10()  feet, 
widening  to  over  200  feet  in  the  Lilly  Pond,  and  thence  maintaining  1(X)  feet  nenrly 
to  Portage  Lake.  The  southern  half  (near  Portage  Lake)  traverses  a  swampy  region, 
where  no  cs]>ecially  difficult  work  is  required  for  enlargement.  The  northern  half 
involves  more  outlay  in  its  extension  through  an  old  tamurack  swamp  and  a  range 
of  sand  ridges  30  feet  high  with  a  hardpan  bottom  outcropping  near  Lake  Superior. 
Enlargements  liere  would  be  more  expensive. 

Throughout  the  whole  extent  of  the  canal  its  revetment  consists  of  a  front  row  of 
pile.s  generally  about  6  feet  apart  from  center  to  center,  capped  a  few  inches  above 
the  water  .surface  to  support  a  single  row  of  sheet  piling;  a  row  of  anchor  jiiles  is 
driven  about  7  feet  bacK  and  connected  with  the  tront  row  by  timber  braces.  Tlio 
piles  seem  generally  to  be  well  preserved,  but  the  caps  are  often  decayed  and  the 
sheet  piling  requires  frequent  repairs  to  maintain  it  in  position.  The  superintend- 
ent, Mr.  Pry  or,  states  that  experience  has  shown  that  where  the  route  traverses  sand 
hills  double  the  number  of  piles  should  be  used  and  a  double  sheet  piling  should  bo 
driven.  As  now  built,  if  the  space  behind  is  solidly  packed  the  piles  are  pressed  out 
of  ]>osition ;  if  it  be  left  open,  the  waves  entering  the  canal  in  storms  tear  oft'  the 
sheet  piling. 

Harbor  entrance  at  Lake  Superior, — The  entrance  to  the  canal  is  formed  by  two 
approximately  parallel  piers  of  substantial  crib-work  which  have  resiste<l  the  storm 
waves  and  ic«  noes  in  a  satisfactory  manner  since  complet<*d  in  1873.  The  hard])au 
bottom  of  indurated  clay  upon  which  they  rest  has  Ijcen  of  marked  advantage*  in 
pre8er%-ing  their  stability.  These  piers,  1,(X)0  and  850  feet  long,  are  of  timber  and 
stone  of  the  usual  pattern.  They  are  100  feet  apart  at  the  shore  line,  widening 
irregularly  to  210  feet  at  the  lake  entrance,  where  the  depth  at  the  date  of  our  survey 
was  20  feet.  Annual  dredging  is  necessary  here.  The  ice  during  the  winter  is  said 
to  pile  up  in  a  solid  mass,  forming  an  artificial  shore  line,  which  tends  to  cause 
accumulations,  and  thus  aggravates  the  usual  creeping  oi'  sand  around  the  ends  of 
the  piers. 

The  problem  of  constructing  on  entrance  to  the  canal,  safe  for  large  vessels  during 
the  great  storms  which  prevail  on  Lake  Superior  in  the  spring  and  autumn,  is  a  diffi- 
cult one.  The  tops  of  the  present  piers  rise  6  feet  above  the  surface  of  the  lake  when 
calm.  The  Board  visited  the  place  during  a  moderate  gale  from  the  westward  on 
October  20.  The  rollers  were  coming  in  with  their  solid  crests  fully  up  to  the  toj)  of 
the  cribs.  Where  the  defective  trace  presented  surfaces  normal  to  the  direction  of 
motion  spray  was  thrown  many  feet  into  the  air  and  solid  wat<»r  poured  over  tlie 
wood  work  in  large  volumes.  The  wave  oscillation  extended  into  the  canal  quite 
perceptibly  for  ZS)  or  400  feet.  We  were  informed  that  in  tbo  great  northeast  and 
north west'gales,  when  the  wind  blows  more  directly  in  the  line  of  the  canal,  wave 
motion  is  felt  half  a  mile  from  the  lake. 

If  a  harbor  of  refuge  is  to  be  made  at  this  place  it  is  a  matter  of  vital  importance 
to  render  the  canal  entrance  safe  in  storms.  A  report  upon  the  subject  by  Maj.  II.  M. 
Robert,  Corps  of  En^neers,  will  be  found  in  Senate  Ex.  Doc.  No.  32,  Forty-sixth 
Congress,  second  session.     ♦     »    * 

Project — ^The  river  and  harbor  act  of  September  19, 1890,  provided: 
^'That  for  the  purpose  of  preserving  and  continuing  the  use  and  navi- 
gation of  said  canal  the  sum  of  $10,000  for  each  of  the  present  and  tlio 
next  fiscal  year  be  appropriated/' 

There  is  no  other  approved  project;  but  in  the  pending  river  and 
liarbor  bill  provision  is  made  for  improving  the  water  coinraunication 
across  Keweenaw  Point,  Lake  Superior,  from  Keweenaw  Bay  to  Lake 
Superior,  in  the  State  of  Michigan,  for  a  navigable  depth  of  16  ft*et 
with  a  minimum  width  of  70  feet  at  the  bottom  and  for  repairs  to  exist- 
ing revetments. 

Present  icorlis. — ^There  are  no  locks..  The  present  works  consist  of 
entrance  piers  at  the  harbor  entrances  on  Lake  Superior  and  Keweenaw 
Bay,  canals  and  canal  revetments,  dredged  cnts  and  channel-ways; 
also  lights  and  buoys,  for  aids  to  navigation,  as  hereafter  described. 
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Depth  of  water. — After  dredging  last  season  at  the  bar  between  the 
ends  of  and  ontside.the  piers  of  the  Lake  Superior  entrance,  there  was 
a  passable  channel  through  the  canals  of  12^  feet  dei>th  of  water. 
There  is  a  channel  15  feet  deep  for  the  greater  part  of  the  canals,  but 
a  few  shoal  places  reduce  the  governing  depth  to  about  12J  feet  at  a 
stage  of  water  601  feet  above  sea-level ;  the  average  height  of  the  water- 
surface  of  Lake  Superior  for  the  last  season.  Fluctuations  in  the  depth 
of  water  in  the  canals  are  quite  marked;  a  change  of  0.8  foot  having 
been  observed  even  on  quite  calm  days. 

Navigation  of  the  canals  closed  on  ]S^ovember  30,  1891,  the  last  boat 
on  that  date  having  the  assistance  of  a  tug  in  order  to  get  out;  and  . 
was  resumeil  on  Ai>ril  26, 1892. 

Operations  during  the  fiscal  year, — As  heretofore  stated,  the  charge 
of  the  canals  was  assmned  by  the  United  States  ou  August  3, 1891. 
Mr.  Ct.  a.  Marr  was  appointed  assistant  engineer  in  local  charge,  and 
under  instructions  from  this  office  he  established  an  office  for  the  work 
in  Houghton,  Mich.,  on  the  11th  of  the  same  month. 

The  work  for  the  rest  of  the  current  fiscal  year  has  been  for  the  care 
and  preservation  of  the  canals,  in  surveys  and  examinations  at  points 
where  dredging  and  other  work  was  to  be  done,  and  in  maintaining  the 
buoyage  of  Portage  River,  range  lights,  at  the  head  of  the  river  in 
Portage  Lake  and  the  light  at  the  Portage  Lake  end  of  the  Upper 
Canal.  A  wat(*.hman  was  kept  at  this  canal  to  prevent  violation  of  the 
rules  and  regulations  for  the  navigation  of  the  canals. 

Under  date  of  February  11,  1892,  the  Secretary  of  War  granted 
permission  to  the  Standard  Oil  Company  to  lay  a  pipe  line  across 
Portage  Lake  in  the  vicinity  of  Houghton  and  Hancock,  Mich.  In- 
structions were  accordingly  given  to  the  assistant  engineer  in  local 
charge  to  see  that  the  pipe  line  was  laid  in  accordance  with  the  terms 
of  the  permission  granted. 

The  work  done  was  paid  for  fi'om  two  appropriations,  viz:  "  Preser- 
vation of  Portage  Lake  and  Lake  Superior  Canals,"  and  "Harbor  lines 
in  Portage  Lake,"  as  follows : 

Preservation  of  Portage  Lake  and  Lake  Superior  Canals. — The  river 
and  harbor  act  of  September  19,  1890,  contained  the  following  provis- 
ion: "That  for. the  purpose  of  xrreserving  azid  continuing  the  use  and 
navigation  of  said  canals  the  sum  of  $10,000  for  each  of  the  present  and 
the  next  fiscal  year  be  appropriated,  or  so  much  as  may  be  necessary 
to  pay  the  actual  expenses  of  operating  and  keeping  said  canals  in 
repair."  As  tlie  canals  were  not  accepted  by  the  Government  until 
August3, 1891,  the  first  $10,000  appropriated  reverted  to  the  Treasury, 
and  therefore  only  $10,000  for  care  and  preservation  has  been  avail- 
able. 

Under  agreement  with  Williams,  Daugherty  &  Upham,  of  Duluth, 
Minn.,  at  25  cents  per  cubic  yard,  the  bar  between  and  outside  the  ends 
of  the  piers  at  the  Lake  Superior  entrance  was  dredged  through,  re- 
moving 14,300  cubic  yards  of  material.  The  work  was  completed 
August  31,  giving  a  channel  of  16  feet  between  the  piers  and  18  feet 
outside  them. 

A  break  in  the  west  pier  at  the  Lake  Superior  entrance  was  repaired 
by  bolting  on  new  timbers  and  filling  the  cribs  with  stone. 

Soundings  were  taken  on  cross  sections  50  feet  apart  for  the  length  of 
the  Upper  (3anal,  and  also  in  the  four  cuts  in  Portage  River  and  at 
lWO  shoal  sections,  making  in  all  about  9,000  feet  of  river  surveyed. 

In  making  the  examinations  in  Portage  River,  flag  buoys  were  set 
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aloug  each  side  of  the  channel  in  about  12  feet  of  water.  As  thase 
proved  to  be  of  great  assistance  to  vessels  in  making  the  channels  at 
thase  i)oints,  they  were  left  in  pla<!e  until  the  close  of  navigation. 

Early  in  May,  1892,  soundings  were  again  taken  at  the  Lake  Superior 
entrance,  which  showed  that  a  bar  had  formed  between  the  outer 
ends  of  the  piers  and  outside  for  a  distance  of  300  feet,  with  only  from 
11  to  12  feet  of  wat^r  on  line  with  the  center  of  the  canal,  where  there 
was  18  feet  at  the  close  of  navigation  last  season. 

Under  agreement  with  Mr.  James  Pryor,  of  Houghton,  Mich.,  dredg- 
ing was  begun  May  16  and  finished  June  1,  1892,  6,384  cubic  yards  of 
material  being  removed,  at  a  cost  of  25.  cents  per  yard. 

This  opened  a  channel  about  60  feet  wide  and  17  feet  to  18  feet  in 
depth  of  water  outside  and  about  15  feet  between  the  piers. 

A  small  amount  of  dredging  (included  in  above-stated  amount)  was 
done  in  the  channel,  opposite  the  light-house,  which  gave  relief  at  a 
very  troublesome  point. 

The  funds  being  exhausted  further  dredging  was  suspended. 

Harbor  lines  in  Portage  Lake. — For  about  7  miles  of  Portage  Lake,  in 
the  vicinity  of  Houghton  and  Hancock,  harbor  lines  on  each  side  were 
established  by  the  Board  of  Engineers  constituted  by  Special  Orders, 
No.  40, 1890,  headquarters  Corps  of  Engineers,  in  accordance  with  act 
of  Congress  approved  June  20, 1890. 

The  rei)ort  of  the  Board  was  dated  December  11, 1890,  and  received 
the  approval  of  the  Assistant  Secretary  of  War  January  5,  1891. 

These  harbor  lines  were  established  to  prevent  encroachments  on  the 
channel  of  Portage  Lake  by  the  various  copper-mining  companies 
whose  stamp  mills  were  located  on  the  border  of  the  lake. 

At  present  the  Franklin  and  the  Atlantic  are  the  only  companies  that 
dump  their  stamp  refuse  into  the  lake.  They  are  erecting  bulkheads 
to  prevent  the  refuse  getting  into  the  channel,  and  their  dumps  are 
closely  watched  to  see  that  they  do  not  encroach  on  the  harbor  lines. 
Surveys  and  soundings  are  made  from  time  to  time  to  illustrate  the 
condition  of  the  banks. 

Copper  smelting  works  that  dump  slag  and  cinders,  electric-light 
plants  that  dump  ashes,  and  all  other  establishments  that  are  likely  to 
dump  refuse  into  the  lake  have  been  furnished  with  printed  circulars 
containing  the  laws  of  Congress  applying  to  such  cases  and  have  been 
warned  not  to  infringe  them. 

Bules  and  regulations. — ^A  new  set  of  rules  and  regulations  for  the 
navigation  of  the  canals  were  prepared  and  received  the  approval  of  the 
honorable  the  Secretary  of  War,  April  5, 1892.  They  have  been  printed 
and  distributed,  and  no  objections  on  the  part  of  those  who  use  the 
canals  have  been  made  to  their  enforcement,  except  in  the  case  of  some 
representative  lumbermen  in  regard  to  one  of  the  provisions  of  Eule  5, 
which  directs  that  "  rafts  shall  be  made  up  with  logs  parallel  to  ejich 
other,  in  the  direction  of  raft  lengths,  secured  and  held  closely  together 
by  frequent  cross  sticks,  chains,  or  cables."  These  lumbermen  think  it 
a  hardship  and  an  unnecessary  expense  to  them  to  be  obhged  to  make 
up  their  rafts  as  described  in  the  rules.  It  appears  to  me  both  reason- 
able and  necessary  that  rafts  should  be  so  made  up  that  they  will  not 
inconvenience  general  navigation  more  than  is  necessary  and  do  as 
little  damage  to  the  canal  banks  as  possible,  and  that  to  accommodate 
these  conditions  the  logs  should  be  parallel  to  each  other  and  not 
merely  boomed.  In  order,  however,  that  the  matter  may  receive  proper 
consideration  upon  sufficient  data,  I  directed  Lieut.  H.  E.  Waterman, 
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Corps  of  Engineers,  to  investigate  and  report  upon  the  methods  of 
making  up  raffcs  on  the  Upper  Mississippi  Kiver  and  its  tributaries  and 
on  Lake  Superior  and  Keweenaw  Bay.  His  report  and  accompanying 
sketches  illustrative  thereof  are  appended. 

APPROPRIATIONS. 

Act  of  September  19, 1890,  for  the  purchase  of  Portage  Canals $350, 000. 00 

Act  of  September  19, 1890,  for  maintenance  to  June  30,  1892 10, 000. 00 

Act  of  September  19, 1890,  for  harbor  lines,  Portage  Lake 6, 128. 70 

Act  of  July  13, 1892,  for  improving  canals 50,000.00 

Total : 416,128.70 

Money  statemenU. 

Portctge  Lake  and  Lake  Superior  oanaUj  across  Keweenato  Point, 

Appropriated,  act  of  September  19, 1890 $10,000.00 

June  30, 1892,  amount  expended  during  fiscal  year 9, 833. 65 

July  1, 1892,  balance  unexpended 166,35 

July  1,  1892,  outstanding  liabilities 166.35 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 245, 000. 00 

Amount  that  can  be  profitably  expeilded  in  fiscal  year  ending  June 

30,  1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  1866  and  1867. 

Rarhor  lines  in  Portage  Lake. 

Appropriated,  act  of  September  19,  1890 $5,128.70 

Juue  30,  1892,  amount  expended  to  end  of  fiscal  year 2, 817. 78 

July  1, 1892,  balance  unexpended 2,310.92 


REPORT  OV  LIBUTENANT  H.  E.  WATERMAN,  CORPS  OF  EKGIKEERS. 

Milwaukee,  Wis.,  June  SO,  1892. 

Sir:  In  accordance  with  your  instructions  I  have  visited  the  seat  of  the  logging 
industry  on  the  lJi)per  Mississippi,  and  have  the  honor  to  submit  the  following  re- 
port on  the  methods  employed: 

I  first  went  to  Winona,  intending  to  visit  the  grounds  at  the  mouth  of  Beef  Slough, 
but  fouud  that  all  work  had  been  stopped  there  by  hi<?h  water.  I  then  went  to 
StillwattTj  on  Lake  8t.  Croix,  which  1  found  to  be  the  very  place  desired,  as  here 
the  raftsmeri  have  to  ooutend  with  no  more  current  than  exists  on  the  Great  Lakes. 
All  rafts  hi)  re  to  be  pushed  downstream  by  boats  for  a  long  dist-ance. 

The  lojrs  Are  iloated  down  the  St.  Croix  River  loose,  and  then  made  up  in  sections 
or  strinj^H.  Each  ntriug  is  about  40  or  50  feet  wide  by  nearly  400  feet  in  length,  four 
of  thorn  conHtitiitinjr  a  complete  raft.  Each  string  is  entirely  surrounded  by  a  log 
boom.  The  logs  of  this  boom  overlap  so  as  to  act  as  fenders,  t.  <?.,  going  downstream 
the  ni)per  end  of  the  lower  lojj  will  be  outside  the  lower  end  of  the  upper  log.  They 
are  united  by  a  single  link  chain  attached  to  a  hard-wood  pin  in  each  log.  This  pin  is 
illuHtrated  about  half  size  in  Fig.  6.  The  link  is  shown  in  Fig.  4.  The  two  are 
fastened  by  this  method  tightly  together.  At  the  rear  end,  where  the  steamer 
puslies,  a  double  fast  tuning  is  used,  as  in  Fig.  5.  At  the  corners,  where  more  play  is 
necessary,  a  chain  of  several  links  is  used. 

The  boom  is  first  placed  with  the  front  of  the  proper  width  across  the  river  and 
the  two  sides  pointing  apstream;  the  other  end  being  left  open.    A  row  of  parallel 
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logs  is  then  arranged  across  the  frunt  and  tlie  two  Hides  Pi-cuied  by  a  telegraph  wire. 
Add! tioDAl  logs  are  uow  pusshed  into  this  row  if  liossible.  A  second  row  1'oUowh, 
and  ao  on,  the  wire  cross  lines  bein^  put  on  about  every  25  feet.  When  filled  the 
filling  is  closed  by  the  end  boom.  All  of  the  logs  in  these  operations  are  pushed  in 
place  by  men  with  pevis. 
'Two  strings  as  above  were  then  united  to  form  a  raft  or  half  raft,  ag  they  call  it. 
(See  Fig.  1.) 

The  wird  lines  are  now  replaced  by  rope  cross  lines.  "A''  lines,  as  they  are  called, 
are  also  put  on,  running  zigzag  across  the  raft.  All  these  lines  are.  shown  on  the 
figure. 

All  lines  are  now  tightened  by  a  Spanish  windlass.  One  pole  is  held  vertical,  while 
another  man  inserts  a  second  in  the  rope,  as  shown  in  Fi^.  2.  The  slack  is  then 
wound  up  as  in  Fig.  3,  and  when  tight  enough  the  windlass  is  simply  laid  flat.  The 
logs  should  be  close  together,  but  should  not  ride,  or  there  is  danger  of  their  slip- 
ping oat  of  the  boom.  The  steamer  is  attached  to  the  rear  by  threelines  and  pushes 
the  raft  instead  of  towing  it. 

As  far  as  the  application  of  the  above  methods  in  the  Portage  Lake  Canals  is  con- 
cerned, 1  And  the  prin<^pal  difficulty  is  with  the  stiff  boom.  It  is  all  right  inside 
the  canals,  but  on  Lake  Superior,  in  a  storm,  nothing  seems  to  hold  as  well  as  a  loose 
boom,  viz,  the  logs  not  overlapping  but  connected  by  about  2  feet  of  chain.  Rafts 
thus  made  up  have  been  frequently  abandoned  during  storms  on  the  lake  and  after- 
wards recovered  unbToken. 

The  cost  of  making  up  with  the  stiff  boom  as  above  described  would  not  exceed 
30  cents  per  M. 

It  is  estimated  that  the  following  amounts  wiU  be  towed  through  the  Portage 
Lake  canals  during  the  pre^nt  season. 


Owner. 

Foet.B.M>o;;^«r 

Gooch 

7,000,000 
6, 000. 000 

2,  5<)0,  000 
2. 500. 000 
2, 000,  IHW 
1.000,000 

3.  (HH),  000 
4,000,000 

Down. 

Kcst*r 

Do. 

Hebard .               

Do 

Smith 

Do.    • 

Panke - 

Do. 

Bortis  # 

Do. 

Gregory 

""%, 

Hebard 

This  does  not  include  the  amounts  which  may  be  towed  through  the  Upper  Canal, 
which  will  probably  be  small. 

It  is  to  be  noted,  however,  that  the  difficulties  in  using  this  method  are  much 
CTeater  in  the  case  of  rafts  bound  up  Portage  River  than  tliose  bound  down.  The 
Sitter  could  use  a  stiff  boom  througn  the  river  and  rim  their  logs  into  a  loose  one  at 
the  entry  for  crossing  Keweenaw  Bay,  but  to  reverse  the  operation  requires  the 
making  up  of  the  raft  in  Keweenaw  Bay,  which  might  be  a  serious  matter. 

On  my  fate  visit  to  Houghton  I  found  that  Mr.  Hebard  and  Mr.  Funke  were  mak- 
ing a  fair  effort  to  conform  to  the  rule,  though  not  employing  the  stiff  boom.  Their 
rafts  are  made  up  of  a  series  of  short  strings,  one  in  front  of  the  other.  Each  string 
18  secured  on  the  four  sides  by  eight  boom  sticks  loosely  connected,  thus  forming  a 
square  about  30  feet  on  each  side.  This  square  is  closely  filled  with  logs  laid  par- 
aUel.  It  very  nearly  preserves  its  shape,  and  would  seem  a  fair  compromise  if  one 
is  needed. 

The  rafts  towed  up  Portage  River,  however,  by  Mr.  Gregory  are  nothing  but  sack 
rafts  with  a  few  cross  lines,  and  constitute  a  serious  obstruction.  I  would  recom- 
mend that  he  be  notified  that  he  must  make  more  of  an  effort  to  conform  to  the  rules. 
Possibly  a  cross  line  at  each  joint  of  the  boom  sticks  would  accomplish  the  result. 
But  of  course  these  can  only  be  used  successfully  by  arranging  the  logs  in  lines,  all 
parallel  to  one  another. 

In  conclusion,  I  would  reconunend  no  changes  in  the  rules  relating  to  rafting  for 
the  present.  They  should  be  given  a  fair  trial  by  all  the  owners,  as  they  are  uuques^ 
tionably  for  the  benefit  of  the  canals. 

Very  respectfully,  your  obedient  servant, 

H.  E.  Waterman, 
Firift  Lieut,  of  Engineer$. 

M^.  Jahks  F.  Grkgort, 

Corps  of  Engineers,  U.  8.  A. 
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Itemized  sialeineni  of  expenses  made  from  appropriation  for  preservation  of  Portage  Lake 
and  fxtke  Superior  canals,  Michigan,  act  of  September  19,  1890, 


Date     ^  '^(>'Ot 


To  wbom  paid. 


For  -what  paid. 


Amount. 


1891. 

Aug.  11 

11 

14 

14 

15 

28 

31 

Sept    1 

1 

1 

a 

2 
4 
7 

12 
14 
21 
21 
22 
26 
26 
26 
29 
29 
30 
30 
30 
30 
Oct.  2 
2 
5 
22 
22 
22 
28 
81 
81 
31 
31 
81 
81 
81 
81 
Hot.  18 
30 
30 
80 
30 
80 
Deo.  3 
8 

12 
81 
81 
81 


Jan. 


Feb. 


Har. 


Apr- 
May 


M^J.Chaa.EL.B.  Davis 

do 

First  Lieut.  H.  E.  Waterman . . . 

G.A.Maw 

Peter  Frime^n 

F.  Mayer  &  Co 

O.A.tarr 

PaolMondor 

8.Mott 

Hired  men 

Bee  Forges  A,  Co 

Albert  S.  Xraretban i 

James  Pxyor ! 

J.B.Stnrgis ' 

WilliamsTDaugherty  Sc  Upham  . .  > 

F.  A.  Douglas,  a  eent I 

First  Lieut.  H.  £.  Waterman . . . 

do 

J.  y.  Beyer 

Joseph  Crose 

Carl^hmidt 

Chas.J.Hodge 

L.Hennes&Co 

F.W.KroU 

a.A.Marr 

Paul  Mondor 

J.  B.  Stuigis 

aMott... 

James  Pryor 

Hired  men 

Lewis  G.  Palmer 

ilaj.  Chas.  E.  L.  B.  Davin 

Burdiok,  Armitage  &  Allen 

Herman  Voss 

First  Lieut  H.  £.  Waterman ... 

G.A.Marr | 

Paul  Mondor I 

&Mott t 

J.B.8turgi8 1 

H.  H.  West  Company I 

James  Pryor i 

M%).  Chas.  B.L.B.  Davis j 

Hired  men ' 

F.  MaverftCo 

G.A.Marr 

Paul  Mondor 

J.  B.  Sturgis 

James  Pryor 

S.Mott 

Hired  men , 

L.  Hennes  &  Co 

G.A.Marr 

do 

Paul  Mondor 

J.  B.  Sturgis 


Swain  &  Tate  Co 

G.A.Marr 

Paul  Mondor 

J.  B.  Sturgis 

G.A.Marr 

do 

Paul  Mondor 

J.B.  Sturgis 

Henry  Blattner 

F.  Mayer  &  Co 

Paul  Mondor 

do 

Julius  Lando 

Des  Forges  &  Co 

Eugene  Dietzgen  &  Co 

Harvey  C.  Beeson 

C.H.Welch 

Burdick,  Armitage  &,  Allen  . . 

Herman  Vo«»  

Lieut.  IT.  E.  Waterman 

Paul  Mondor 

8.Mott 


Mileage 

.v/^'.do'^'^v^v^'^v.v.'^ 

Traveling  expenses 

Recording  deeds 

Blue  prints 

Servi  ces - , 

do 

do 

Services,  August,  1891 

Stationery 

Services ,, 

Tug  hire •* 

Office  rent ;.. 

Dredging 

Express  charges 

Mileage 

Labor 

Stone,  etc 

Timber 

Bolts,  etc , 

Rope,  etc 

Stationery . , 

Services 

do 

Oflloe  rent 

Services , 

Hire  of  tug 

Services,  September,  1891 

Servicte,  etc 

Mileage 

Rules  and  regulations 

Books : 

Mileage 

Services 

do 

do 

Office  rent 

Book 

Hire  of  tug 

Mileage , 

Services,  October,  1891  . . . . 

Blueprints 

Services  

do. 

Office  rent . 

Hire  of  tug  . 

Services  

Services,  November,  1891  . 

Oil,  etc. 

Traveling  expenses. 

Servioes 

do 

Office  rent 


Rules,  etc 

I  Services 

I do 

Office  rent 

Traveling  exjienses , 

Services 

do 

Office  rent 

Tapenieasnre 

Bine  prints 

S<^rvH'4s , 

do 

Therm  ometer,  et<* 

Stationery , 

Paper,  etc 

Books 

Typewriter,  et-c 

RiileB  of  navigation,  etc  . 

Book,  etc 

Mileage 

Services  

do. 


•Dpuj&a'ByV 


Google 


161.76 
6L76 
80.88 
27.37 
8.00 
8.44 

146.67 
28.00 
28.00 
57.50 
48.90 

150.00 

36.00 

6.07 

8,575.20 

1.60 

39.84 

80.88 

40.50 

104.85 
27.00 
16.59 
10.20 
8.00 

200.00 
30.00 
19.00 
80.00 
80.00 
60.50 

300.00 
61.76 
5.25 
1.00 
61.76 

200.00 

30.00 

30.00 

19.00 

7.76 

152.00 
62.56 
92.00 
5.25 

200.  UO 
30.00 
19.00 
32.00 
30.00 
88.00 
10.06 
13.60 

200.00 
80.00 
19.00 


7.60 

200.00 

80.00 

19.00 

18,05 

200.00 

30.00 

19.00 

12.00 

2.72 

30.00 

30.00 

2.30 

32.37 

17.98 

2.00 

126.45 

135.00 

11.25 

52.96 

45.00 

>6.00 
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Itemized  9iatemeni  of  expenses  made  from  appropriation  for  prcHeri-aHon  of  Portage  Lalce 
and  Lake  Superior  canals,  MioIUgan,  etc. — Cunthiued. 


Date. 


:  No.of 

Toacher.! 


^o  whom  paid. 


1802. 

Hay  31 

Jnna   2 

7 

7 

13 

30 

30 

30 

30 

to 


For  what  paid. 


Amount. 


S.Mott Services 

Hir«d  men '  Services,  May,1892 

James  Pryor ,  Dredging 

L.  Hennes  &  Co JSope,  etc 

Chas.  J.  Hodge Steel,  etc 

PanlMondor Services 

S.Mott do 

J.  B.  Stnrgia Office  rent 

James  B.  I>ee '  Use  of  telepbou' 

6.A.Marr Services 


liiu's 


$30.00 

189.50 

,  596. 07 

0.89 

3.12 

45.00 

30.00 

10.00 

20.00 

200.00 


Total - ' ;    9,833.65 


COVMKRCIAL  STATISTICS  FOR  THK   CALENDAR  YEAR  ENDING  DECEMBER  31, 1891. 

Collection  district,  Superior,  Mich. ;  nearest  port  of  entry,  HoQjrhton,  Mich.  There 
is  a  light-honse  and  range  lights  at  each  entrance  to  the  canal.  Range  lic^hts  are 
also  kept  at  the  head  ofPortage  River,  and  a  single  light  on  the  outer  end  of  the 
east  pier  at  the  Portae^e  Lake  entrance  to  the  upper  canal. 

Before  the  charge  of  the  canals  was  assumed  by  the  United  States  tolls  were  col- 
lected and  complete  commercial  statistics  were  recorded.  Since  tolls  were  abolished 
the  collection  of  statistics  has  been  more  difficult. 

Books  of  blanks  for  making  reports  were  printed  last  winter  and  issued  to  vessels 
this  spring,  the  officers  of  the  St.  Marvs  Falls  Canal  assisting  in  the  distribution  of 
the  books  by  direction  of  Col.  O.  M.  Poe,  Corps  of  Engineers.  Vessel  masters  or 
clerks  are  required  to  make  on  these  blanks  complete  returns  of  their  cargoes,  directly 
upon  arrival  at  the  first  United  States  post-office  after  leaving  the  canals.  It  is  ex- 
pected that  this  method  will  furnish  next  year  complete  statistics,  or  nearly  so,  of 
the  business  of  the  canals.  The  statistics  reported  below  are  only  for  the  months  of 
September,  October,  and  November,  1891,  and  are  those  furnished  by  vessel  agents, 
mill  owners,  and  others,  and  are  probably  within  the  limit  of  business  done  during 
those  months. 

Partial  statement  of  class  and  tonnage  of  vessels  ptissing  through  Portage  Lake  and  Lake 
Superior  canals  during  the  months  of  September,  October,  and  November,  1S91, 


JBonnd  up. 


Steam. 
Sail... 


Number. 


164 
43 


Net 
tonnage. 


90,331 
13,220 


Bound  down. 


Steam . 
Sail... 


Number. 


Net 
tonuage. 


102 
22 


41,041 
8,883 


Total  namber  of  vessels,  331;  total  net  tonnage,  148,475. 

Partial  statement  of  freight  and  passengers  carried  through  the  Portage  Lake  and  Lake 
Superior  canals  during  the  months  of  September,  October,  and  November,  1891, 


Bound  up. 


!  Net  tons. 


Coal 

Manufactured  iron 

Salt 

Lumber 

Misoellaneoaa  merchaiulise 

Passengers number.. 


48,748 

1. 490 

130 

110 

23,067 
179 


Boand  down. 


I 


;  Net  tons. 


Coppor '  13,000 

Flour ,  2,649 

Building  stone '  202 

Pig  iron !  382 

Lumber '  6, 052 

Logs I  36.  000 

M  i.HoellanoouM  mcrchan(li.««e j  788 

Passengers number. .  85 


Total  freight,  132,616  tons;  total  passengers,  264. 
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The  following  principal  lines  of  steamers  used  the  canals  daring  the  season  of 
1891: 

BoAta. 

Lake  Miehigan  and  Lake  Superior  Transit  Company,  Chicago,  111 5 

Lake  Superior  Transit  Company,  Buffalo,  N.  Y 12 

Ward's  Detroit  Line,  Detroit,  Mich 4 

Ward's  Lake  Superior  Line,  Detroit,  Mich 6 

The  principal  lines  ot  steamers  for  the  season  of  1892  are  as  follows: 

Boats. 

Lake  Michigan  and  Lake  Superior  Transit  Company,  Chicago,  111 5 

Lake  Superior  Transit  Company,  Buffalo,  N.  Y 10 

Ward's  Lake  Superior  Line,  Detroit,  Mich 3 

Crescent  Line,  Detroit,  Mich 6 

Union  Transit  Company,  Buffalo,  N.  Y 5 

Besides  the  above  regular  lines  of  transportation  there  are  a  large  number  of  steam 
barges  and  sailing  vessels  using  the  canals  continnally,  and  a  large  local  business  is 
done  by  tugs  towing  rafts  of  logs  and  timber  and  scows  with  wood  and  lumber.  It 
is  now  arranged  so  that  all  of  the  above  traffic  can  be  reported  regularly,  and  here- 
after complete  reports  of  statistics  may  be  expected. 


I   I   2. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Object — ^To  secure  a  navigable  channel  from  Lake  ^licliigan  into  the 
mouth  of  the  Maniatique  River,  where  the  harbor  of  Manistique  is 
situated. 

Project — The  original  project,  adopted  in  1880,  provided  for  the  exca- 
vation of  about  20,000  cubic  yards  of  material  to  complete  a  rliannel  150 
feet  wide  and  12  feet  deep  between  the  piers  constmcted  by  local  enter- 
prise at  the  mouth  of  the  Manistique  River. 

Present  works. — ^o  construction  work  was  done  by  the  United  States . 
Government.    The  piers  were  built  and  are  still  owned  by  i)rivate  par- 
ties. 

Depth  of  water. — Originally  there  was*  a  depth  of  7  feet,  which  was 
increased  to  10  feet  before  any  appropriation  had  been  made  by  the 
Government.  A  survey  made  May  12,  1892,  showed  at  that  date  a 
channel  between  the  piers  of  navigable  width  with  a  depth  of  13  feet. 
The  outer  bar  was  not  clearly  defined,  l)ut  the  ruling  depth  over  it  ap- 
peared to  be  about  II  feet.  Dredging  by  private  enterprise  was  in 
progress,  increasing  the  depth  of  water  over  the  outer  bar. 

Operations  during  the  fiscal  year. — ^There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1892. 

liemarlcs  and  recommendations. — The  only  work  by  the  United  States 
at  this  harbor  has  been  the  removal  of  11,780  cubic  yards  of  material 
in  1880,  under  a  contract  with  the  Chicago  I/umbering  Cotti])any. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction 
of  the  piers  lay  across  the  natural  channel.  The  company  which  liad 
built  the  piers,  and  had  also  the  contract  for  dredging,  found  it  neces- 
sary at  this  time  to  renew  about  330  feet  of  the  west  pier  which  had 
been  washed  away.  The  superintendent  of  the  company  was  notified 
by  the  oftieer  in  charge,  Maj.  H.  M.  Robert,  that  the  pier  lines  would 
have  to  be  rectified  to  conform  to  the  natural  channel.  The  company 
declined  to  comply  with  this  demand,  and  their  contract,  which  had 
been  extended  from  December,  1880,  to  June  1^  1881,  was  annulled. 
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There  have  been  no  operations  at  tliis  harbor  since,  and  no  money  is 
asked  for  its  improvement. 

Estimated  cost  (».-o  R«poTt  of  Chief  of  Engineer^,  1880,  page  1931) $6,000 

APPROPRIATIONS. 

Act  of— 

Jane  14,  18.S0 $5,000 

March  3,  li<^l 1,000 

Total 6,000 

Money  statement. 

July  1,  1891,  balance  miexpciuled $2, 600. 76 

June  ^,  1892,  amount  oxp^nded  during  fiscal  year \ 31. 36 

July  1, 1892,  balance  unexpended 2,569.40 


COMMERCIAL  STATISTICS  FOB  THB  CALENDAR  TEAR  ENDINO  DECEMBER  31,  1891. 

[FaniiBhed  by  Mr.  J.  D.  Morsorean,  Becretary  Chicago  Lnmberfng  Company.] 

Name  of  harbor,  Manistiqne^  Mich. ;  collection  district,  Superior,  Mich. ;  nearest 
light-house.  Poverty  Island,  Michigan. 

ArriraU  and  departures  of  vessels. 


DcfK-ription. 

Arrivals. 

Depart  area. 

^Number. 

Tonnage. 

Number.!  Tonnage. 

BtMin    .... 

867 
2d9 

139. 7r,a 

83,  7H!) 

307  '           139  TiS 

s^t^            ....  

299  ,            83,789 

Totia.... 

666 

223,  542 

6t>6            223,542 

Principal  articles  of  export  and  import. 


Tons. 


Exports: 

Beer ;» 

Cattle 8 

Fish 838 

Flour 13 

Hides 17 

Iron  and  stetl 14,265 

Lath 4,271 

liime  and  ctMucnt 62 

Lumber..... 158,646 

Merchandise)  general 102 

Shingles 1,130 

Pickets 2,  775 


Total 182,150 

Total  approximate  value,  $1,718,960. 

Imports : 

Agricultural  implements 17 

Apples 86 

Beans.' 29 

Beer 147 

Brick 80 

Butter 49 

Cattle 68 


Imports — Continued.  Tona. 

Cheese 6 

Coal  and  coke 2,000 


Com. 

Eggs 

Flour 

Furniture 

Hay 

Hogs 

Iron  and  steel 
Cement  . 


31 

27 

360 

30 

320 

31 

967 

174 

Merchandise,  goucral 3, 528 

487 

467 

260 

6 

163 

23 

585 

3 

190 

11 


Mill  sturt's. 

Oats 

Oil 

Plaster,  land 

Pork  and  beef 

Potatoes 

Salt 

Sheep  

Staves  

Wagons  and  carriages . 


Total 10,145 

Total  approximate  value,  $343,48^1  p 
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I  I  3. 

IMPROVEMENT  OF  CflDAR  RIVER  HARBOR.  MICHIGAN. 

Object — ^To  secure  a  navigable  cbannel  from  Green  Bay  into  Cedar 
Elver,  where  the  harbor  of  Cedar  Eiver  is  located. 

Project. — ^The  original  project,  adopted  in  1883,  provided  for  the  con- 
struction of  two  parallel  piers  200  feet  apart,  extending  from  the  mouth 
of  Cedar  Eiver  to  the  16-foot  contour  in  Green  Bay,  and  dredging  a 
channel  between  them  14  feet  deep;  also  removing  an  outer  shoal  by 
dredging  to  a  depth  of  15  feet. 

A  modification  of  this  project,  approved  in  1884,  provided  for  con- 
tinuing the  piers  in  a  direct  line  with  the  partalready  built,  instead  of 
at  an  angle,  as  originally  proposed. 

Present  worJcs. — Pile  piers  fined  with  sheet  piling:  (1)  Bast  pier,  754 
feet  in  length,  16  feet  wide;  (2)  west  pier,  301  feet  in  length,  16  feet 
wide.    All  were  built  in  1883-1885,  and  are  in  good  condition. 

Depth  of  water. — Originally  8  to  10  feet,  obstructed  by  a  3-foot  bar 
in  front  of  the  mouth. 

A  survey  made  May  14, 1892,  showed  a  channel  20  feet  wide,  12  feet 
deep,  iand  10  feet  deep  with  a  least  width  of  40  feet.  Dredging  by 
private  enterprise  to  improve  the  channel  was  in  progress. 

Operations  during  tlie  fiscal  year. — There  have  been  no  operations 
during  the  fiscal  year  ending  June  30, 1892. 

BemarJcs  and  recommendations. — Work  was  suspended  at  this  harbor 
in  November,  1885,  and  has  not  been  resumed  by  the  United  States 
since  that  date.  It  is  reported  that  some  dredging  was  done  by  pri- 
vate enterprise  in  1891  and  1892. 

In  view  of  the  small  amount  of  commerce  likely  to  be  benefited  by 
its  completion,  no  appropriation  for  continuing  the  improvement  has 
been  recommended  since  1885. 

0^igi^al  estimate  (see  Report  of  Chief  of  Engineers,  1882,  page  2121). ..      $138, 000 

•    APPROPRIATIONS. 

Act  of— 

August  2, 1882 $15,000 

July  5, 1884 15,000 

Total 30,000 

Moiwy  statement. 

July  1, 1891,  balance  unexpended $2,218.07 

June  30, 1892,  amount  expended  during  fiscal  year 76. 00 

July  1, 1892,  balance  unexpended 2, 142.07 


1 


Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS    FOR    THE    CALK ND All    YEAR    ENDING  DECEMBER    31,  1891. 

[Furnished  by  Mr.  Jesse  Spalding,  president  Spalding  Lumber  Company.] 

Name  of  harbor,  Cedar  River,  Mich.;  collection  district,  Superior,  Mich. ;  nearest 
light-house,  on  north  pier  head,  Cedar  River  Harbor,  Michigaii.        GoOqIc 
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Arrivals  and  departures  of  vessels. 

Description. 

ArriTals. 

Departures. 

Ncmilior. 

Tonnage. 

Xumber. 

TODDRge. 

Steam 

245 
230 

61,250 
00,000 

245 
230 

61.250 

«;«iil   ,                              

69,000 

• 

Total 

475 

130,250 

475 

130.260 

Principal  articles  of  export  and  import. 


Exports :  Tona. 

Bark,taii 187 

Fish 30 

Hides 7i 

Lath 1,430 

LtimbiT 45, 000 

Poles,  telegraph 303 

Po8ts,fenee 3,325 

Pickets 187 

Shingles 1,800 

Ties,  railroad 14, 000 

Wood 6,250 


Total 72,519^ 

Total  approximate  value,  $630,000. 


Imports: 
Apples . 
Beer... 
Brick  .. 
Butter  . 


6 

105 

20 

3 


Imports — Continued . 

Cattle 

Coal  and  coko 

Com 

Eggs 

Flour 

Hay 

Hogs 

Lime  and  cement 

Merchandise,  general . 

Mill  stuffs 

Oats 

Oil 

Pork  and  beef 

Potatoes 

Provisions 

Salt 


Toss. 
75 

125 

56 

1 

183 

400 

7 

21 

30 

10 

272 
52 
30 
15 
25 
15 


Total 1,451 

Total  approximate  value,  $150,000. 


I  I  4. 

IMPKOVEMENT  OF  MENOMINEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Object — ^To  secure  a  navigable  channel  from  Green  Bay  into  the 
Menominee  River,  where  the  harbor  of  Menominee  is  situated. 

Project — ^The  original  project  adopted  in  1871  provided  for  the  con- 
struction of  two  parallel  piers  400  feet  apart,  extending  from  the  mouth 
of  the  river  to  the  15-foot  contour  in  Green  Bay,  and  dredging  a  chan- 
nel between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the 
piers  to  the  16-foot  contour. 

Present  work. — (1)  IJorth  pier,  1,854  feet  in  length,  consisting  of  585 
feet  of  slab  pier,  20  feet  wide;  609  feet  of  pile  pier,  481  feet  of  the  same 
having  a  width  of  14  feet,  and  128  feet  a  width  of  18  feet;  660  feet  of 
cribs,  610  feet  with  a  width  of  20  feet,  and  50  feet  with  a  width  of  24  feet. 
(2)  South  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of  pile  pier, 
1,804  feet  having  a  width  of  14  feet  and  96  feet  a  width  of  18  feet,  and 
810  feet  of  cribs  20  feet  wide. 

The  pile  piers  were  buQt  in  1871-1874,  and  the  cribs  1876-1884.  The 
cribs  are  in  good  condition.  The  north  pile  pier  was  rebuilt  above  the 
water  Hne  in  1889,  and  is  in  good  condition.  The  older  part  of  tlie  south 
pile  pier  is  much  decayed,  and  it  should  be  rebuilt  above  the  water  line. 

Depth  of  water. — Originally  4  feet.  The  channel  now  is  200  feet  wide 
and  16  feet  deep  the  full  length  of  the  harbor  piers. 

Operations  during  the  fiscal  year. — Dredging  by  hired  labor  and  the 
use  of  United  States  dredges  Nos.  1  and  2,  resulted  in  the  formation  of 
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a  channel  3,000  feet  long,  200  feet  wide,  and  16  feet  deep,  extending 
from  the  16  loot  contour  in  Green  Bay  to  the  lower  end  of  the  channel 
in  the  Menominee  River  of  the  same  width  and  depth. 

Remarl's  and  recommendations. — The  fnll  amount  of  the  original  esti- 
mate for  the  huprovement  of  this  harbor  has  been  approi)riated  and  the 
object  sought  is  obtained. 

A  comparison  of  the  surveys  made  in  July,  1889,  and  January,  1892, 
show  that  in  the  two  and  a  half  years  intervening  the  16-foot  contour 
advanced  1,100  feet  on  a  line  in  prolongation  of  the  center  line  of  the 
channel,  and  that  52,399  cubic  yards  of  material  were  deposited  within 
the  channel  limits. 

Of  the  1,900  linear  feet  of  the  south  pile  pier,  biiilt  in  1871-1874,  at 
least,l,000  linear  feet  should  be  rebuilt  above  the  water  line  without 
delay.  A  section  of  this  pier  covering  about  315  linear  feet  was  badly 
damaged  by  a  freshet,  the  line  of  piling  forming  its  channel  face  being 
undermined,  rendering  a  new  line  of  piling  necessary. 

An  appropriation  of  f  15,000  is  recommended  to  make  the  repairs  now 
needed  to  this  pier. 

Origijial  e8timat6  (see  Report  of  Chief  of  Engineers,  1874,  fart  1,  page  139).  $212, 000 

APPROI'RIATIONS. 


Act  of~ 

MarchS,  1871 $25,000 

June  10,  1872 25,000 

March  3,  1873 25,000 

Juno  23,  1874 25,000 

March  3,  1875 25,000 

August  14,  1876 8,000 

June  18,  1878 10,000 

March3,  1879 10,000 


Act  of— 

June  14,  1880 $10,000 

March  3,  lasi 12,000 

August  2,  1882 15,000 

Julys,  1884 10,000 

Augusts,  1886 3,000 

August  11,  1888 9,000 

Total 212,000 


Money  siMeinent, 

July  1,  1891,  balance  unexpended  (correct  amount,  rei)ort  1891) $3, 255. 05' 

June  30,  1892,  amount  expended  during  fiscal  year - 2, 876. 73 


July  1,  1892,  balance  unexpended  . 


378. 32 


{Amount  (estimated)  reciuired  for  eonij)letion  of  existing  project  * 15, 000. 00 
Amount  that  can  be  ])ro<i  ta]>ly  ex]>ended  in  liscal  year  ending  June  30, 1894    15, 000. 00 
jSubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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[Furnidhed  by  Mr.  11.  S.  Hutchinson,  deputy  collector  of  customs.] 

Name  of  harbor,  Menominee,  Mich. ;  collection  district,  Sui)erior,  Mich. ;  nearest 
light-house,  on  north  i)ierhead,  Menominee,  Mich. 


Arrivals  and  departures  of  vessels. 

Description. 

An-ivals. 

Departures. 

Nnniher.  j  Tonnage. 

Number. 

Tonnage. 

Stoam         

473 

:{83 

99, 836 
81,087 

470 
394 

100.561 

Sail      

83,131 

^ 

Totid 

856 

18i,52:.{ 

864 

183,695 

*  For  repairs  to  piers. 


Digitized  by  VjOOQIC 
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JPrineij^al  artiolea  of  export  and  import. 


Exports:  Tona. 

Fish 1,000 

Lath 4,125 

Lumber 442,500 

Herchandise,  general 7, 000 

Pickets 30,000 

Sand 1,462 

Shingles 2,250 

Slabs 15,000 


Total 503,337 


Imports: 
Apples . 
Cattle.. 


293 
90 


Imports — Continued,  Tons. 

Coal  and  coke 5, 5Ji"> 

Flour ^ 860 

Hay 10,000 

Lime  and  cement 5S0 

MerchandiKse,  ji»oncral 6,  Gf)0 

Mill  sturt's. 10, 5(K) 

Oats 128 

Posts,  fence 513 

Salt 900 

Stone 7,000 

Wood 17,500 


Total 59,899 


COMMKRCIAI.  STATISTICS  FOR  THE  CALENDAR  YEAR  KXDING   DKCKMUKll  31,  1891. 
[Fomlahedby  Mr.  K.  Ltindberg,  deputy  collector  of  customs.] 

Name  of  harbor,  Marinette,  Wis. ;  collection  district,  Milwaukee,  Wis.j  nearest 
light-house,  on  north  pier-head,  Menominee,  Mich. 

Arrivals  aud  departures  of  vessels. 


Deacriptioii. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

steam       

524 
553 

128,  777 
140,  ;{30 

526 
554 

129, 097 
138  839 

jSoil      - 

Total 

1,077 

269, 107 

1,080 

267, 936 

Principal  articles  of  export  and  import. 


Exports :  Tons. 

Coal  and  coke 5,100 

Fish 293^ 

Lath ll,492i 

Lumber 412,500 

Paper 3,004 

Pickets 6,412 

Poles,  telegraph 42, 500 

PostB,fence 9,500 

Pulp 5,234 

Sash,  doors,  and  blindH 3, 100 

Saw  logs 180,000 

Shingles 12,300 

Soap 300 

Wood 15,000 

Total 709,736 

Total  approximate  value,  $4,000,000.    . 


Tons. 
180 
600 
10 


Imports : 

Apples 

Brick 

Butter 

Flour  

Hay 

Merchandise,  geiiernl 

Millstufts 

Oats 

Oil 

Peas  .'. 

Pork  and  bei-f 

Potatoes 

Salt   

Saw  logs 75.1H)0 

Stone : i;.i00 

Wood 2,500 


500 
1(K) 
200 
256 
101 
2, 022 
120 
30 
30 


Total 83,124 


lis. 

niPEOVEMENT  OF  MENOMINEE  RIVER,  MICHIGAN  AND  WISCONSIN. 

Object — ^The  formation  of  a  channel  of  navigable  width,  KJ  feet  deep, 
from  Green  Bay  to  N.  Ludington  Company^s  mill,  Marinette,  Wis.,  a 
distance  of  about  2  miles. 

Project, — The  original  project  approved  October  2,  1890,  for  the 
exi)enditure  of  $54,000  appropriated  by  act  of  September  19, 1890,  was 
for  dredging  a  channel  200  feet  wide  and  16  feet  deep,  from  Green  Bay 
up  the  Menominee  Biver  as  far  as  available  funds  would  admit. 
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Present  worJc8» — The  piers  of  the  Menomiuee  Harbor  improvement 
reader  constructiou  works  unnecessary  for  the  Menominee  River  im- 
provement. 

Depth  of  ioater. — The  lower  section^  6,550  linear  feet,  has  been  dredged 
200  feet  wide  and  16  feet  deep.  The  middle  section.  2,750  linear  feet, 
has  been  dredged  16  feet  deep,  for  a  width  varying  ttom  90  to  170  feet. 
A  shoaling  of  from  1  to  2  feet  has  occurred  in  places  since  dredging 
was  done,  but  there  is  a  depth  of  16  feet  over  the  larger  portion  of  the 
area  dredged.  The  upper  section^  2,400  linear  feet,  proposed  width  100 
feet,  has  a  depth  of  from  I  to  13  feet.  No  work  has  been  done  upon  this 
section. 

Operations  during  ths  fiscal  year. — Under  contrac*,t  dated  December 
13,  1890,  with  Messrs.  Truman  &  Cooper,  of  Manitowoc,  Wis.,  for  dredg- 
ing 200,000  cubic  yards,  more  or  less,  work  was  in  progress  at  the 
beginning  of  the  fiscal  year  and  continued  without  interruption  until 
November  27,  when  dredging  closed  for  the  season.  Work  was  resumed 
April  13,  1892,  and  is  still  in  progress.  Under  this  contract  126,047 
cubic  yards  of  material  were  removed  during  the  fiscal  year. 

By  hired  labor  and  the  use  of  United  States  dredged  Nos.  1  and  2 
78,218  cubic  yards  of  material  were  removed  from  the  channel  between 
October  9,  1891,  and  June  30, 1892.  Dredge  No.  2  was  transferred  to 
Green  Bay  May  21, 1892.  Dredge  No.  Iwras  working  at  Menominee  at 
the  close  of  the  fiscal  year. 

By  hired  labor  and  purchase  of  materials  in  open  market  ^'epairs 
were  made  to  the  dredging  plant. 

Beniarks  and  recommendations. — ^The  formation  of  a  channel  having  a 
uniform  width  of  200  feet  was  originally  contemplated,  but  for  reasons 
fully  set  forth  in  the  Chief  of  Engineer's  Report  for  1891,  pages  2529, 
2530,  it  was  deemed  advisable  to  reduce  the  upper  2,600  linear  feet  to 
a  width  of  100  feet. 

A  comparison  of  the  surveys  made  in  1889  and  1892  indicate  that 
over  the  area  thus  far  dredged  considerable  shoaling  has  occurred  in 
places. 

For  the  maintenance  of  the  channel  an  appropriation  of  $10,000  is 
'recommended. 

Original  estimate  (see  House  Ex.  Doc.  No.  34,  Fifty-first  Congress,  first 
session) $109,609.80 

Revised  estimate  (see  Report  of  Chief  of  Eocineers,  1891,  pagt^s  2529, 
2530) :. 74,500.00 

APPKOPKIATIONS. 

Act  of— 

September  19, 1890 $54,000.00 

July  13,  1892 20,500.00 

Total 74,500.00 

Money  statement. 

July  1,  1891,  balance  unexpended $42,927.68 

June  30,  1892,  amount  expended  during  fiscal  year 27, 072. 69 

July  1,  1892,  balance  unexpended 15, 854, 99 

July  1,  1892,  outstanding  liabilities $88-1.39 

July  1,  1892,  amount  covered  by  uucompleted  contracts 8,  354. 05 

9,238.44 

July  1,  1892,  balance  available 6,616.55 

Amount  appropriated  by  act  approved  July  13,  1892 20, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 £)igit4sacib\cGoC!27, 116. 55 
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fAmoant  reatiinated)  required  for  completion  of  existing  project ** $10, 000. 00 
Amount  uiat  can  be  profitably  expended  in  fiscal  year  encQng  June  90, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMERCIAL  STATIS11G8  FOR  THE  CALENDAR  YEAR  ENDINO  DECEMBER  31,  1891. 

The  commercial  statistics  for  the  Menominee  River  are  the  same  as  for  Menominee 
Harbor,  Michigan^  and  Marinette,  Wis. 


116. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  from  Green  Bay  up  the  Oconto 
River  to  the  city  of  Oconto. 

Frcject. — The  original  project,  adopted  in  1882,  provided  for  the 
formation  of  a  channel  100  feet  wide  and  8  feet  deep  by  extending  tlie 
.slab  pier  built  by  the  city  to  the  10  foot  contour  in  Green  Bacy,  and 
dredging  between  the  piers  and  up  the  river  to  Section  Street  Bridge, 
a  distance  of  about  2  miles,  the  piers  to  be  parallel  to  each  other  and 
150  feet  apart. 

Present  worJcs. — (1)  K"orth  pier,  1,603  feet  long,  20  feet  wide.  For 
1,100  feet  the  piles  are  5  feet  apart;  for  the  remaining  503  feetthe  piles 
are  4  feet  apart  on  the  channel  side,  and  2  feet  apart  on  the  outer  side, 
the  latter  being  provided  with  wale  timbers,  cross-ties,  and  tie-rods. 
The  filling  is  composed  of  slabs  and  edgings  ballasted  with  sand.  (2) 
South  pier,  2,151  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are  6 
feet  apart;  the  remaining  351  feet  is  close  pUing.  The  filling  is  com- 
posed of  slabs  and  edgings  ballasted  with  sand,  except  the  outer  301 
feet,  which  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer  side 
of  the  south  pier,  beginning  300  feet  from  the  outer  end  for  a  distance 
of  1,«»00  feet,  is  protected  from  ice  pressure  by  a  line  of  close  piling, 
thence  shoreward  for  a  distance  of  850  feet  by  riprap.  (4)  Additional 
stability  is  given  to  1,850  feet  of  the  south  pier  by  a  line  of  piles  on  the 
channel  side  3  feet  apart,  provided  with  wale  timbers,  cross-ties,  and 
iron  tie-rods  at  intervals  of  9  feet. 

Depth  of  water. — Originally  2  feet,  increased  to  3J  feet  by  local  enter- 
priee. 

A  plat  of  the  soundings  taken  in  May,  1802,  shows  the  governing 
depth  at  the  harbor  entrance  to  be  about  7  J  feet,  and  in  the  river  as  far 
ap  as  Spies  Mill  to  be  about  6^  feet. 

Operations  during  the  fiscal  year. — ^By  hired  labor  and  purchase  of 
materials  in  open  market,  the  north  pier,  which  was  seriously  damaged 
by  a  freshet  in  April,  1891,  was  repaired  by  driving  a  line  of  piles  along 
the  channel  face  for  a  length  of  750  feet.  The  piles  were  driven  3  feet 
apart  from  center  to  center,  and  provided  with  wales  and  binders. 

Remarks  a/nd  recommendations. — In  order  to  maintain  a  depth  of  8 
feet  of  water,  periodical  dredging  will  be  necessary.  The  piers,  being 
of  a  frail  character,  will  require  frequent  repairs. 

*  For  maintenance  of  channel,  ^        ,,  C^  r%nn](> 

ENa  92 137  ^^'^^'^  ^y  ^^OOglL 
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For  maintenance  and  preservation  it  is  estimated  that  tlO,000  will 
be  needed  for  the  fiscal  year  ending  Jane  30, 1894. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1646) $150,  OOO 

APPROPRIATIONS. 

Act  of— 

March  3,  1881 $10,000 

August  2,  1882 15,000 

July  5, 1884 15.000 

August  6,  1886 •. 8,000 

August  11,1888 20,000 

July  13,  1892 3,000 

Total 71,000 

Money  statement. 

July  1, 1891,  balance  unexpended $2,965.13 

June  30, 1892,  amount  expended  during  fiscal  year 2, 855^  90 

July  1, 1892,  balance  unexpended ^ 109.23 

Amount  appropriated  by  act  approved  July  13,1892 3,000.00 

Amount  available  for  fiscal  ^ear  ending  June  30, 1893 3, 109.23 

{Amount  (estimated)  required  for  completion  of  existing  project 79, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  vear  ending  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


List  of  material  u$ed  and  aoii  of  9am€  in  place  for  repairing  hff  hired  labor,  and  purohaae 
of  materiaU  in  open  market^  730  lineal  feet  of  the  north  pier  at  Oconto,  Wiaconein, 


Artielea  and  qaantities. 


250  roand  piles,  28  feet  long,  ftirniBhed  and  driven,  at . . 
2S0  U  screw  bolts,  nats,  and  washers  (3,410  pounds),  at. . 

12,192  feet  B.  M.  pine  timber,  8  inches  by  12  inches 

221  conls  slabs  and  edidngs  for  filling,  at 

400  oubio  yards  of  sand  b£la8t,at 

i|  days'  labor  leveling  sand  ballast,  at 


Total. 


Price. 


$5.00 
2.63 

25.00 

2.25 

.25 

1.76 


Amount. 


$1,250.00 

89.08 

304.80 

497.25 

100.00 

7.87 


2,249.00 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,   1891, 

[Furnished  by  Mr.  John  Noonan,  mayor.] 

Name  of  harbor,  Oconto^ia. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light* 
house,  Sherwood  Point,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Kumber. 

Tonnage. 

Steam 

310 
124 

15,500 
12,400 

310 
124 

15,500 
12,400 

Sail 

Total 

434 

27,900 

434 

27,900 
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Ptineipal  artieUa  of  export  and  import. 


Exports:  Tom. 

Lath 137^ 

Lumber 7,500 

Shingles 150 

•  Tiee,  railroad 1,400 


Total :  9,187i 

Imports : 

Apples 15 

Barley 23^ 

Beans 30 

Brick 4,000 


Exports — Continaed:  Tons, 

Batter f 

Coal  and  coke 300 

Fish  .., 60 

Flour 161i 

Hay 60 

Lime  and  cement 43^ 

Oil 45 

Sawlogs 72,000 

Stone 2,800 

Wood 1,000 


Total 80,619 


I  I  7. 
IMPROVEMENT  OP  PEN8AUKEE  HABBOK,  WISCONSIN. 

Ohieet. — ^To  secure  a  navigable  channel  from  Green  Bay  into  the  Pen- 
sankee  Biyer. 

Project. — ^The  original  project,  adopted  in  1883,  provides  for  continning 
a  slab  pier,  which  had  been  bailt  by  private  enterprise,  nntil  it  should 
reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  channel  south 
of  it  to  a  depth  of  10  feet  and  width  of  100  feet,  connecting  the  deep 
water  in  the  river  with  the  deep  water  in  the  bay. 

Present  works. — (1)  A  slab  pier,  1,300  feet  long  and  20  feet  wide, 
flUed  with  slabs  and  edgings  aud  ballasted  with  sand  and  stone.  It 
was  built  in  1883  and  repaired  in  1885  and  1891.  (2)  One  thousand  six 
hundred  feet  of  slab  pier,  built  by  private  enterprise,  was  nearly  all 
destroyed  by  a  storm  in  1885.  The  destruction  of  this  work  left  the 
Xwrtion  of  the  pier  built  by  the  United  States  a  detached  work. 

JDepth  of  water. — Originally  2  feet;  increased  by  private  enterprise  to 
from  7  to  9  feet  for  a  width  of  30  feet.  The  destruction  of  the  portion 
of  the  pier  built  by  private  enterprise  by  the  storm  of  October,  1885, 
resulted  in  restoring  the  channel  to  about  its  original  condition. 

A  survey  made  in  May,  1890,  showed  the  governing  depth  to  be  2.8  feet. 

Operations  during  the  fiscal  year. — By  hired  labor  and  purchase  of 
materials  in  open  market,  about  600  linear  feet  of  the  west  end  of  the 
pier,  damaged  by  fire  in  September,  1891,  were  repaired  in  October  and 
November,  1891. 

BemarJcs  a/nd  recommendations. — For  the  preservation  of  the  existing 
works  it  is  estimated  that  tl,000  will  be  needed  for  the  fiscal  year  end- 
ing June  30, 1894. 

Should  ftirther  improvement  of  this  harbor  be  deemed  necessary  it  is 
believed  that  the  modified  project  submitted  in  report  dated  Feburary 
2,  lS&2j  the  estimated  cost  of  which  is  $8,800,  would  be  all  that  is  needed. 

No  arrivals  or  departures  of  vessels  were  reported  at  this  harbor  for 
the  calendar  year  ending  December  31, 1891.  Several  boats  are  engaged 
in  fishing,  and  it  is  claimed  that  this  business  would  materially  increase 
if  the  water  at  the  harbor  entrance  was  deepened. 

Estimated  cost  (see  Beport  of  Chief  of  Engineers,  1883,  page  1662) $60,000 

APPROPRIATIONS. 

Act  of— 

August  2,1882 $10,000 

July  5, 1884 5,000 

Total e^^i^^^^y^^O^  15,000 
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Money  statement. 

Jnly  1, 1891, balance  unexpended .' $3,731.26 

June  30;  1892,  amount  expended  during  fiscal  year 2, 595. 90 

July  1, 1892,  balance  unexpended 1,135.36 

{Amount  (estimated)  required  for  completion  of  existinjB^  project 35, 000. 00 
Amount  that  can  be  nrofitabl^  expended  in  fiscal  year  ending  June  30, 1894      1, 000.00 
Submitted  in  comniiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


118. 

IMPROVEAIENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Object. — To  secure  a  more  direct  and  deeper  channel  from  Green  Bay 
into  the  month  of  the  Fox  Eiver,  where  the  harbor  of  Oreen  Bay  is 
located. 

Praject. — The  original  project,  adopted  in  1866,  provided  for  dredging 
a  channel  200  feet  wide  and  12  feet  deep  from  the  mouth  of  the  Fox 
River,  through  Gra«8y  Island,  to  the  12-foot  contour  in  Green  Bay,  a 
distance  of  about  8,800  feet,  and  revetting  some  650  feet  of  the  same  at 
Grassy  Island.    This  project  was  completed  in  1871. 

A  supplementary  project  adopted  in  1872  provided  for  straightening 
the  channel  and  increasing  its  depth  to  13  feet. 

In  1874  it  was  decided  to  increase  the  depth  to  14  feet;  this  increased 
the  length  to  about  10,600  feet. 

Soundings  taken  through  the  ice  in  February,  1892,  disclosed  the 
existence  x)f.  a  shoal  at  a  distance  of  1,000  feet  beyond  the  point  to 
which  dredging  had  previously  been  done,  increasing  the  length  of  the 
channel  to  about  11,600  feet. 

A  modification  of  the  existing  project  was  submitted  February  12, 
1892,  tor  increasing  the  depth  of  the  present  channel  to  16  fi^t  and 
extending  it  in  a  direct  line  through  the  bar  that  projects  from  Sable 
Point,  making  its  total  length  about  16,500  feet. 

Present  works. — Revetments  at  Grassy  Island.  (1)  West  revetment 
620  feet  long  and  14  feet  wide,  with  close  piling  on  the  channel  side  and 
anchor  piles  about  5  feet  apart  on  the  outer  side.  The  timber  super- 
structure is  5  feet  high.  This  revetment  was  built  in  1870,  rebuilt  above 
water-line  in  1887,  and  is  in  good  condition.  (2)  East  revetment  705 
feet  long  and  14  to  17  feet  wide,  with  close  piling  on  the  channel  side, 
and  on  the  bay  side  close  piling  for  425  feet,  and  for  the  remaining  280 
feet  piles  about  5  feet  apart.  The  timber  superstructure  is  7  feet  high. 
This  revetment  was  built  in  1869,  rebuilt  above  the  water  line  in  1885, 
and  is  in  good  condition. 

Depth  ()f  water. — Originally  a  narrow  and  circuitous  channel  6  feet  in 
depth.    The  present  channel  is  200  feet  wide  and  14  feet  deep. 

Operations  during  the  fiscal  year. — Under  contract  dated  December 
13, 1890,  made  with  Messrs.  White  &  Finch,  of  Grand  Haven,  Mich., 
dredging  was  in  progress  at  the  beginning  of  the  fiscal  year.  This 
contract  was  completed  September  30, 1891.  The  amount  of  material 
removed  under  this  contract  during  the  fiscal  year  was  15,631  cubic 
yards. 

By  hired  labor  and  service  of  the  United  States  Dredge  No.  2,  dredg- 
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ing  wa8  began  May  24, 1892,  and  suspended  June  20, 1892,  resulting  in 
the  removs^  of  7,735  cubic  yards  of  material. 

BemarJcs  a/nd  recommendations. — For  continuing  work  on  the  16-foot 
channel,  it  is  estimated  that  $25,000  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1894,  and  for  the  preservation  and  main- 
tenance of  the  existing  works  $5,000  will  be  needed  for  the  same  period, 
a  total  of  $30,000. 

Estimated  cost  of  the  prqjeot  adopted  in  1881  (see  Report  of  Chief  of 

Engineers,  1881,  page  2069)  $135,000.00 

Estimated  cost  for  a  chamiel  16  feet  deep,  submitted  February  12,  1892.      91, 915. 00 


APPROPRIATIONS. 


Act  of— 

Jnne23,  1866 $30,500 

March  2,  1867 45,000 

July  25.  1868  (allotted) 17, 500 

April  10,  1869  (aUotted)  ....  44, 550 

July  11,  1870 17,500 

March  3,  1871 17.500 

March  3,  1873 20,000 

Jnne23,  1874 10,000 

March  3,  1875 10,000 

AngDBtU,  1876 8,000 

Jimel8,1878 5,000 


Act  of— 

March  3, 1879 $4,000 

June  14, 1880 6,000 

March  3,  1881 5,000 

August  2,  1882 20,000 

July  5,  1884 10,000 

August5,  1886 7,000 

August  11,  1888 10,000 

September  19,  1890 10, 000 

July  13,1892 25,000 

Total 322,550 


Money  statement. 

July  1,  1891,  balance  unexpended $10,224.80 

June  dOf  189^2,  amount  expended  during  fiscal  year 6, 395. 75 

July  1,  1892,  balance  unexpended 3, 829. 05 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 


Amount  available  for  fiscal  year  ending  June  { 


28,829.05 


{Amount  (estimated)  required  for  completion  ot  existing  project 71, 915. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    30, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acto  of  1^  and  1867. 


001CM1ERCIA1.  STATISTICS  FOR  THB  CALENDAR  YEAR  EXD/XG  DECEMBER  31,  1891. 
[Famished  by  Mr.  Chas.  Hartung,  deputy  collector  of  customs.] 

Name  of  harbor,  Green  Bav,  Wisconsin ;    collection  district,  Milwaukee,  Wis. ; 
nearest  light  house,  Grassy  Island,  Wisconsin. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam 

485 
262 

157, 271 
49,079 

431 
271 

157,535 

Sail        •. 

48.546 

Total.... 

607 

206,390 

702 

206,080 

Note. — ^The  figures  show  that  a  larger  class  of  vessels  than  formerly  is  being  em- 
ployed in  the  Green  Bay  trade.  Thus,  while  there  were  14  less  arrivals  in  1891  than 
in  1890,  the  tonnage  was  31,553  tons  greater.  There  were  42  less  departures  in  1891 
than  in  1890^  but  the  tonnage  was  33,755  tons  greater.  Digitized 
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PHndpal  artiisUs  of  export  and  import. 


Exports:  Tom. 

Barley 2,115 

Beer 44^ 

Brick 4,478 

Cattle 100 

Cheese 16 

Coal 2,843 

Flour 21,499i 

Furniture 16 

Hay 118 

Hogs 10 

^        Horses 18 

Iron  and  steel 2,115 

Lime 2 

Lumber .^. 18,535^ 

Machinery .*. 16 

Malt >     120 

Merchandise,  general 5, 115 

Mill  stuffs 2,379 

Oats 2,164 

Oil 2 

Pease 

Pickles. 

Plaster,  land 

Potatoes 

Rye 2,884 

Salt  . 
Stone 
Wagons  and  carriages 


31 

9 

38i 


75 

4 


Wheat 1,380 


Total 66,423 


Imports :  Todb, 

Apples 148 

Barley 96 

Cement 15 

Coal 108,232 

Fish 99 

Hay 14 

Horses 5 

.  Iron  and  steel 8,969 

Lumber 5,189 

Marble 17 

Merchandise,  general 4, 156 

Oil ..: '390 

Ore,  chemical 1,531 

Paint 101 

Salt 6,790 

Sand 1,987 

-Sheep 4 

Shingles 190 

Shingle-boltB 1,066 

Ties,  railroad 917 

Wheat 63 

Wood 5,017 

Wood  pulp 4,786 


Total 149,782 


II  9- 

IMPROVEMENT  OP  HARBOR  OF  REFUGE  AT  ENTRANCE  OP  STURGEON 
BAY  CANAL,  WISCONSIN. 

Object, — ^To  form  a  harbor  of  refage  inclosing  the  Lake  Michigan  en 
trance  to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  and  also  to 
afford  a  safe  entrance  to  the  canal  in  rough  weather. 

Project. — ^The  original  project  was  submitted  in  1871  and  adopted  in 
1873.  It  provided  for  the  construction  of  converging  piers  inclosing  a 
triangular  area  of  about  10  acres,  which  was  to  be  dredged  out  to  the 
requirements  of  navigation  at  that  time.  The  piers  were  about  1,200 
feet  long,  850  feet  apart  at  the  shore  line,  and  250  feet  at  the  outer  end. 

Supplementary  projects  adopted  in  1879  and  1880  provided  for  sheet 
piling  the  pile  piers,  extending  each  pier  150  feet  by  detached  works, 
so  as  to  increase  the  width  of  entrance  from  235  feet  to  335  feet,  and 
dredging  to  obtain  at  least  16  feet  in  depth  over  so  much  of  tiie  area 
of  the  basin  as  would  be  useful  to  vessels  entering  the  harbor. 


Digitized  by  VjOOQIC 
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Present  works. 

Width. 

North 

South 

pier. 

length. 

SUrnier: 

nles  4  feet  apart 

FeeL 

U 
U 

u 

18 
20 
2i 

100 
150 
612 
32 
200 
200 

Ftet. 
100 

Oi^^  P*^*"K -  -....,... "         "  '.  .      .  .... 

150 

iPfle  p1<*T,  clonw  pllinr , 

512 

Do .'. 

32 

Cribpier 

200 

tK.:::::::"::::::::::::::  :::::::::::::::::::::::::::::::;:::::;::: 

200 

r.^£tl»'^«ff4tl|  7*1^1  npi^r      .    .     .. 

1,104 

1,104 

Crib  piers 

24 
30 

100 
50 

100 

^....... ::":..::::::;::::::::;:::;:;:;;:::;        ::  : ; 

50 

T.fingtrh  of  ftcrh  df^tsrb«<i  pi«r 

150 

150 

T<rti%l  length  of  Mich  pi^r    , , ,.. 



1,844 

1.344 

_^ 

Guide  piling  to  connect  main  and  detaclied  piera,  to ta] feet . .  333 

North  slab  and  pile  pier  sheet  piled do...         682 

Sonth  slab  and  pile  pier  sheet  piled do...         700 

Material  dredged cubic  yards..  163, 462 

The  slab  and  pile,  piers  were  built  in  1873-1874;  the  pile  piers  are  in 
fair  condition;  the  slab  piers  were  rebuilt  above  the  water  line  in  1889- 
W.  The  cribs  piers  were  built  in  1878-'84,  and  are  in  fair  condi- 
tion. The  ^ide  piling  which  connects  the  main  and  detached  piers, 
built  in  1881,  is  considerably  decayed,  and  will  need  to  be  reconstructed 
at  an  early  date. 

Depth  of  water, — During  the  month  of  July,  1891,  a  channel  120  feet 
wide  and  16  feet  deep,  extending  from  the  16-foot  contour  in  Lake 
Michigan  to  the  entrance  of  canal,  was  completed  by  dredging. 

A  plat  of  soundings  taken  April  10, 1892,  shows  the  governing  depth 
on  that  date  to  be  about  12  feet. 

The  restoration  of  a  channel  to  a  depth  of  16  feet  was  begun  June 
21, 1892,  and  is  in  progress  at  the  close  of  the  fiscal  year. 

Operations  during  the  fiscal  year, — ^By  hired  labor  and  purchase  of 
materials  in  ox>en  market  repairs  were  made  to  the  bulkheads  at  the 
outer  extremities  of  the  piers  and  to  the  sheet  pUing  of  the  north  and 
south  piers. 

During  the  months  of  July,  1891,  and  June,  1892,  United  States 
dredge  No.  2  removed  13,640  cubic  yards  of  material  from  the  channel. 

BmMrki  and  recommendations. — ^The  plat  of  soundings  taken  April 
10, 1892,  shows  a  deposit  in  the  channel  of  about  21,000  cubic  yards  of 
material  since  July,  1891. 

For  the  maintenance  of  the  channel  and  piers  an  appropriation  of 
$5,000  is  recommended  for  the  fiscal  year  ending  June  30,  1894. 

Estimated  coat  (see  Beport  of  Chief  of  £ngineers,  1874,  Part  I,  page  Ul). .  $180, 000 

AFPBOPRIAIIOKS. 


iusiof— 

March  3,  1873 $40,000 

.      Jnne23,1874 10,000 

June  18,  1878 30,000 

March3,  1879 30,000 

Jnnel4,  1880 10,000 

March3, 1881 10,000 

Angast2,1882 20,000 


Act  of— 

Julys,  1884 $10,000 

Augusts,  1886 5,000 

September  19,  1890 3, 000 

July  13,  1892 5,000 

Total 173,000 


Digitized  by  VjOOQIC 
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Mo7iey  statement. 

July  1,  1891,  balance  nnexpended $3,025.35 

June  30,  1892,  amonnt  expended  during  fiscal  year 1, 803. 75 

July  1, 1802,  balance  unexpended 1,221.60 

July  1, 1892,  outstanding  liabilities 100.00 

July  1,  1892,  balance  available 1,121.60 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiseal  year  ending  June  30, 1893 6, 121. 60 

{Amount  (estimated)  reaulred  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATISTIC8  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1891. 

[Fnmished  by  Mr.  Jesse  Spalding,  prosident  Sturgeon  Bay  and  Lake  Michigan  Canal  and  Harbor 

Company.] 

Name  of  harbor,  harbor  of  refuge  at  rntrance  of  Stargeon  Bav  Canal,  Wisconsin; 
collection  district,  Milwaukee,  Wis. ;  nearest  light-house^  on  north  pier  head,  entrance 
to  harbor. 

Arrivals  and  departures  of  vessels. 


Direction. 

Steam. 

Sail. 

Totids. 

Trips. 

Gross  tons. 

Trips. 

Gross  tons. 

Trips. 

Gross  tons. 

Down       

1,608 
1,409 

422,600 
381,800 

940 
778 

835,000 
227,100 

2,548 
2,187 

757,600 
606,900 

Vn         

Total  . 

3,017 

804,400 

1.718 

562,100 

4,735 

1,366.500 

In  addition  to  the  foregoing  it  is  reported  that  580  vessels  sought  shelter  in  the 
canal  during  the  season  of  1^1. 


II  10. 

IMPROVEMENT  OF  AHNAPEE  HABBOR,  WISCONSIN. 

Object. — To  secure  a  small  artificial  harbor  for  local  purposes  in  the 
Ahnapee  Eivcr  with  a  navigable  channel  leading  thereto  firom  Lake 
Michigan. 

Project. — ^The  project  of  improvement  adopted  in  1876  provided  for 
the  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construction 
of  two  piers  extending  from  the  shore  line  to  the  18  foot  contour  in  the 
lake;  also  for  blasting  and  dredging  rock  from  the  river  bed  near  its 
mouth  for  a  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project  approved 
September  27, 1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  farther  from  the  center  line  of  the  channel  between  the 
piers  than  the  old  piers,  and  will  afford,  when  completed,  a  200-foot 
entrance  between  the  pier  heads. 

Present  works, — (1)  North  pier,  1,102  feet  in  length,  composed  of  352 
feet  of  pile  pier,  320  feet  of  which  is  14  feet  wide,  and  32  feet,  20  feet 
wide;  also  750  feet  of  cribs  20  feet  wide.  (2)  South  pier,  1,125  feet  in 
length,  composed  of  625  feet  of  pile  pier  14  feet  wide,  and  500  feet  of 
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cribs  20  feet  wide.  The  pile  piers  were  built  in  1871-1874.  The  south 
pier  was  provided  with  sheet  piling  in  1880  and  the  north  pier  in  1891. 
The  superstructure  is  considerably  decayed  and  will  soon  require  re- 
newal; in  other  respects  both  piers  are  in  good  condition.  The  crib 
piers  were  built  in  1875  to  1889  and  are  in  good  condition. 

Depth  of  water. — Originally  2  feet.  Soundings  made  in  October, 
1891,  showed  a  depth  of  water  at  the  entrance  of  16J  feet,  thence  to  the 
west  end  of  the  harbor  piers  12  feet. 

One-third  of  the  area  from  which  rock  has  been  excavated  has  the 
required  depth  of  12  feet;  over  the  other  two-thirds  the  average  depth 
is  9  feet. 

Operatians  during  the  fiscal  year. — By  hired  labor  and  purchase  of 
material  in  open  market  the  north-pile  pier,  352  feet  long,  was  provided 
with  sheet  piling  composed  of  a  double  row  of  3-inch  by  12-inch  by  20- 
foot  pine  plank. 

United  States  Dredge  No.  2  removed  C52  cubic  yards  of  rock  and 
28,205  cubic  yards  of  sand  and  gravel  from  the  channel.  The  rock  was 
nsed  for  refilling  and  riprapping  the  piers. 

Bemarks  and  recommendations. — ^To  complete  the  project  the  following 
work  is  required :  100  linear  feet  of  cribs  for  extending  each  pier  60 
feet;  200  linear  feet  of  guide  piling  to  connect  the  main  and  detached 
piers;  and  the  removal  of  about  3,500  cubic  yards  of  rock  by  drilling, 
blasting,  and  dredging. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1894,  it  is  contemplated  expending  it  chiefly  for  pier  extension  and 
rock  removal.    An  appropriation  of  $19,000  is  recommended. 

The  Abnapee  and  Western  Bailroad,  a  new  line  to  connect  Ahns^ee 
with  the  Kewaunee,  Green  Bay  and  Western  Bailroad  at  a  point  about 
midway  betweeh  Kewaunee  and  Green  Bay,  is  approaching  completion, 
and  it  is  expected  will  be  in  ox)eration  sometime  during  August  of  the 
present  year. 

Estimated  cost  (eee  Beport  of  Chief  of  Engineers,  1876,  Part  11^  pages  Sid- 

359;  1880,  page  1910) $175,000 

Additional  eetimate  (see  Beport  of  Chief  of  Engineers,  1891,  page  2539) ...      10, 000 

Total 185,000 

APPROPRIATIONS. 

Act  of—  Act  of— 

March  3,  1871 $25,000;          August  2,  1882 $12,000 

'          July5,1884 15,000 

August  5,  1886 16,000 

August  11,  1888 5,000 

September  19,  1890 6, 000 

July  13,  1892 7,000 


June  10. 1872 25,000 

March3, 1875 25,000 

AugustU,  1876 8,000 

June  18,  1878 8,000 

Marcb3,1879 7,000 

Juno  U,  1880 7,000 

MarcliS,  1881 8,000 


Total 173,000 

Money  statement 

July  1, 1S9L  balance  unexpended $4,726.84 

June  30,  1892,  amount  expended  during  fiscal  year 4, 032. 14 

July  1, 1892,  balance  unexpended 694.70 

Amount  appropriated  by  act  approved  July  13, 1892 7,000.00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 7,694.70 


f  Amount  (estimated)  required  for  completion  of  existinjcf  project 12, 000. 00 
Amount  tnatcan  be  profitably  expended  in  fiscal  y6ar  ending  June  30, 1894    12, 000. 00 
Submitted  in  compliance  with  requirements  of  »ectious  2  of  river  and 
harbor  acta  of  1866  aud  1807. 
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LUi  of  maUriaU  used  and  oo9t  of  same  in  place/or  Bheetpiling  S6i  Unearfeet  of  the  north 
pile  pier  at  Ahnapee  Harhor,  JfASoonsin, 

44,144  feet,  b!  M.,  pine  plank,  at  $17 $75(1:46 

7,344  feet,B.M.,  pine  lumber,  8  inches  by  12  inches,  $17 124.85 

2,629  pounds  screw  bolts,  at  2.6  cents 68. 35 

42,300  feet,  B.  M.,  sheet  piling  driven,  at$10 423.00 

Labor,  pay  rolls 327.04 

1,000  pounds  wrought  spikes 26.80 

Total 1,720.49 

Cost  per  linear  foot 4.88 


COMMKRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1891. 
[Fornlshed  by  Mr.  M.  T.  Patrker,  mayor.]  . 


Name  of  harbor,  Ahnapee,  Wis. ;  collection  district,  Milwaukee,  Wis. ; 
house,  Kewaunee,  Wis. 


itUght- 


Arrivals  and  departures  of  vessels. 

Deflcription. 

Axrivals. 

Departures. 

Steam 

No, 
346 
298 

191,835 
24,030 

No. 
845 
293 

Tons. 
191,635 

Sail.            

24.520 

•     Total 

643 

216, 2«6 

638 

216,155 

- 

Principal  articles  of  export  and  import. 


Exports :  Tonfl. 

Bark,  tan 1,020 

Barloy 210 

Brick 220 

Bntter 95 

Cattle 650 

Cheese 610 

Egffs 73 

Fish 145 

Flour 215 

Furniture 10 

Hay 900 

Hides 27 

Hogs 19 

Lumber 1, 100 

Merchandise,  general 100 

Mill  stuffs 95 

Oats 305 

Pease 3,312 

Pork  and  Wt^f 25 

Posts,  fence 2,805 

Potatoes 295 

Rags 22 

Rye 275 

Sheep 44 

Shingles 770 

Ties,  railroad :.  6,710 

Wheat 2,900 

Wood 10,000 

Wool 10 

Total 32,862 

Total  approximate  value,  $480,000. 


Imports:  Tons. 

Agricultural  implements 500 

Apples 25 

Beans 3 

Beer  and  liquors 182 

Cattle 25 

Chairs 6 

Coal  and  coke 160 

Com 30 

Flour 538 

Furniture 23 

Iron  and  steel 70 

Lath 210 

Leather 32 

Lime  and  cement 73 

Lumber 2,300 

Machinery,  heavy 76 

Marble 12 

Merchandise,  general 3, 250 

MiUstuffs 43 

Oats 8 

on 220 

Pease 2 

Plaster,  land 170 

Pork  and  beef 6 

Provisions 465 

Salt 346 

Sash,  doors,  and  blinds 18 

Sheep 1 

Shingles 64 

Wagons,    sleighs,    and    car- 
riages   242 

Woodenware 4 

Total  ..Pjaited.tjy.G.QQgI^8,996 
Total  approximate  value,  $410y00a 
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I  I  II. 
mPEOVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  firom  Lake  Michigan  into  the 
Kewaonee  Biver,  where  the  harbor  of  Kewaunee  is  situated. 

Project, — ^The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1881,  and  provides  for  the  formation  of  a  channel  from  a  point  about 
2,000  feet  south  of  the  original  mouth  of  the  Kewaunee  Biver,  through 
a  spit  of  land  about  300  feet  wide,  affording  communication  between 
the  liver  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  par- 
allel piers,  200  feet  ax^t,  are  to  be  constructed,  each  1,650  feet  long, 
extending  to  the  18-foot  contour.  Between  the  piers  and  through  the 
cut  the  channel  is  to  be  dredged  to  a  depth  of  14  feet. 

Present  works. — ^Pile  piers  lined  with  sheet  piling:  (1)  The  north  pier 
is  1^50  feet  long  and  16  feet  wide.  (2)  The  south  pier  is  1,125  feet  long 
and  16  feet  wide.  They  were  built  in  1881-1891,  and  are  in  good  con- 
dition. 

Depth  of  water. — Originally  2  feet.  Soundings  completSwl  April  22, 
1892,  showed  the  governing  depth  of  water  in  the  entrance  channel  to 
be  about  11^  feet. 

OperoMons  during  the  fiscal  year. — ^Under  contract  dated  December 
13, 1890,  with  Mr.  John  M.  Borgman,  of  Kewaunee,  Wis.,  for  the  con- 
struction of  300  linear  feet  of  pile  pier;  work  was  in  progress  at  the 
beginning  of  the  fiscal  year.  Under  this  contract  the  north  pier  was 
extended  250  feet  and  the  south  pier  50  feet.  The  work  was  completed 
September  17, 1^1,  and  the  contract  closed. 

Bemarks  and  recommendations. — ^The  conditions  of  this  place  are  un- 
usually favorable  for  the  construction  and  maintenance  of  an  excellent 
harbor. 

The  approved  project  provided  for  the  construction  of  8,300  linear 
feet  of  pier;  of  this  amount  2,375  linear  feet  are  completed. 

The  completion  of  a  railroad  in  October,  1891,  between  Green  Bay 
and  Kewaunee,  referred  to  in  the  last  annual  rex>ort,  and  the  estab- 
lishment of  a  line  of  steamers  plying  between  Kewaunee,  Wis.,  and 
Frankfort,  Mich.,  forming  a  connection  with  existing  railroad  lines,  a 
through  route  from  the  Missouri  to  the  Atlantic  seaboard  has  materially 
incres^ed  the  importance  of  this  harbor. 

Two  steamers  for  the  carriage  of  24  cars  each  between  Kewaunee  and# 
Frankfort  are  now  under  construction,  to  be  completed  and  delivered 
September  1.    They  are  256  feet  over  all,  54  feet  beam,  and  are  expected 
to  draw  12  feet  of  water. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1894,  it  is  contemplated  to  expend  it  chiefly  in  pier  construction.  An 
appropriation  of  $75,000  is  recommended. 

Estimated  cost  (see  Beport  of  Chief  of  Engineers,  1881,  page  2084) $200, 000 

APPROPRIATIONS. 

Act  of— 

March  3, 1881 $6,000 

Auffust  2,1883 12,000 

Jufy5, 1884 18,000 

AugnstS,  1886 10,000 

Angnst  11, 1888 10,000 

September  19,1890 20,000 

July  13,1892 30,000 

.  Total rti^edbyC-     105,000 

.ppropnated  by  the  local  authorities  in  1881,  and  expended  by  the  United 
States  onder  the  direction  of  the  engineer  officer  in  charge 8, 042. 72 
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Money  statement 

July  1, 1891,  balance  unexpended $11,080.46 

June  30, 1892,  amount  expended  during  fiscal  year 10,736.79 

July  1,  1892,  balance  unexpended 343.67 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  forfiscal  year  ending  June  30, 1893 30,343.67 

{Amount  ^estimated)  required  for  completion  of  existing  project 86, 957. 28 

Amount  tnat  can  be  prontabl^  expended  in  fiscal  vear  ending  June  30, 1894  75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


List  of  materials  used  and  oosi  of  same  in  ploGefor  ike  oontfriioHoii  oftSO  linear  feet  of 
the  north  pier  and  60  linear  feet  of  the  south  jmer,  at  Kewaunee  Harbor,  WiseonstUf  under 
contract  with  Mr.  John  M.  Borgman,  dated  Veoember  IS,  1890, 


Artides. 


QaantitieB 


Price. 


Ajnoimt. 


Koimd  pilea furnished  and  driven linear  feet.. 

Pine  timber,  6  inchee  bv  12  inches do 

Pine  timber,  12  inches  oy  12  inches do... 

White   oak   timber,  6   inches   by  12   inches,  and  10  inches   by  12 

inches feet,  R,M.. 

Pine  sheet  pile  planlc,  8  inches  by  12  inches  by  28  feet,  ftimished 

and  dri  ven feet,  B.  M . . 

Pine    plank,   8  Inches    by  12  Inches  by  16  feet,  ftunished  and 

laid feet,B.M. 

Screw  bolts  and  tie  rods .' pounds. 

Wrought  iron  spikes do — 

Stone cords. 

Total 

Cost  per  linear  foot 


1^409 
027 
6ie 

20,293 

60,882 

4,236 
8,831 
1,096 
728.3 


#0.20 
.18 
.23 

47.50 

29.00 

14.00 
.041 
.04 
4.65 


$3,081.80 
81.  SL 
125.66 

963.87 

1,474.13 

59.30 

897.89 

43.84 

3,386.59 


9,614.01 
32.05 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  81,  1881. 

(Furnished  by  Hon.  John  Wattawa,  mayor.l 

Name  of  harbor,  Kewaunee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pier  head,  Kewaunee,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Kumber. 

Tonnage. 

Number. 

Tomuige. 

Steam 

401 
213 

221,522 
13,423 

401 
218 

221,522 

Sail 

18.428 

Total 

614 

284,945 

6U 

284,945 

Digitized  by  VjOOQIC 
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Principal  articles  of  export  and  import. 


£xport8 :  Tons. 

Bark,  tan 1,320 

Barley *235 

Brick 2,000 


Batter . 
Cattle  . 
CheeBe . 


90 

240 

250 

30 

45 

Floor 16,125 

Hay 1,000 

Hides 7i 

Hogs 50 

Iron  and  steel 25 

Lumber 150 

Merchandise,  general 1,500 

Mill  stuffs 3,200 

Pease 3,750 

Plaster,  land 100 

Pork  and  beef 12 

Posts,  fence 1,425 

Potatoes 60 

Rye 70 

Salt 1,200 

Stone 7,000 

Ties,  railroad 4, 900 

Wheat 1,500 

Wood 13,000 

Wool H 


Total 59,28( 

Total  approximate  value,  $1,200,000. 


Imports : 
Apples . 
Beer  . . . 
Chairs  . 
Coal  and  coke . 


Tons. 

75 

179i 

9 

, 250 

Flour 13,975 


Iron  and  steel . 

Lath 

Leather 

Lime  and  cemeut. 

Lumber 

Malt. 


200 
14 
12 
145 
600 
237i 


Merchandise,  general 3,200 

OU 180 

Pork  and  beef 24 


Salt 1,620 


Sash,  doors,  and  blinds . 

Shingles 

Wagons  and  carriages  . 
Wooden  ware 


10 
45 
12i 
II 


Total 20,790i 

Total  approximate  value,  $850,000. 


I   I    12. 


IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 


Olject. — ^To  secure  a  navigable  channel  from  Lake  Michigan  into  Twin 
Rivers,  where  the  harbor  of  Two  Rivers  is  situated. 

Project, — ^The  project  for  the  improvement  of  this  harbor,  adopted  in 
1870,  provided  for  the  construction  of  two  parallel  piers  extending  from 
the  river  month  to  the  18-foot  contour  in  Lake  Michigan,  and  dredging 
between  them  to  a  depth  of  12  feet. 

Present  works.— 2i\^  and  crib  piers:  (1) North  pier,  1,810  feet  long, 
composed  of  1,060  feet  of  pUe  pier  14  feet  wide  and  750  feet  of  cribs  20 
feet  wide.  (2)  South  pier,  1,710  feet  long,  composed  of  960  feet  of  pile 
pier  14  feet  wide  and  750  feet  of  cribs  20  feet  wide.  The  pile  piers  were 
built  in  1871-1874,  and  the  cribs  in  1875-1884,  The  latter  are  in  good 
condition.  The  timber  superstructure  of  the  pile  piers  is  much  decayed 
and  should  be  rebuilt  at  an  early  day. 

Depth  of  water, — Originally  from  2  to  3  feet.  In  November,  1890,  a 
channel  90  feet  wide  and  12  feet  deep  was  completed.  A  survey  com- 
pleted May  4, 1892,  Skhowed  the  existence  of  a  channel  about  50  feet 
wide  and  9  J  feet  deep. 

Operations  during  the  fiscal  year. — There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1892,  Digitized  by  GoOglc 
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Rema/rk%  o/nd  recommendations, — The  steam  tugs  at  this  harbor  are 
employed  in  the  fishing  trade  and  towage  of  ra&  from  the  northern 
end  of  Lake  Michigan  and  Green  Bay,  therefore  they  are  not  avaUable 
for  towing  sailing  vessels  seeking  entranoe  into  tiie  harbor;  hence 
when  the  wind  is  unfavorable  they  are  'obliged  to  "  beat^  in.  Water 
being  shoal  near  the  shore .  ends  of  the  harbor  piers,  they  sometimes 
touch  bottom  when  wdl  inside  the  harbor  entrance.  It  will  therefore 
be  desirable  to  dredge  the  channel  12  feet  deep  the  full  widtii  between 
the  piers.  This  would  require  the  removal  of  about  39,000  cubic  yards 
of  material 

..  For  the  formation  of  a  wider  channel,  maintenance  of  the  same,  and 
rebuilding  decayed  superstructtire,  an  appropriation  of  tl2,000  is  recom'- 
mended  for  the  fiscal  year  ending  Jule  30, 1894. 

Estimated  ooet  (see  Report  of  Chief  of  Engineers,  1871,  page  123) $265,588.80 

APPROPBIATIONS. 


Act  of— 

March  8, 1871 $25,000 

June  10, 1872 25,000 

March  3, 1878 25,000 

June  23,  1874 15,000 

March  3, 1875 15,000 

August  14, 1876 5,000 

June  18, 1878 10, 000 

March  3, 1879 20,000 

June  14, 1880 20,000 


Act  of— 

March  3, 1881 $15,000 

August  2, 1882 15,000 

July  5,  1884 8,000 

August  11, 1888 2,500 

September  19,  1890 3,000 

July  18,  1892 3,000 

Total 206,000 


Money  statement. 

July  1, 1891,  balance  unexpended $860.98 

June  SiO,  1892,  amount  expended  during  fiscal  year 261. 12 

July  1, 1892,  balance  unexpended* .• 599.86 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 3,599.86 

I  Amount  (estimated)  required  for  completion  of  existing  project ^ . .  59, 088. 80 

I  Amount  tnat  can  be  prontably  expended  in  fiscal  year  eucQng  June  30, 1894  12, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
I    harbor  acts  of  1866  and  1867. 


COMMXBCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  BXDING  DECBMBSR  31,  1891. 

[Farnished  by  2Cr.  R.  B.  Mueller,  mayor.] 

Name  of  harbor,  Two  Rivers,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pier  head.  Two  Rivers,  Wis. 

Arrivals  and  departures  of  vessels. 


Desoriptioii. 

AnivalH. 

Number. 

Tonnage. 

Nomber. 

Xoniiage. 

Rt^»fiin.... ........ -T-Tr. 

63 

27,405 
ie,52S 

.      253 
63 

n,406 
li.5» 

Sail - - 

Totol 

81S 

48,028 

316 

48.988 
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Principal  articles  of  export  and  import. 


£xport8;  Tons. 

Applea 60l 

Barley 136i 

Beer 910 

Butter...... 14 

Cattle 258 

Chairs 9,000 

Cheese^ 43i 

Effm 18 

Fwh 900 

Flour 1,605 

Furniture 13,500 


Hides 

Ho|8 

Iron  and  steel . 

Leather 

Lumber . 


8,600 

35* 

73 

80 

li 

5,560 

Merchandise,  general 1, 850 

"  700 

48 
336 
340 
57 
660 
13 
2l8i 


Mill  stuffs 

Oats 

Pease 

Poles,  telegraph 

Poets,  fence 

Potatoes 

Provisions 

Rye 

Saw  logs 

Sheep «$ 

Shingles 75 

Wagons  and  carriages 55 

Wheat 1,461 

Woodenware 17,848i 

Wool 4 


Total € 

Total  approximate  value,  $2,600,000. 


Imports: 

Agricultural  implements  ..  80 

•Apples 117 

Barley 141 


Imports — Continued.  Tons. 

Beans ^ 16f 

Beer 455 

Butter li 

Brick 9,400 

Cattle ,  486 

Chairs 45 

Cheese 3^ 

Coal  and  coke 13 

Com 1,288 

FiBh 21 

Flour 408i 

Furniture 236^ 

Hay 8,200 

Hides 37 

Hogs 112 

Iron  and  steel 730 

Lath 1,375 

Leather 8* 

Lime  and  cement 493 

Lumber 8,700 

Malt 12 

Marble 20 

Merchandise,  general 6, 800 

Mill  stuffs 560 

Oats 448 

Oil..: 1,890 

Pla8ter,land 1,200 

Pork  and  beef. 76f 

Potatoes 138 

Provisions .    13i 

Rye im 

Salt 675 

Sash,  doors,  and  blinds 780 

Saw  logs 78,000 

Shingles 1,410 

Stone 8,820 

Ties,  railroad 224 

Wagons  and  carriages 5<^ 

Wood 11,500 


Total 145,105i 

Total  approximate  value,  $3,550,000. 


I  I   13. 
IMPROVEMENT  OP  MANITOWOC  HARBOR,  WISCONSIN. 

Oh/ect. — ^To  secure  a  navigable  channel  firom  Lake  Michigan  into  the 
Manitowoc  Biver,  where  the  harbor  of  Manitowoc  is  situated. 

Project. — ^The  original  project,  adopted  in  1852,  provided  for  the  con- 
struction of  two  parallel  crib  piers,  220  feet  apart,  extending  from  the 
mouth  of  the  Manitowoc  River  to  the  12-foot  contour  in  Lake  Michigan. 
It  was  completed  in  1871.  In  1881,  to  meet  the  increased  demands  of 
commerce,  a  project  was  adopted  for  extending  the  piers  to  the  18^ 
foot  contour  and  obtaining  a  channel  of  not  less  than  14  feet  depth  at 
the  shore  line,  increasing  to  18  feet  at  the  entrance.  Pier  extension 
under  this  project  was  completed  in  1887,  and  the  dredging  in  1889. 

In  1890  a  project  for  an  exterior  breakwater  400  feet  long  was  sub- 
mitted. 

Present  toorks. — Crib  piers:  (1)  North  pier,  1,970  feet  long,  composed 
of  1,220  feet  of  cdbs  20  feet  wide  and  750  feet  24  feet  wide;  (2)  South 
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pier,  1,900  feet  long,  composed  of  1,160  feet  of  cribs  20  feet  wide  and ' 
760  feet  24  feet  wide. 

Depth  of  water. — Originally  3  feet.  A  survey  completed  April  29, 
1892,  showed  a  depth  of  water  at  the  entrance  of  16^  feet,  and  a  chan- 
nel of  navigable  width  situated  midway  between  the  piers  about  14J 
feet  deep. 

Operations  during  the  fiscal  year. — Under  contract  dated  December 
13, 1890,  with  Messrs.  'fruman  &  Cooper,  of  Manitowoc,  Wis.,  for  re- 
building above  the  water  line  600  linear  feet,  more  or  less,  of  the  north 
pier,  work  was  begun  May  26, 1891.  Three  hundred  and  forty-two 
linear  feet  of  pier  were  rebuilt  during  the  fiscal  year,  making  the  totaL 
number  of  feet  rebuilt  under  this  contract  742.  The  work  was  com- 
pleted July  31, 1891,  and  the  contract  closed. 

Under  a  special  agreement  made  April  23, 1891,  with  Messrs.  Ttuman 
&  Cooper,  of  Manitowoc.  Wis.,  2,429  cubic  yards  of  material  were  re- 
moved from  the  channel  oy  dredging  during  the  fiscal  year.  The  total 
number  of  cubic  yards  of  material  removed  under  this  agreement  was 
11,894.    The  dredging  was  completed  July  16,  1891. 

Remarks  and  recommendations. — ^The  north  pier  was  completed  in  1886, 
the  south  pier  in  1887,  and  the  dredging  in  1889. 

About  900  feet  of  the  inshore  superstructure  is  twenty  years  old  or 
more.  It  is  badly  decayed,  and  should  be  rebuilt  above  the  water  line 
without  delay. 

For  the  preservation  of  the  piers  and  maintenance  of  the  channel  an 
appropriation  of  $12,000  is  recommended  for  the  fiscal  year  ending  June 
30, 1894,  and  for  an  exterior  breakwater  an  appropriation  of  $40,000  is 
recommended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2094) $808, 182. 54 

Additional  estimate  for  a  breakwater  (see  Keport  of  Chief  of  Engineers, 
1890,  page  2346) 40,000.00 

Total 848,182,54 

<•  APPROPRIATIONS. 


Act  of— 

August  30, 1852 $8,000 

June  23, 1866 52,000 

March  2, 1867 45,000 

July  25, 1868  (allotted) 17, 500 

April  10, 1869  (aUottcd) 17,  820 

July  11.1870 20,000 

March  3, 1871 11,000 

March  3, 1873 20,000 

June  23, 1874 10,000 

March  3, 1875 10,000 

August  14, 1876 8,000 

June  18, 1878 15,000 


Act  of— 

March  3,1879 $6,500 

June  14, 1880 7,000 

March  3, 1881 4,000 

August  2,1882 :.  10,000 

July  5, 1884 15,000 

August  5,1886 15,000 

August  11, 1888 8,000 

September  19,1890 8,000 

July  13, 1892 28,000 


Total 335,820 


Money  statement. 

July  1, 1891,  balance  unexpended  (correct  amount,  Report  1891) $5,120.72 

June  30, 1892,  amount  expended  during  fiscal  year 4, 260. 97 

July  1,1892,  balance  unexpended 859.75 

Amount  appropriated  by  act  approved  July  13, 1892 28, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 28, 859. 76 

{Amount  (estimated)  required  for  completion  of  existing  project  * 24, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  24, 000.  QQ 
Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867.                                                           ^  t 

*  Including  sf  12,000  for  prcsiTvation  of  piers  and  maintcniince  of  channul. 
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Lisi  of  materials  used  and  o6$t  of  same  in  place  under  contract  dated  December  IS,  1890^ 
with  Horatio  Truman  and  Geoi-ge  Cooper y  of  Manitowoc,  Wis.,  for  rebuilding  above  the 
water  line  742  linear  feet  of  the  north  pier  at  Manitowoc  Harbor,  Wisconsin. 


Artideit. 


Qnantity. 


Pine  tijnber.  12  bv  12  inchee . 
Pine  plank,  3  by  12  Inchw  . . . 

Drift  boltB 

Spikes 

Stone 


.foet  B.M.. 

do.... 

...pounds.. 
...:..do.... 
oorda.. 


145,572 

7,890 

8,e28 

835 

34 


Total. 


Price. 


$27.00 
19.00 

.on^ 

.04 
6.00 


Amount. 


$3,080.44 

149.91 

301.98 

13. 40 

204.00 


.     4,500.73 


Coat  per  linear  foot . 


$6.20 


COMMERCIAL  8TATI8TIGS  FOB  THE  CAIJ&in>AK  YEAR  ENDING  DECEMBER  31,  1891. 
[Furnished  by  Mr.  Frederick  Schnette,  mayor.] 

Name  of  harbor,  Manitowoc,  Wis. ;  ooUection  distriot,  Milwaukee,  Wis. ;  nearest 
light-house,  Manitowoc,  Wis. 

Arrivals  and  departures  of  vessels. 


Deseription. 

Arrivals. 

Departures. 

fitram 

260 

Tom. 
490,073 
57.395 

No. 
781 
250 

Tom. 
489.278 

gji          ;::::::..:.::.:. : 

66,858 

Total 

1,088 

547.468 

1,040 

546, 136 

Principal  articles  of  export  and  import  {harbor  only). 


Exports: 

Agricnltnral  implements. 

Barley 

Beer  ..- 

Brick 

Bntter 

Cattle 

Cheese 

£o 


lonr 

Fnmitore 

Hides 

Leather 

Lumber 

Merchandise  (general) . . . 

Millstuffs 

Oats 

Pease 

Pork  and  beef 

Potatoes  and  vegetables . 

Bye 

Shingles 

Ties  (railroad)  . 


Tons. 

260 

47 

175 

1,200 

90 

2,130 

93f 

39,664i 

1,000 

1,200 

25 

375 

5,250 

2,600 

6,750 

1,128 

7,510 

42 

870 

126 

75 

245 


Exports — Continued.  Tons. 

Wagons  and  carriages 225 

Wheat 1,071 

Wool 5 


Total 72,( 


Imports : 

Ag^cnltural  implements . . .  17^ 

Coal  and  coke 129,380 

]^n  and  steel 502^ 

Lath 185* 

Leather 46* 

Lime  and  cement 145 

Lumber . . .'. 6, 000 

Bferchandise  (general) 20, 000 

Plaster,  land 600 

Salt 2,670 

Saw  logs 13,500 

Stone 3,500 

Wood ; 10,000 

Total....,- 186,647i 


Total  approximate  value  of  exports,  $3,250,000;  total  approximate  value  of  im- 
ports, $2,750,000. 

ENa92 138  nn,r^n]o 

Digitized  by  VjOOQ  Ic 
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I  I   14. 
IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

Ohject. — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Sheboygan  Eiver,  where  tl\e  harbor  of  Sheboygan  is  situated. 

Project — The  project  for  the  improvemeutof  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  12-foot  channel  en- 
trance to  the  mouth  of  the  Sheboygan  Eiver.  This  was  modified  in 
1873  so  as  to  secure  a  deeper  channel  by  farther  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
12  feet  between  the  piers  and  on  the  outer  bar.  The  existing  project 
was  adopted  in  1881,  its  object  being  to  deepen  the  channel  still  fur- 
ther by  extending  the  piers  to  the  20-foot  contoui'  in  the  lake  and 
dredging  to  a  depSi  of  18  feet  between  their  outer  ends,  the  depth  de- 
creasing to  14  feet  at  the  shore  line. 

Present  works. — Pile  and  crib  piers:  (1)  North  pier,  2,270  feet  long, 
composed  of  900  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to  20 
feet  wide;  1,320  feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet 
wide.  (2)  South  pier,  2,387  feet  long,  composed  of  780  feet  of  pile  and 
crib  pier,  built  by  the  city,  from  12  to  20  feet  wide;  132  feet  of  pile  pier 
20  feet  wide,  1,425  feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet 
wide;  built  1852-'91.  About  850  feet  of  the  north  pier  and  900  feet  of 
the  south  pier  built,  since  1871,  are  in  good  condition,  the  cribs  having 
been  sunk  on  a  stone  or  pile  foundation.  Previous  to  1871  they  were 
sunk  on  the  natural  lake  bottom,  composed  of  shifting  sand,  causing 
them  to  settle  very  unevenly. 

Depth  of  water. — Originally  4  feet.  A  survey  completed  April  26, 
1892,  showed  the  governing  depth  of  water  in  the  channel  on  that  date 
to  be  about  13.7  feet. 

Operations  during  the  fiscal  year, — Under  contract  dated  December 
13, 1890,  with  Messrs.  Truman  and  Cooper,  of  Manitowoc,  the  north 
pier  was  extended  150  feet  by  the  construction  of  three  cribs,  each  50 
feet  long,  20  feet  wide,  and  20J  feet  high,  including  supwerstructure. 
These  cribs  were  sunk  upon  foundations  consisting  of  24  piles  for  each 
crib,  cut  off  13J  feet  below  the  established  datum  plane.  Work  under 
this  contract  was  completed  October  20, 1891. 

Dredging  by  hired  labor  and  the  use  of  United  States  Dredge  No.  1, 
for  the  improvement  of  the  channel,  was  begun  June  26, 1891,  and  in 
progress  at  the  beginning  of  the  fiscal  year.  It  was  continued  until 
August  15, 1891,  when  the  work  was  closed  and  the  dredge  transferred 
to  Port  Washington,  The  dredging  resulted  in  the  formation  of  a 
channel  16  feet  deep  with  a  width  of  90  feet  tor  about  two-thirds  of  its 
length  and  60  feet  wide  for  the  remainder ;  17,030  cubic  yaj^s  of 
material  were  removed  during  the  fiscal  year. 

Remarks  and  recommendations. — A  channel  of  less  than  16  feet  does 
not  meet  the  present  requirements  of  the  commerce  of  this  harbor.  Its 
redvu'tion  in  depth  to  less  than  14  feet  this  season,  with  no  funds  avail- 
able for  di^edging,  has  been  the  source  of  much  annoyance  and  caused 
serious  loss  to  shippers  and  others  interested  in  navigation. 

Several  vessels  laden  with  coal  for  this  port,  after  vainly  attempting 
to  enter  the  harbor,  have  been  obliged  to  seek  other  ports  to  discharge 
their  cargoes;  and  steamers  plying  the  west  shore  of  Lake  Michigan, 
and  advertising  to  stop  here  daily,  have  been  obliged  to  pass.in  heavy 
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weather  without  stiOppingy thereby  causing  serious  loss  and  great  an- 
noyance  to  owners  of  vessels,  shippers,  consignees,  pasaengers,  and 
many  others  more  or  less  concerned. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1894,  it  is  proposed  to  expend  it  in  pier  extension  and  such  dredging 
and  repairs  as  may  be  necessary  for  the  maintenance  of  the  channel  and 
piers.    An  appropriation  of  $67,000  is  recommended. 

Estimated  coet  of  the  present  project,  adopted  in  1881  (see  Report  of 

Chief  of  Enrineers,  1881,  page  2104) ^ $150,000 

Additionia  estimate  (see  Report  of  Chief  of  Engineers,  1884,  page  1856) ...      45, 000 

Total 195,000 

APPROPRIATIONS. 


Act  of— 

Aiiga8tS0,1852 $10,000.00 

Jane  28, 1864  (aUotted) .  10, 000. 00 

Jnne23, 1866 47,598.91 

^arch2,  1867 8,000.00 

April  10, 1869  (aUotted) .  14, 850. 00 

July  11,1870 15,000.00 

March3,1871 15,000.00 

June  10,  1872 18,000.00 

March3, 1873 10,000.00 

June23,  1874 10,000.00 

March  3. 1875 12,000.00 

August  14, 1876 6,000.00 


Act  of— 

June  18,  1878-. $4,000.00 

March  3,  1879 3,000.00 

June  14,  1880 7,000.00 

March  3,1881 25,000.00 

August  2,  1882 30,000.00 

July  5,  1884 28,000.00 

August  5, 1886 15, 000. 00 

Augustll,  1888 15,000.00 

September  19, 1800 15, 000. 00 

July  13,  1892 .  25,000.00 


Total 343,448.91 


Money  statement 

July  1, 1891,  balance  unexpended • $12, 525. 43 

June  90, 1892,  amount  expended  during  fiscal  year 12,392.75 

Jnly  V1892,  balance  unexpended 132.68 

Amount  appropriated  by  act  approved  July  13,1892 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 132. 68 


i  Amount  (estimated)  required  for  completion  of  existing  project 42, 000. 00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    42, 000. 00 
f  Submitted  in  compuance  with  Requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Liti  of  materiaU  lued  and  co»i  of  »ame  in  place  far  extending  the  north  pier  ISO  feet  hy  S 
oribs,  each  50  by  to  hy  SO^feet,  at  Sheboygan  Marbor,  Wie.,  under  contract  dated  De- 
tember  IS,  1890,  loiiA  Horatio  Truman  and  George  Cooper,  of  Manitowoc,  Wis. 


Ardcles. 


Pine  timber,  12  by  12  inches  and  12  by  18  incbee feetB.M.. 

Hemlock  timber.  12  by  12  inchee  and  12  by  18  inohee do 

Pine  plank, 8 by  12  incbee do... 

Fonaoation  niles n  uin  ber . , 

Iron  4rift  bolts  ...'. poiiuds.. 

Iron  aerevr  bolts do — 

Wnra|:ht  Iron  spikes do... 

Stone corda.. 


Quantity.     Price.    Amount. 


08,856 

92, 952 

9,240 

72 

12,685 

3, 694|% 

282 

636  A, 


$25.00 

22.00 

18.00 

11.50 

.03 

.01 

.0-4 

6.50 


r^.  471. 40 

2,044.94 

166.32 

828.00 

380.  55 

147.  77 

11.28 

4. 134. 65 


Totsi I  10,184.91 

DigitizecIbyVjOO^K 
Cost  per  linear  foot,  $67.90.  ^ 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1891. 

[FornUhed  by  CoL  J.  A.  Wataroos,  collector  of  ciutoins,  Milwankec^'Wis.,  and  Mr.  John  M.  Kohler. 

mayor  of  Sheboygan,  TV  is.] 

Name  of  harbor,  Sheboygan,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  near^t 
light-house,  Sheboygan,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivala. 

Steam          .... 

No, 
554? 
616  i 

Tont. 
445,548 

A'o, 
528) 
6315 

Tims. 

Sail 

469,296 

Total 

1,170 

445,548 

1,159 

460,296 

Principal  articles  of  export  and  import. 


Exports : 

Beer 

Tons. 
2, 100 

Boots  and  shoes . . . 

1,150 

Chairs 

Cheese 

Coal  and  coke 

.......          8,000 

5,000 

35  000 

Effjrs 

180 

F^::::;::::::::: 

450 

Flour  

Furniture 

Hay 

2,500 

14,000 

466 

Hollow  ware 

Leather  

Lime  and  stone  .  .*. 

Machinery 

Mineral  water 

3,100 

2,000 

1,200 

300 

1,200 

Pease 

Salt 

500 

750 

Wooden  ware 

750 

Veneering 

Total 

Total    approx 
value 

2,000 

80,636 

imate 

$8,130,350 

Imports: 

Bark  (tan) 

Coal  and  coke 

Empty  bottles 

Glue 

Hay  and  grain 

Hides 

Lime  and  cement 

Lumber  and  lath 

Merchandise  (general) 

Oil  and  varnish 

Pig  iron  * 

Plaster  (land) 

Posts  (fence)  and  ties . . 

Salt 

Shingles 

Wines  and  liquors 

■  Wood  and  slabs 

Veneering 


Tons. 

10,080 

62,000 

2,200 

100 

LSOO 

400 

4,834 

162,500 

10,500 

2,000 

3,000 

1,580 

1,305 

1,250 

370 

162i 

16,000 

2,000 


Total 281,781i 

Total  approximate 
value $4,950,160 


I  I 


15- 


IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  entrance  fipom  Lake  Michigan 
to  a  small  artificial  harbor  formed  by  excavating  two  interior  connected 
basins. 

Project.— The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1869,  and  provided  for  the  building  of  two  parallel  piers 
extending  from  the  shore  line  to  10  feet  of  water  in  the  lake,  and  the 
excavation  of  a  basin  600  feet  long  by  200  feet  wide  inside  of  the  shore 
line.  In  1870  a  deflection  of  about  10  degrees  to  the  southward  was 
made  in  the  dii'ection  of  the  piers,  this  being  considered  a  more  favor- 
able direction  for  their  alignment.  In  1876  a  further  modification  of 
the  plan  was  made  by  excavating  a  second  basin  to  the  northward  and 
nearly  at  right  angles  to  the  first  basin,  and  extending  the  piers  to  the 
14.foot  contour  in  the  lake.    This  doubled  the  avaUable  area  of  the 

m??^  ^^^  reduced  the  height  of  the  entering  waves  very  materiafly. 

Ihis  18  the  project  now  being  carried  out.  The  two  interior  biwdus 
Have  a  combined  area  ol  about  5^  acres  and  area  to  be  dredged  to  a 
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depth  of  12  feet,  wit^  a  channel  of  the  sarnie  depth  connecting  them 
with  the  lake,  the  channel  inclosed  between  two  piers  150  feet  apart 
and  extending  out  to  14  feet  of  water. 

Present  works. — (1)  Noirth  pier,  920  feet  long,  composed  of  370  feet 
of  cribs  14  feet  wide;  500  feet,  20  feet  wide,  and  50  feet,  24  feet  wide. 
(2)  South  pier  1,226  feet  long,  composed  of  370  feet  of  cribs  14  feet 
wide;  450  feet  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers 
were  built  1871-1887,  and  are  in  good  condition,  with  the  exception 
of  640  linear  feet  of  superstructure,  built  in  1871,  which  is  much  de- 
cayed and  requires  renewal. 

Depth  of  water. — ^The  original  depth  of  water  at  the  mouth  of  Sauk 
Biver  was  about  one  foot.  Soundings  taken  in  May,  1892,  indicated  a 
ruling  depth  in  the  entrance  channel  of  10^  feet. 

Oj^ations  during  the  fiscal  year, — By  hii'ed  labor  and  the  use  of 
United  States  Dredge  No.  2, 14,360  cubic  yards  of  material  were  removed 
£rom  the  entrance  channel  and  basins.  Dredging  ,was  suspended 
October  15,  1891,  and  the  dredge  transferred  to  Menomonee,  Mich. 
About  40  cords  of  stone  were  transferred  finom  the  shore  end  of  the  piers 
to  the  pier  heads  and  used  for  refilling  and  riprap  where  undue  settle- 
ment had  occurred. 

Remarlcs  and  reoommendatums. — ^The  north  pier  was  built  the  full 
length  contemplated  in  1887.  It  is  proposed  to  complete  the  south  pier 
by  extending  it  100  feet  as  soon  as  funds  are  appropriated. 

From  September,  1890,  to  May,  1892,  there  was  a  deposit  in  the  chan- 
nel and  basins  of  about  7,000  cubic  yards  of  material,  reducing  the 
depth  of  water  in  the  entrance  channel  about  IJ  feet.  The  removal  of 
about  13,000  cubic  yards  of  material  is  necessary  to  maintain  the  re- 
quired depth  of  water  in  the  channel  and  basins.  Three  hundred  and 
twenty  linear  feet  of  the  shore  end  of  each  pier,  built  in  1871,  have  seen 
twenty-one  years'  service.  The  superstructure  of  this  i)ortion  of  the 
piei*8  is  badly  decayed  and  should  be  rebuilt  above  the  water  line. 
The  estimated  cost  of  the  dredging  and  rebuilding  640  linear  feet  of 
superstructure  is  $10,000. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1894,  it  is  contemplated  to  expend  it  for  di'cdging,  and  rebuilding  above 
the  water  line  the  shore  ends  of  the  north  and  south  piers.  An  appro- 
priation of  $16,500  is  recommended. 

APPROPRIATIONS. 

Act  of—  Act  of— 

July  11,1870 $15,000  ]  March3, 1881 ^^1.999 


March  3,  1871 15,000 

June  10,  1872 15,000 

March  3,  1873 15,000 

Jun6  23,  1874 10,000 

March  3, 1875 10,000 

August  14,  1876 8,000 

June  18,1878 5,000 

March  3, 1879...  i 7,500 

June  14,  1880 20,000 


Augu8t2,  1882 17,000 

July  5,  1884 10,000 

August  5, 1886 5,000 

August  11, 1888 5,000 

September  19, 1890 3, 000 

July  13,  1892 6,500 

Total 184,000 


Money  statement. 

July  1,  1891,  balance  unexpended $3,034.70 

June  SH9,  189^,  anu>nnt  expended  during  fiscal  year 2,901.34 

July  1,  1892,  balance  unexpended 133.36 

Amount  appropriated  by  act  approved  July  13,  1892 6, 500. 00 


Amount  ayailable  for  fiscal  year  ending  June  30, 1893 Qigilied  by .V3  6, 633. 36 


by.Cj  6,e 
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(Amoant  6eetimated)  required  for  completion  of  existing  project* $10, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  encSng  June  30, 1894 .  10, 000. 00 
Submitted  in  compliaDce  with  requirements  of  sections  2  of  rfver  and 
harbor  acts  of  1866  and  1867. 


GOMMERCI:lL  BTATI8TIC8  FOR  THS  GALXNDAB  YEAlt  Eia>INa  DBCBMBBB  81,  1891. 

[Forniflhad  by  Hi.  James  MoCartby,  harbor  master.] 

Name  of  harl)or.  Port  Washington,  Wis. ;   collection  district,  Milwaukee,  Wis. ; 
nearest  light-house,  on  outer  end  of  north  harbor  pier,  Port  Washington,  Wia. 

ArrivaU  and  depariuret  of  resieU* 


DeM}riptloii. 

ArriTala. 

Kt4Htm 

No. 
80 
162 

Tons. 
8,510 
11,730 

No. 

2Vm«. 
3,510 

Sail , 

11, 7M 

Total 

101 

15,240 

101 

15,240 

Principal  arUdea  of  export  and  import. 


Exports: 

Apples  — 

Barley 

Beans 

Beer 

Brick 

Butter  .... 
Chairs  .... 

Cheese 

Com 

Eggs 

Flour 

Furniture . 

Hay 

Hogs 

Lath 

Leather . 


Tons. 

22 
282 

16 

180 

2,600 

76 
360 

80 
280 
131 
1,936 
837 
100 

IB 

96 
316 


Lumber 3,900 

Malt 660 

Merchandise  (general) 900 

Mill  stuffs 726 

Oats 192 

Pease 105 

Pork  and  beef 4 

Potatoes 540 

Provisions 30 

Shingles 375 

Wheat 300 

Woodenware 77 


m  X  ,  '^^^ H509 

Total  approximate  yalue $681, 760 


Tons. 

45 

1,640 

2,703 

18 

26 

3 

2 

1,600 

64 

250 

725 

700 

110 

3 

218 

7,000 

Merchandise  (general) 14, 000 


Imports: 

Apples 

Bark  (tan) 

Barley 

Beans ............ 

Beer 

Butter 

Cheese 

Coal  and  coke 

Flour 

Hay 

Hides 

Iron  and  steel 

Lath 

Leatiier 

Lime  and  cement . 
Lumber . 


Mill  stuffs. 

Oats 

OU 

PhiBter  (land) 

Pork  ana  beef 

Posts  (fence) 

Potatoes  

Provisions 

Rye 

Salt 

Sash,  doors,  and  blinds. 

Saw  logs 

Shingles 

Stone  

Wagons  and  carriages  . 

Wheat 

Wood 


60 
80 

311^ 
20 
22 
95 
21 
90 
84 

760 

35 

1,800 

460 

448 
6 

135 
3,750 


Total 37,148 

Total  approximate  value $716, 318 


•  For  repairs  and  dredging. 


Digitized  by  VjOOQIC 
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HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 

Object. — ^To  provide  a  secure  anchorage  for  vessels  engaged  *  in  the 
general  commerce  of  the  lakes,  by  inclosing  the  northern  section  of 
Milwaukee  Bay  within  a  breakwater,  formed  of  timber  crib  work,  placed 
and  sunk  upon  a  foundation  of  stone. 

Project. — ^The  project  was  adopted  in  1881  and  provided  for  the  con- 
struction of  a  breakwater,  the  north  arm  of  which  commences  at  a  dis- 
tance of  about  600  feet  fr6m.  the  north  shore  of  the  bay,  in  a  depth  of  8^ 
ft^pt  of  T^ater 

Its  direction  is  S.  25^  19'  E.  and  its  length  2,450  feet.  From  this 
IK)int  the  direction  of  the  main  arm  of  the  breakwater  is  changed  to  S. 
lio  W.  for  the  proposed  distance  of  5,200  feet,  with  an  opening  of  400 
feet  at  the  distance  of  1,000  feet  firom  the  angle,  to  provide  a  fair-weather 
entrance  and  exit  for  vessels. 

Present  works. — ^The  north  arm  of  the  breakwater  is  completed.  The 
most  northerly  section  of  it,  600  feet  in  length,  is  comprised  of  6  cribs, 
each  100  feet  long  and  20  feet  wide,  and  the  remaining  1,850  feet  of  37 
cribs,  each  60  feet  long  by  24  feet  wide. 

The  dimensions  of  the  cribs  forming  the  main  arm  to  the  northward 
of  the  opening  are  50  feet  by  24  feet  by  22J  feet,  with  the  exception  of 
crib  'So.  62,  which  is  next  to  or  immediately  northward  of  the  opening 
and  is  100  feet  long  by  24  feet  wide  by  22J  feet  high,  over  the  whole  of 
which  superstructure  has  been  built  to  a  height  of  6  feet  above  datum. 

Seven  cribs,  numbered  from  63  to  69  inclusive,  each  of  dimensions 
100  by  24  by  22 J  feet,  have  been  sunk  to  the  southward  of  the  open- 
ing, over  400  feet  of  which  superstructure  has  been  built. 

The  total  length  of  substructure  buOt  is  4,160  feet,  upon  which  3,860 
feet  of  superstructure  has  been  built. 

Depth  of  water. — ^The  slope  of  the  lake  bed  from  the  northern  end  of 
the  breakwater  to  the  angle  formed  by  the  north  and  main  arms  is  0.87 
feet  to  100  feet,  the  angle  crib  being  set  in  29.4  feet  of  water.  The 
average  depth  of  water  on  the  line  of  section  of  main  arm  to  the  south- 
wsuxL  of  the  opening  is  34.6  feet. 

Operations  during  the  fiscal  year. — Under  the  contract  made  with 
Christopher  H.  Starke,  dated  December  13, 1890,  Crib  No.  62  was  sunk 
to  the  northward  of  the  opening  for  fair-weather  exit,  and  Crib  No.  66' 
was  built  to  a  height  of  18^  feet  and  sunk  upon  the  foundation  upon 
which  the  overturned  Crib  No.  66  was  first  placed.  Cribs  Nos.  67,  68, 
and  69  were  built  and  sunk  in  their  respective  positions  and  covered 
with  a  decking  of  plank  of  4  inches  in  thickness  and  8  inches  in  width, 
the  apertures  between  planks  being  about  1^  inches  wide.  A  similar 
decking  of  plank  was  spiked  on  the  superstructure  built  under  this 
contract  over  Cribs  Nos.  63, 64,  65,  and  66  to  a  height  of  6  feet  above 
datum,  the  length  of  the  substructure  under  the  contract  being  500 
feet  and  of  superstructure  525  feet. 

The  scow  Dunham  has  been  reengaged  to  serve  as  light-ship  at  the 
south  end  of  the  breakwater,  und^r  a  new  agreement  made  with  her 
owner,  in  accordance  with  the  terms  of  advertisement  and  sepecifica- 
tions. 

BemarJcs  a/nd  recommendations. — ^On  the  13th  of  May  last  soundings 
were  taken  around  cribs  Nos.  62  to  69  inclusive,  a  plat  of  which  shows 
that  but  very  slight  changes  have  been  made  in  their  foundations  dur- 
ing the  past  winter.    The  superstructure  has  suffered  no  material  dam- 
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age,  either  from  sea  or  ice,  which  is  evidence  that  no  storms  of  unusual 
severity  have  occurred. . 

The  diore  accretions  which  have  formed  in  the  northern  section  of  the 
harbor  are  large,  their  superficial  area  being  now  about  16  acres  in  ex- 
tent. The  anchorage  area  outside  of  the  contour  line  of  18  feet  is  some- 
what diminished.  The  project  adopted  by  the  Board  of  Engineers,  con- 
stituted by  Special  Orders  Fo.  32,  paragraph  2,  Headquarters  Corps 
of  Engineers,  dated  April  7, 1881,  was  as  follows: 

Starting  f^m  near  North  Point,  in  8  feet  of  water,  but  leaving  a  gap  of  about  600 
feet  between  the  beginning  of  the  breakwater  and  the  shore,  to  be  closed  hereafter 
if  found  necessary,  etc. 

From  the  rapidity  with  which  the  shore  accretions  have  formed,  it  is 
now  considered  desirable  to  close  the  space  between  the  northern  end 
of  the  breakwater  and  the  shore,  leaving  an  opening  of  about  50  feet 
at  the  present  end  of  the  breakwater  for  the  passage  and  accommoda- 
tion of  small  boats.  A  row  of  sheet  piling,  reenforced  by  main  piles 
and  binders,  would  effect  this,  at  a  cost  not  exceeding  $12  per  running 
foot,  or  a  total  expenditure  of  about  $6^240. 

ArPROPRIATIOWS. 

Act  of— 

March  3, 1881 $100,000.00 

August  2,  1882 100,000.00 

Julys,  1884 85,000.00 

August  5,  1886 $60,000.00 

From  which  anotted  to  Milwaukee  harbor 4, 737. 91 

■ 56,262.09 

August  11,  1888 70,000.00 

September  19, 1890 80,000.00 

July  13,  1892 75,000.00 

Total 665,262.09 

Money  statement. 

July  1, 1891,  balance  unexpended - .  -  $81, 078. 76 

June  30,  1892,  amount  expended  during  fiscal  year 65,022.71 

July  1, 1892,  balance  unexpended 16,066.06 

Amount  appropriated  by  act  approved  July  13, 1992 75,  OOO.  00 

Amount  ayailable  for  fiscal  year  ending  Jane  80,  1893 91, 056. 05 

{Amount  (estimated)  required  for  completion  of  existing  project 234, 739. 91 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmff  June30, 1894  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1891. 

Name  of  harbor.  Harbor  of  Refuge  at  Milwaukee  Bay,  Wisconsin ;  collection  dis- 
trict, Milwaukee,  Wis. ;  nearest  port  of  entry,  Milwaukee,  Wis. ;  amount  of  revenue 
collected  at  nearest  port  of  entry,  $365,922.16. 
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II  17. 
IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

Object — ^To  secure  a  navigable  ebannel  fi'oiu  Lake  Michigan  into  the 
Milwaukee  River,  which  is  the  interior  harbor  of  Milwaukee. 

Project. — The  original  project  adopted  in  1852  iwovided  for  the  for- 
mation of  a  channel  260  feet  wide  and  12  feet  deep,  by  dredging  across 
the  point  which  overlapped  the  mouth  of  the  Milwaukee  River  at  the 
distance  of  3,0()0  feet  to  the  northward  of  its  original  outlet,  and  by  the 
construction  of  parallel  piers  of  crib  work,  each  1,120  feet  in  length,  for 
the  protection  of  the  sides  of  the  channel  thus  formed.  In  1868  an 
extension  of  the  piers  became  necessary  for  the  requirements  of  com- 
merce, and  under  a  continuation  of  the  original  project  both  the  north 
and  south  piers  were  extended  600  feet  into  the  lake  to  18  feet  depth 
of  water. 

Present  works. — ^The  entire  length  of  the  channel  between  the  piers 
is  1,740  feet;  its  width  at  the  outer  end  has  been  increased  through  the 
outward  settling  of  cribs  to  284  feet. 

The  width  of  each  of  the  1,120-foot  sections  of  piers  first  built  is  20 
feet.  The  pier  extensions  of  600  feet  in  length  are  26  f feet  wide,  except- 
ing the  pier  heads,  which  are  each  30  feet  wide  and  50  feet  long,  pro- 
tected by  a  bulkhead  of  piles  and  oak  timbers. 

The  superstructure  of  the  inner  section  of  the  north  pier  for  1,052.6 
feet  of  its  length  by  20  'feet  in  width,  is  of  quarry-faced  dry  stone 
masonry,  the  side  walls  being  4  feet  thick.  Between  these  walls  for  a 
length  of  663  feet  the  filling  is  of  stone  packed  with  gravel,  and  cov- 
ered with  large  paving  stones  of  9  inches  in  thickness.  The  filling 
between  walls  for  the  remaining  389.6  feet  is  of  packed  stone,  with  a 
top  layer  of  concrete  pavement  of  9  inches  in  thickness.  Piles  for  the 
protection  of  the  piers  have  been  driven  along  the  channel  faces.  The 
superstructure  over  the  pier  extensions  of  the  600  feet  was  built  in  1871 
and  1872.  In  1887  the  superstructure  of  the  600  feet  extension  of  the 
north  pier  was  cut  down  and  rebuilt.  In  1889  the  superstnicture  of 
400  feet  of  the  outer  section  of  the  south  pier  was  cut  down  and  rebuilt. 

Depth  of  water. — Soundings  were  taken  between  the  piers  and  in 
Lake  Michigan  beyond  the  extremities  of  piers  on  the  4th  day  of  May, 
1892^  a  plat  of  which  shows  that  since  similar  soundings  were  taken  in 
November,  1891,  a  deposit  of  about  0.8  feet  of  material  has  been  made  in 
the  channel  between  piers,  leaving  a  depth  of  waterway  of  17  feet. 
Outside  of  the  pier  extremities  the  water  is  fully  18  feet  deep  below  the 
datum  plane. 

Operations  during  the  fiscal  year. — Proposals  were  opened  on  the 
15th  day  of  July,  1891,  for  dredging  the  channel  between  the.piers  to 
a  depth  of  18  feet  and  for  a  width  of  162  feet.  Mr.  Christopher  H. 
Starke's  bid  for  doing  the  work  at  18  cents  per  cubic  yard  was  the 
lowest  offer  received,  and  a  contract  was  made  with  him  on  July  29, 
1891,  under  which  25,896  cubic  yards  of  material  were  removed  from 
the  channel.  Ten  and  three-fourths  cords  of  stone  were  purchased  and 
placed  in  the  north  pier  in  places  where  the  concrete  covering  had  been 
removed  by  the  waves. 

RemarJcs  and  recommendations. — In  the  report  of  June  30, 1889,  the 
needs  of  this  harbor  were  stated  in  detail.  ■  The  deterioration  of  the 
piers  from  wear  and  climate  has  been  steadily  progressing  since  that 
time.  In  1879  it  was  estimated  that  an  average  yearly  expenditure  of 
$10^000  would  be  required  for  the  maintenance  of  this  harbor.    Since 
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that  time  the  average  yearly  expenditure  has  been  but  $4,218.30,  or  a 
total  of  the  sums  appropriated  in  thirteen  years  of  $54,837.91. 

APPROPRIATIONS. 

Expended  Jon  former  mouth  of  Milwaukee  River : 
Act  of— 

July  4. 1836 : $400.00 

March  3, 1843 30,000.00 

June  11, 1844 20,000.00 

Straight  cut : 

August  30, 1852 15,000.00 

March3,1853 163.94 

June  23, 1866 : 48,283.51 

April  10, 1869  (allotted) ^ 35,640.00 

July  11,1870 40,000.00 

March  3, 1871 38,000.00 

March  3, 1873 10,000.00 

June  23, 1874 '. 10,000.00 

March  3, 1875 25,000.00 

August  14, 1876 26,000.00 

June  18, 1878 15,000.00 

March  3, 1879 7,500.00 

June  14, 1880 10,000.00 

March  3. 1881 8,000.00 

August  2, 1882 10,000.00 

August  5, 1886  (from  appropriation  for  harbor  of  refuge) 4, 737. 91 

August  11, 1888 10,000.00 

March  17, 1890  (special  act) 6,100.00 

September  19, 1890 6,000.00 

July  13, 1892 14,000.00 

Total  expenditure  at  Straight  Cut 339,425.36 

Expended  at  former  mouth  of  Milwaukee  River 50, 400. 00 

Total  expended  at  Straight  Cut  and  old  river  mouth 389, 825. 36 

Money  statement 

July  1, 1891,  balance  unexpended $6,550.13 

June  30, 1892,  amount  expended  during  fiscal  year 5,752.62 

July  1,  1892,  balance  unexpended 797.51 

Amount  appropriated  by  act  approved  June  13, 1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 14, 797. 61 


Improving  harbor  at  Milwaukee,  Wis,  Abstract  of  propoeaU  for  dredging  about  96,000 
cubic  yards  of  material,  received  in  response  to  advertisement  dated  June  19, 1891,  and 
(opened  July  15, 1891. 

Amount  appropriated  available  for  this  work,  $6,000. 


Ka 


IsTame  and  addrees  of  bidder. 


Price 

per  cnbio 

yard. 


Samuel  0.  Dtron,  Racine.  Wis 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wis. 
Christopher  H.  Starke,  Milwaukee,  Wis 


20 

22k 
18 


With  the  approval  of  the  Chief  of  Engineers  a  contract  was  entered  into  July  29,, 
1891,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder,  for  this  work. 
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OOMHERCIAI.  STATISTICS  FOR  THX  CAI.ENDAR  TEAR  ENDING  DECEBfBER  31,   1891. 

Name  of  harbor,  Milwaukee,  Wis. ;  collection  distxict,  Milwankee,  Wis. ;  nearest 
port  of  entry,  Milwaukee,  Wis. ;  amount  of  revenue  collected  during  the  year  $365,-> 

ArrivtUs  and  departures  of  vessels. 


Deacriptioii. 

ArrivalA. 

Departures. 

Steam 

No,          T(mi. 
3,873       3,158,757 
2,009           372,4^0 

No. 

3,771 

2,011 

Tom. 
3,147,736 
361,980 

iSmn 

Total 

5, 942  1    3, 531, 177 

6,782 

3,500,715 

The  following  extracts  taken  from  the  annual  report  of  the  secretary  of  the  cham- 
ber of  commerce  for  the  fiscal  year  ending  April  4, 1892,  show  the  receipts  and  ship- 
ments of  some  of  the  leading  articles  of  commerce  at  the  harbor  and  city  of  Milwau- 
kee during  the  year: 


Reneipis  and  shipments. 


Receipts:  Ton«. 
Barley  by  (rail  and  lake) .  235, 030^ 
Barley    (local   consump- 
tion)   105,893 

Batter l,997i 

Cedar  posts 12,332 

Cheese  (Wisconsin) 6, 452|^ 

Coal  (by  lake) 1,006,656 

Coal  (by  rail) 149, 377 

Com 32,569 

Kffgs 2,716f 

Firewood 231,032 

Flaxseed 17,382i 

Flour 272,7561 

Hides ll,497i 

Hides  (manufactured  into 

leather) 6,184i 

Hogs 69,576 

Hope l,057i 

Iron  ore 134,324 

Lumber 541,689 

Lath 4,85U 

Malt 116,936 

MiU  stuffs 24,163 

Oats 76,795 

Pig  iron 35,292 

Potatoes 5,385f 

Salt 93,974 

Shingles 16,184i 

Tallow 499i 

Wheat 325,394f 

Wool 1,962| 


Shipments : 

Barley , 

Butter 

Coal 

Com 

Flax-seed 

Flour 

Hides 

Hogs 

L  ard 

Lumber 

Lath 

Malt 

Meat  (bulk) 

Mill  stuffs 

Oats 

Pork,  beef,  hams,  should- 
ers, and  middles 

Pig  iron 

Potatoes  

Salt 

Shingles 

Wheat 


Tons. 

129,899i 

165i 

600,888 

13,356i 

16, 164f 

409,812f 

674i 

4,894i 

3, 376f 

261, 582i 

1,83H 

51,816f 

6,86li 

90,624 


25, 016i 
38,481 
1,675J 
84,346 
11,895 
82,932i 


Total 1,874,992J 


Total 3,539,961i 

Bank  deposits $865,401,940.58 

Receipts  of  office  of  intemal  revenue 3, 276, 630. 42 

The  number  of  manufacturing  establishments  in  the  city  of  Milwaukee  is  3,258. 
The  number  of  persons  employed  in  these  establishments  is  55,890.  The  capital  in- 
vested in  manufactures  is  $80,506,500.  The  value  of  products  during  the  year, 
$129,347,885.  Two  new  lines  of  steamers  have  been  established,  connecting  with 
railroad  lines  on  the  east  shore  of  Lake  Michigan,  one  of  which  connects  with  St. 
Joseph,  Mich.,  the  other  with  the  railroad  lines  at  Benton  Harbor.  Milwaukee  has 
now  five  independent  lines  of  steamers  plying  across  the  lake,  besides  the  lines  of 
coastwise  steamers  along  the  west  shore. 
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I  I  18. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  cliaiinel  from  Lake  Michigan  into  Root 
River,  at  the  mouth  of  which  the  city  and  harbor  of  Racine  are  situ- 
ated. 

Project. — ^The  original  project  for  the  improvement  of  this  harbor  was 
made  and  adopted  in  1842-1843.  Its  intention  was  to  provide  and  maiu- 
tain  a  channel  12  feet  deep  by  dredging  between  protection  piers  con- 
structed of  cribwork  placed  parallel  to  each  other  and  160  feet  apart, 
the  distance  from  the  shore  line  to  12  feet  of  water  in  Lake  Michigan 
being  about  800  feet. 

In  1866  the  project  was  modified  with  a  view  to  providing  a  channel 
of  15  feet  in  depth. 

Under  this  modification  the  north  pier  was  extended  630  feet  and 
the  south  pier  about  600  feet.  A  further  modification  was  made  in 
1889,  which  called  for  an  extension  of  the  north  pier  300  feet,  and  of 
the  south  pier  500  feet,  and  an  increase  in  the  depth  of  water  in  the 
channel  to  16  feet,  at  which  time  the  north  pier  extended  380  feet  far- 
ther into  the  lake  than  the  south  pier. 

Present  worlcs. — ^The  north  pier  is  about  1,460  feet  long.  Its  western 
section  of  200  feet  in  length  is  12  feet  wide;  its  middle  section,  960  feet 
in  length,  is  20  feet  wide,  and  its  outer  or  eastern  section  of  300  feet  in 
length  is  30  feet  wide.  The  south  pier  is  1,270  feet  longj  its  inner  or 
western  section  of  530  feet  in  length  is  16  feet  wide,  and  its  outer  or  east- 
en^  section  is  740  feet  long  and  20  feet  wide.  The  north  or  weather 
pier  now  extends  180  feet  farther  into  Lake  Michigan  than  the  south 
pier. 

Depth  of  water. — ^The  natural  depth  of  water  on  the  bar  in  front  of 
the  mouth  of  the  river  before  artificial  improvement  was  made  was 
variable.  The  eifect  of  a  northeast  storm  would  be  to  deposit  sand  to 
such  an  extent  as  to  completely  obstruct  the  entrance  until  an  accumu- 
lated head  of  water  in  tlie  river  became  sufficient  to  remove  the  bar- 
rier, and  upon  a  change  of  wind  sometimes  a  narrow  channel  of  5  or  6 
feet  would  be  scoured  out. 

The  work  done  under  the  project  previous  to  1860  provided  a  chan- 
nel of  from  9  to  10  feet  in  depth.  Qlie  extension  of  the  piers,  with  the 
periodical  dredging  which  has  been  done  since  1866,  has  generally 
maintained  a  channel  of  from  13  to  15  feet  in  depth,  but  the  mainte- 
nance of  a  15-foot  channel  is  dependent  upon  a  frequent  use  of  the 
dredge. 

A  plat  of  soundings  taken  at  this  harbor  in  April,  1892,  shows  that 
under  favorable  conditions  of  weather  a  vessel  drawing  13  feet  of  water 
(.*an  enter  the  harbor,  but  to  again  restore  the  chaiinel  to  a  depth  of  15 
feet  and  width  of  80  feet  would  require  the  removal  of  about  13,000 
<'ubic  yards  of  material,  scow  measurement.  To  the  northward  of  the 
harbor  entrance  the  contour  line  of  12  feet  overhangs  the  eastern  ex- 
tremity of  the  north  pier,  and  the  bar  from  the  southward  has  a^^dn 
formed  since  excavation  was  made  in  June  and  July,  1891,  by  dredging 
to  a  depth  of  15  feet. 

Operations  during  the  fiscal  year. — Under  the  agreement  made  with 
Mr.  S.  O.  Dixon,  on  the  15th  day  of  June,  1891,  the  dredge  had  re- 
moved 4,089  cubic  yards  of  material  at  the  date  of  report  of  June  30, 
1891.  The  restoration  of  the  channel  to  the  depth  of  15  feet  and  width 
of  80  feet  was  completed  during  the  month  of  July,  the  total  quantity 
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of  material  removed  in  its  accomplishment  was  14,273  cubic  yards. 
Under  the  contract  made  with  Messrs.  Truman  and  Cooper,  of  date 
December  13, 1890,  for  extending  the  south  pier  into  lake  Michigan  for 
a  distance  of  200  feet,  by  constructing  4  cribs,  each  of  dimensions  50 
by  20  by  1S|  feet,  and  sinking  them  on  a  foundation  of  piles,  the  speci- 
fied work  was  comx)leted  and  a  continuous  superstructure  built  over 
them  to  a  height  of  6  feet  above  datum,  before  the  10th  of  October, 
1891. 

Bemarlcs  and  recommendations, — ^Until  both  piers  are  extended  farther 
into  the  lake,  a  frequent  use  of  the  dredge  will  be  necessary.  The 
Biix>erstructnre  of  the  western  section  of  the  north  pier  200  feet  in 
length  by  12  feet  in  width,  and  035  feet  of  its  middle  section  of  20  feet  in 
width  is  in  a  dilapidated  condition,  as  is  also  310  feet  in  length  of  the 
saperstmcture  of  the  west  end  of  the  south  pier.  The  damage  to  the 
crib  at  the  outer  end  of  the  north  pier,  caused  by  the  collision  of  the 
steamer  City  of  Ludington,  of  the  Goodrich  Transportation  Company, 
on  the  morning  of  the  20th  of  December,  1891,  is  of  a  serious  character, 
by  reason  of  the  expense  and  difficulty  incurred  in  repairing  structures 
which  are  fractured  below  the  water  surface.  The  broken  timbers  of 
this  crib  will  have  to  bo  removed  and  replaced  by  new  material  to  a 
depth  of  4  or  more  feet  below  datum. 

Each  of  the  piers  should  be  extended  300  feet.  In  1880  it  was  esti- 
mated that  an  average  yearly  expenditure  of  $8,000  would  be  required 
for  tiie  maintenance  of  this  harbor.  Since«  that  time  the  total  sum  of 
appropriations  made  has  been  963,500,  of  which  $21,000  has  been  ap- 
plied to  pier  extension,  so  that  the  average  yearly  expenditure  for 
maintenance  of  channel  and  repairs  to  piers  has  been  but  $3,541.66  per 
year  for  the  past  twelve  years.  This  amount  is  inadequate  to  the 
maintenance  of  the  harbor  as  is  apparent  from  its  present  condition. 


▲PPROPRIATIONS. 


Act  of— 

Jnnel5,1844 $12,500 

August  30, 1852 10,000 

June28,  1864 3,600 

June  23, 1866 23,910 

Marcli2,  1867 45,000 

April  10,  1869  (allotted) ...  22, 275 

July  11, 1870 10,000 

March  3,  1871 10,000 

March3, 1873 20,000 

Juiie23, 1874 10,000 

March3, 1875 10,000 

August  14, 1876 8,000 


Act  of— 

June  18,  1878 $10,000 

March  3,  1879 6,000 

Jane  14,  1880 6,000 

March  8, 1881 6,000 

August  2,  1882 7,000 

Julys,  1884 7,000 

Augusts,  1886 10,000 

August  11,  1888 10,000 

September  19,  1890 17, 500 

July  13,  1892 25,000 

Total -.  289,785 


Money  statement 

July  1, 1891,  balance  unexpended $17,643.88 

June  30, 18^2,  amount  expended  during  fiscal  year 16, 642. 71 


July  1,  1892,  balance  unexpended 1,001.17 

Ajnount  appropriated  by  act  approved  July  13,  1892 25,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1893 26, 001. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 39, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    39, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aMw^^l^ 
harbor  acts  of  1866  and  1867.                                                              ^^^8  ^^ 
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COMMKBCIAL  bTATISTICS  FOR  TUJS  CALENDAR  YEAR  ENDING  DECEMQEB  31,  1891. 

[Furnished  by  Mr.  L.  H.  Coleman,  City  Clerk.] 

Name  of  harbor,  Racine,  WisconBm;  collection  district,  Milwaukee,  Wis. ;  nearest 
port  of  entry,  Milwaukee,  Wis. ;  amount  of  revenue  collected  at  the  nearest  port  of 
entry,  $365,922.16.     ' 

Arrivals  and  departwea  of  vessels. 


Description. 


Steam — .. 
Sail 

Total 


ArrivalB. 


No. 
099 


1,224 


Tons. 
465.085 
70,563 


535,048 


Departnres. 


No. 
697 
531 


1,228 


TOTU. 

464,706 
70.883 


535,681 


Pritrnpal  articles  of  export  and  import. 


Exporta:  Tons. 

Agricultural  implements.  39, 111^ 

Apples 15 

Beer 4,348f 

Brick 26,870 

Chairs 221i 

Coal  and  coke 19, 400 

Fish 24 

Flour 537i 

Hay 14,120 

Lath 550 

Leather 555^^ 

lime  and  cement 3, 625 

Merchandise  (general) . . .  153, 725 

MUlstoifs 12.818 

Oats 328 

Oil 1,968 

Pork  and  beef 61 

Posts  (fence) l,149i 

Potatoes 360 

Provisions 375 

Sash,  doors,  and  blinds..  252 

Shingles 180 

Shoes 520 

Stone 4,340 

Wagons  and  carriages. . .  10, 535 

Wood 2,125 

Wool 105 

Total 298,319t 

Total  approximate  value,  $9,889,117.50. 

Impoi'ts : 

Agricultural  implements .  617| 

Apples 202it 

Bark  (tan) l,941i 

Barley 2,595 

Beer 6,142^ 

Brick 700 

Butter 181 


Imports — continued.  Tons. 

Cheese 75^ 

Coal  and  coke 100,490 

Com 


Flour  

Furniture 

Gambier 

Hay 

Hides 

Iron  and  steel 

Hogs 

Lath 

Leather 

Lime  and  cement 

Lumber , 

Marble 

Merchandise  (general) . . . 

Mill  stuffs 

Oats 

Oil. 


Poles  (telegraph ) 

Posts  (fence) 

Potatoes 

Printing  paper 

Provisions 

Salt 

Sash,  doors,  and  blinds  . 

Sheep 

Sheepskins  

Shingles 

Tobacco 

Wheat 

Wood 

Wooden  ware 

Wool 


125 
5961 
5,699 
3481 
5,675 

854f 
27,633 
435i 

im 

3001 

290 

67,500 

50 

,621,593 

400 

1,19U 

2, 1731 

34 

1,564^ 

219^ 

311i 


1,7461 
108^ 
977i 
14U 
337i 

m 

6, 191i 
39,875 
274* 
96i 


Total 1,901,4641 

Total  approximate  value,  $6,047,496.80. 


Digitized  by  VjOOQIC 
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II  19. 
IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

Olject — ^To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
extensive  basin  at  the  mou^  of  Pike  Creek,  upon  which  the  city  and 
harbor  of  Kenosha  are  situated. 

Project. — ^The  original  project  for  the  improvement  of  this  harbor, 
adopted  in  1852,  was  to  secure  a  channel  12  feet  deep  from  12  feet  of 
water  in  Lake  Michigan  to  the  interior  basin  or  bayou  by  the  construc- 
tion of  piers  placed  parallel  to  each  other  and  150  feet  apart,  and  by 
dredging  between  them.  In  1866  a  modification  of  the  original  project 
was  made  in  0£der  to  provide  a  navigable  channel  15  feet  in  depth. 

A  further  modification  or  extension  of  the  project  was  made  in  1889, 
which  provided  for  the  extension  of  the  north  pier  300  feet  and  of  the 
south  pier  600  feet 

Present  works. — ^The  north  pier  is  1,600  feet  long.  Its  inner  or 
western  section,  which  was  built  either  by  private  parties  or  the  city  of 
Kenosha,  is  of  pile  work,  365  feet  in  length,  and  is  12  feet  wide.  The  ad- 
joining section  to  the  eastward,  built  under  the  original  project  of  1852, 
is  of  crib  work  610  feet  long  and  18  feet  wide.  The  extension  of  this 
pier  since  1866  is  625  feet  long,  250  feet  of  which  is  30  feet  wide.  The 
south  pier  is  950  feet  long  and  20  feet  wide,  commencing  at  the  shore 
line  and  extending  into  the  lake.  The  north  pier  extends  270  feet 
farther  into  the  lake  than  the  south  pier. 

Dq^th  of  water. — ^The  natural  depth  of  water  at  the  mouth  of  Pike 
Greek  before  it  was  improved  changed  with  each  recurring  easterly 
storm;  not  more  than  2  or  3  feet  could  be  depended  upon  at  the  entrance. 
The  work  first  done  under  the  project  furnished  a  channel  of  from  9  to 
10  feet  in  depth  between  the  piers. 

The  extensions  of  the  piers  since  1866,  together  with  periodical  dredg- 
ing, have  generally  provided  a  channel  al^ut  12  feet  in  depth,  but  in 
order  to  maintain  a  greater  depth  of  water  frequent  dredging  has  been 
necessary. 

A  plat  of  soundings  which  were  taken  at  this  harbor  in  April,  1892, 
shows  an  available  depth  of  but  12^  feet  of  water  in  the  channel.  A 
smaU  bank  in  mid-channel  has  but  12  feet  of  water  over  it.  An  exten- 
sive deposit  of  sand  has  been  made  since  dredging  was  done  in  June, 
1891.  To  restore  the  channel  to  a  depth  of  15  feet  and  width  of  80  feet 
will  require  the  removal  of  about  15,000  cubic  yards  of  material,  scow 
measurement. 

The  contour  line  of  13  feet  extends  200  feet  beyond  the  outer  end  of 
the  north  pier,  and  the  bank  to  the  southward  of  the  harbor  entrance 
is  about  600  feet  outside  the  eastern  extremity  of  the  south  pier.  Under 
such  conditions  it  is  improbable  that  a  channel  of  greater  depth  than 
about  12^  feet  of  water  can  be  maintained,  except  by  a  constant  use  of 
the  dredge. 

Operations  during  the  fiscal  year. — ^At  the  close  of  the  fiscal  year  end- 
ing June  30, 1891,  the  three  cribs  which  were  built  under  the  contract 
made  with  Messrs.  Truman  &  Cooper,  of  date  December  13, 1890,  for 
extending  the  south  pier  150  feet,  were  sunk  in  position.  The  super- 
structure was  subsequently  built  and  supplied  with  stone  ballast  and 
covered  with  a  decking  of  3-inch  plank.  The  contract  was  closed  July 
20, 1891.  An  agreement  was  entered  into  with  Mr.  S.  O.  Dixon  011 
May  5, 1892,  for  restoring  the  channel  to  15  feet  in  depth  and  80  feet  in 
width  for  its  whole  length,  at  a  cost  of  18}  cents  per  cubic  yard  of  ma- 
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terial  removed  by  the  dredge.  Under  this  agreement  8,064  cubic  yards 
have  been  removed  up  to  date. 

Remarks  and  recommeiidations, — Until  both  piers  are  extended  farther 
into  the  lake,  a  frequent  use  of  the  dredge  will  be  necessary. 

The  superstructure  of  about  800  feet  of  the  north  pier,  which  was 
built  in  1874  and  1875,  is  in  a  very  bad  condition  and  should  be  renewed. 
Many  of  the  cross  ties  have  rotted,  and  are  broken  and  have  fallen  out 
of  the  gains,  leaving  no  support  to  the  side  walls. 

In  1880  it  was  estimated  that  to  maintain  the  harbor  an  annual  ex- 
penditure of  $8,000  would  be  necessary.  Since  that  time  the  total 
amount  of  appropriations  for  this  harbor  has  been  $46,000,  of  which 
$16,498.41  has  been  applied'  to  pier  extension  and  dredging  in  the  in- 
terior basin,  so  that  the  average  yearly  expenditure  for  maintenance  of 
channel  and  repairs  to  piers  has  been  only  $2,458.46  per  year  for  the 
past  twelve  years.  It  has  been  necessary  to  expend  a  large  portion  of 
this  for  dredging  so  as  to  give  temporary  relief. 

APPROPRIATIONS. 


Act  of— 

Jane  15,  1844 $12,500.00 

MsirehS,  1845 15,000.00 

AugU8t30,  1852 10,000.00 

June  23,  1866 75,461.41 

April  10, 1869  (aUotted) . .  5, 346. 00 

July  11,  1870 ,...  10,000.00 

March  3, 1871 10,000.00 

June  10,  1872 10,000.00 

June  23,  1874 10,000.00 

March  8, 1875 15,000.00 

August  14,  1876 8,000.00 

June  18,  1878 8,000.00 


Act  of— 

March  3, 1879 $5,000.00 

June  14,  1880 5,000.00 

March  3, 1881 5,000.00 

August  2, 1882 6,000.00 

July  5,  1884 5,000.00 

Augu8t5,  1886 5,000.00 

.    August  11, 1888 7,500.00 

September  19,  1890 17, 500. 00 

July  13,  1892 15,000.00 

Total 260,907.41 


Money  statement 

July  1,  1891,  balance  unexpended $16,049.03 

June  30, 1892,  amount  expended  during  fiscal  year 11, 674. 67 

July  1,  1892,  balance  unexpended 4,374.36 

July  1,  1892,  outstanding  liabilities 1,491.84 

July  1, 1892,  balance  avaOable 2,882.52 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 ., 17, 8S2. 52 

{Amount  (estimated)  re<juired  for  completion  of  existing  project 49, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  49, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*j  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  EXDING  DSCEMBBB  31,  1891. 
[Famished  by  Mr.  0.  M.  Pettit,  mayor.] 


Name  of  harbor,  Kenosha,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest 
port  of  entry,  Milwaukee,  Wis.;  amount  of  revenue  collected  at  the^^aftrest^port  of 
entry,  $365, 922. 16.  ^itized  by  CnOOg IC      • 
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Arrirah  and  departures  of  venateU. 


T>08ori|»tic»ii. 

Arrivals. 

Steam 

No. 
72 
195 

Ton$. 
11,379 
27,812 

No. 
72 
194 

Tons. 
11,358 
27,510 

Sail 

Total 

267 

39, 191 

206 

38,868 

Principal  articles  of  export  and  impart  (harbor  only). 


Exports — 
Cattle. 
Feed  ... 
Hay... 
Horses  . 
Oat«  ... 
Salt... 
Sand  ... 


T0118. 
.3 
6 
800 

1.5 
112 
60 
6,750 


Total 7,729.8 


IiniH)rt« — 

Bark  (tan) 16.500 

Coal  and  coke : 10,500 


Imports — Cont  i  uncd. 

Hides 

Lath 

Lumber  (hard  and  soft) . . , 

Peaches  

Pile« 

Posts  (fence) 

Shingles 

Slabs 

St6ne 5,600 

Wood 2,750 


Tods. 
125 
302.5 
22,  750 
6 
120 
228 
450 
300 


Total 59,63H 


I  I   20. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Object. — ^To  provide  a  shelter  for  the  protection  of  vessels  engaged  in. 
the  commerce  of  the  city  of  Waukegan. 

Project — In  1852  an  appropriation  of  $15,000  wa«  made  for  the  "  im- 
provement of  the  harbor  and  breakwater  at  Wankegan,  III."  The 
plan  adopted  was  a  breakwater  parallel  to  the  shore  in  20  feet  of  water. 
One  crib,  30  by  25  feet,  was  placed  in  position,  bnt  was  carried  away 
by  a  storm  and  the  work  then  abandoned.  In  1872  an  examination  and 
report  were  made,  as  called  for  by  the  river  and  harbor  act  of  that  year. 
This  plan  contemplated  a  breakwater  in  24  feet  of  water.  Ko  action 
was  taken  on  this  report. 

The  character  of  the  improvement  of  this  harbor  is  somewhat  dif- 
ferent from  that  of  other  points  on  the  Great  Lakes.  Most  of  the 
improvements  have  consisted  in  deepening  the  mouths  of  streams  emp- 
tying into  the  lake,  but  at  Waukegan  there  is  only  a  creek  emptying 
into  the  lake,  and  it  is  of  no  importance  for  harbor  purposes. 

The  present  project  was  adopted  in  1880,  its  intention  being  to  con- 
struct an  exterior  basin  of  sufficient  capacity  to  meet  the  requirements 
of  the  local  trade  by  inclosing  a  portion  of  Lake  Micliigan  within  piers 
constructed  of  pile  work,  and  an  entrance  channel  between  piers  from 
a  depth  of  12  feet  of  water  in  Lake  Michigan  to  the  basin;  the  channel 
and  basin  to  be  excavated  by  dredging  to  the  depth  of  12  feet. 

Present  worlcs. — ^The  length  of  the  north  pier  is  1,651.6  feet;  the 
length  of  the  south  pier  is  1,226.9  feet,  making  a  totjJ  length  of  pier 
work  of  2,878.5  feet.  The  north  pier,  which  incloses  the  basin,  is  com- 
prised of  four  sections,  the  first  of  which  runs  easterly  from  inside  the 
shore  line  as  it  existed  in  1879  for  a  distance  of  345  feet  into  the  lake. 
ENG  92 139 
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This  section  is  comprised  of  a  single  row  of  12  by  12  inch  squared  pine 
piles,  reeuforced  at  the  angle  or  outer  end  for  a  length  of  80  feet  with 
oak  piles  driven  at  a  distance  of  12  feet  from  the  front  row^the  interior 
space  being  filled  with  stone  ballast. 

The  next  section  of  pile  work,  10  feet  wide,  runs  in  a  southerly  direc- 
tion for  a  distance  of  380.8  feet  to  the  channel  angle. 

The  next  section  of  16  feet  in  width,  which  runs  in  a  southeasterly 
direction  for  a  distance  of  533.8  feet  from  the  channel  angle,  is  com- 
prised of  two  rows  of  closely  driven  white  oak  piles,  divided  into  sec- 
tions by  cross  ro\Vs  driven  at  distances  of  about  32  feet  apart,  double 
sheeted  with  3-inch  pine  plank,  and  filled  mth  stone  ballast  to  a  height 
of  2  feet  above  datum. 

The  outer  section,  of  16  feet  in  width  and  392  feet  in  length,  is  con- 
structed in  the  same  manner  as  the  i)receding  section,  and  is  parallel 
to  the  line  of  the  south  pier,  the  distance  between  the  piers  being  236 
feet. 

The  south  pier  is  bmlt  upon  a  prolongation  of  the  line  of  the  south 
side  of  Madison  street  in  the  city  of  Waukegan.  The  inshore  section 
of  this  pier,  140.3  feet,  is  comt)rised  of  a  single  row  of  square  pine  piles 
of  dimensions  12  by  12  inches  by  ,18  feet,  with  the  exception  of  the  outer 
24  piles,  which  are  22  feet  in  length  and  12  inches  square. 

The  next  outer  section  of  100  feet  in  length  is  constructed  of  round 
white  oak  piles,  each  30  feet  in  lengthy  on  alignment  at  distances  of  3 
feet  from  center  to  center,  and  sheeted  with  two  rows  of  planks  of 
dimensions  3  inches  by  12  inches  by  22  feet,  driven  close  and  breaking 
joints,  and  si)iked  to  the  wales  which  inclose  and  secure  the  round 
piles. 

The  next  section  to  the  eastward,  of  109  feet  in  length,  is  built  with 
round  white  oak  piles,  each  30  feet  long,  driven  at  distances  of  3  feet 
from  center  to  center  and  secured  with  binders.  On  the  soulh  side  of 
this  row  pine  piles  of  8  inches  by  12  inches  by  26  feet  are  driven  in  close 
contact  and  bolted  to  the  binder  and  reenforced  with  a  pine  binder  of 
3  by  12  inches.  The  outer  section  of  this  pier  is  877.6  feet  long,  and  is 
comprised  of  two  parallel  rows  of  white  oak  piles,  driven  in  close  contact 
at  a  distance  of  14  feet  from  center  to  center  of  rows,  and  is  divided 
into  sections  of  about  32  feet  each.  For  a  length  of  675  feet  of  this  sec- 
tion the  piles  are  31  feet  long,  and  for  the  remainder  32  feet  long.  The 
rows  of  piles  are  secured  and  bound  in  place  by  means  of  wales,  binders, 
screw  bolts,  and  tie  rods,  in  a  similar  manner  to  those  of  the  outer  sec- 
tion of  the  north  pier. 

On  the  south  side  of  the  north  row  a  double  sheeting  of  pine  plank  3 
inches  by  12  inches  by  22  feet  is  driven  and  spiked  to  the  wales  in  a 
similar  manner  to  the  8e(!ond  section.  The  interior  of  this  section  has 
been  filled  with  stone  ballast  to  a  height  of  2  feet  above  datum,  but  in 
some  places  it  has  settled  somewhat  below  that  level. 

In  the  construction  of  these  piers  it  has  been  necessary  to  place  a  rip- 
rap of  stone  along  the  outer  sides  of  the  piles  as  fast  as  they  have  been 
driven. 

Depth  of  water. — Before  work  was  commenced  upon  this  harbor 
the  distance  from  the  line  of  shore,  in  front  of  which  the  piers  have 
been  constructed,  to  the  natural  depth  of  12  feet  of  water  in  Lake 
Michigan,  was  about  870  feet,  but  as  the  work  has  progressed  an  ex- 
tensive accretion  has  been  formed  to  the  northward  of  the  harbor.  The 
shore  line  now  intersects  the  north  ])ier  at  a  distance  of  700  feet  out- 
side, or  to  the  eastwaid  of  the  line  of  slH)re  as  it  existed  in  1879,  and 
the  contour  line  of  12  feet  of  water  i;3  about  150  feet  outside  that  former 
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line  of  depth,  or  more  than  1,300  feet  to  the  eastward  of  the  line  of 
shore  of  1879. 

A  plat  of  soundings  taken  at  this  harbor  in  April,  1892,  shows  that 
a  narrow  channel  of  7  feet  in  depth  near  the  north  pier  is  available  tor 
vessels  of  light  draft. 

Operations  during  the  fiscal  year. — At  the  close  of  the  fiscal  year  end- 
ing June  30, 1891,  six  sections  of  pile  work,  each  32  feet  long,  being 
192  feet  in  length,  had  been  completed  in  extension  of  the  north  pier, 
the  work  being  done  by  hired  labor  and  the  purchase  of  materials  in 
open  market.  Subsequently  six  more  sections,  forming  an  additional 
length  of  200  running  feet,  were  built,  making:  a  total  length  of  exten- 
sion to  the  north  pier  of  392  feet,  under  the  provisions  of  the  river  and 
liarbor  act  of  September  19, 1890,  which  appropriated  $35,000  for  the 
improvement  of  SVaukegan  Harbor.  This  extension  was  completed  on 
the  18th  day  of  August,  1891,  when  the  pile-driver  was  transferred 
from  the  north  to  the  south  pier  for  its  further  extension.  Work  was 
continued  on  the  south  pier  until  November  11, 1891,  at  which  date  202 
running  feet  of  extension  had  been  built,  and  the  pile-driver  laid  up 
and  secured  for  the  winter. 

Two  board  fences  have  been  constructed  for  the  purpose  of  arresting 
the  sand  drift  of  the  beach  to  the  northward  of  the  harbor  from  being 
carried  into  the  channel  and  basin.  One  of  these  is  176  feet  long  and 
the  other  128  feet.  While  they  have  not  completely  checked  the  drift, 
a  large  quantity  of  sand  has  been  retained  upon  the  beach  through 
their  instrupentality  which  otherwise  would  have  been  carried  into  the 
harbor. 

Bids  were  received  and  opened  on  March  16, 1892,  in  answer  to  adver- 
tisement of  February  15, 1892,  inviting  proposals  from  contractors  for 
dredging  in  the  entrance  channel  and  harbor  basin  to  a  uniform  depth  * 
of  12  feet  below  datum.  The  bid  of  the  Green  Bay  Dredge  and  Pile 
Driver  Company  was  the  lowest  offer  mad«,  and  a  contract  was  made 
with  that  company  on  the  23d  day  of  March,  1892,  to  dredge  and  remove 
G0,000  cubic  yards  of  material  at  13|  cents  x)er  cubic  yard,  the  work  to 
be  completed  ton  or  before  October  31, 1892. 

Up  to  date  9,714.6  cubic  yards  of  material  have  been  removed  under 
this  contract. 

Remarks  and  recommendations. — ^The  satisfactory  manner  in  which  the 
extensions  to  the  piers  were  made  during  the  working  season  of  1891, 
together  forming  a  total  length  of  594  running  feet,  with  one  pile-driver 
and  crew  of  nine  men,  was  partly  due  to  the  preparations  which  were 
made  during  the  winter  of  1890  and  1891  by  the  purchase  and  delivery 
of  materials,  but  chiefly  to  the  systematic  work  done  by  the  overseer 
and  his  crew  of  men. 

About  130  cords  of  stone  are  needed  alongside  the  piers  as  riprap, 
to  supply  the  deficiency  caused  through  a  settlement  of  that  material 
by  wave  action. 

The  outlook  for  a  large  increase  in  the  commerce  and  manufactures 
of  Waukegan  is  very  encouraging,  and,  in  consequence,  the  value  of 
real  estate  has  been  greatly  enhanced.  The  facilities  rendered  by  the 
present  harbor  are  not  considered  by  the  citizens  of  the  place  as  being 
adequate  to  the  requirements  of  the  growing  demands;  in  view  of 
which  a  petition  was  circulated  among  the  business  men  for  signature 
during  the  past  winter,  and  addi^essed  to  the  honorable  tlie  Secretary 
of  War,  asking  that  an  ample  ai)proi)riatioii  be  made  for  extending  the 
harbor  piers  to  the  depth  of  16  feet  of  water  in  Lake  Micliigan.  A 
report  upon  this  subject  was  called  for,  and  made  by  me.  da  ted  February 
15.1802. 
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APPROPRIATIONS. 


Act  of— 

August  :W,  1852,  for   break- 
water (outer) $15, 000 

June  14,1880 15,000 

March  3,1881 15,000 

August  2, 1882 20, 000 

July  5, 1884 20,000 

August  5, 1886 20, 000 

AuguHt  11, 1888 25,000 

Septeniber  19, 181 K) 35, 000 


Act  of— 

July  13,1892 $25,000 


Total    appropriations    for 

present  iiarbor 175, 000 

Appropriation    for    outer 
breakwater 15, 000 


Total  for  former  and  pres- 
ent harbor 190,000 


Money  statemeiiU 

July  1, 1891,  balance  unexpended $25, 526. 80 

June  30, 1892,  amount  expended  during  fiscal  year 13, 027. 07 

July  1,  1892,  balance  unexpended  12,499.73 

July  1,  1892,  outstiinding  liabilities $1,169.39 

July  1, 1892,  .amount  covered  by  uncomplet^jd  contracts 7, 830. 61 

'■ 9,000.00 

July  1, 1892,  balance  available 3,499.73 

Amount  approi)riated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28, 499. 73 

{Amount  (estimated)  required  for  completion  of  existing  project 61, 000.  (X) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    50, 000. 00 
Submitted  in  comidiance  with  requirements  of  sections  2  of  river  a<id 
harbor  acts  of  1886  and  1867. 


Improving  harbor  at  Waukajany  I1L — Abstract  of  proposals  for  dredging  about  60,000 
cubic  yards  of  materialy  received  in  respanse  to  advertisement  dated  February  15 ,  1892 , 
and  opened  March  10,  1S02, 

Amount  of  appropriation  available  for  this  work,  $9,000. 


No. 


Nanio  and  aiWroHs  of  bidiler. 


Chicngo  Dredging  and  Dock  Co.,  Oiioago,  111 

William  A.  Starki».  Milwaukee,  WiH 

White  &  Finch,  Grand  Jlavcu,  Mich 

Green  Bay  Dredge  and  PiU'  Driver  Co.,  Greon  Bay,  AVirt 

Samuel  O.  Dixon,  Raciue.  WiH '. 

James  A.  McMahon  and  Cbarloa  P.  Montgomery 


Price 

per  cnbio 

yanl. 


Centt. 
24 


}fl 


With  the  ap])roval  of  the  Chief  of  Engineers  a  contract  was  entered  into  March  23, 
1892,  with  the  Green  Bay  Dredge  and  l*ile  Driver  Company,  the  lowest  re^pousiblo 
bidder,  for  this  work. 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR   YKAR  KNDINO  DKCEMORR  31,  1891: 

[Fnrnisbwl  b^'  Mr.  William  Bcab'y,  mayor.] 

Name  of  harbor,  Waukegan,  111.;  collection  district,  Chicago,  111.;  nearest  port  of 
entry,  Chicago,  111.,  amount  of  revenue  collected  during  the  year,  $5,083,589.87. 


I 
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Description. 

Arrivals. 

Departures. 

Ste«ni 

Xo. 
203 
165 

Ton*. 
20,811 
31, 740 

No. 
203 
165 

Tons. 
20,811 

f^n 

31, 740 

Total .... 

368  1      5^.ri51 

368 

52, 551 

' 

Principal  articles  of  export  and  import. 


Exports:  Tons. 

Apples 75 

Ik'er 1, 575 

Cattle 150 

Evergreen  trees 500 

Hay 500 

Leather 150 

Sash,  doors,  and  Minds 400 

Sheep 1,200 

Wire  works. 75,  000 

Wool 12i 


Total 79,562i 


Imports : 

Bark  (tan) -     440 

Barley 176 

Beer 1,750 

Brick 18,000 

Coal  and  coke 116,000 

Corn 28,000 

Floiir 1,935 


Imports — Continued.  •  Tons. 

•  Furniture 562* 

Hides. .^ ; 300' 

Hops J 10 

Lime  and  cement 972 

Lath 825 

Lumber 21,000 

Malt 325 

Mercliai»<liHC  (general) 25, 000 

Oil 675 

Pork  and  beef 1, 200 

Posts  (fence) 114 

Potatoes 180 

Salt 750 

Shingles 900 

Ties  (railroad) 7(X) 

Wire- work  products 75, 000 

Wood 10,000 

Zinc  ore 4,650 


Total 309,464^ 


I    I   21. 
IMPROVEMENT  OF  FOX  RIVER,  WISCONSIN. 

Object — ^Originally  to  secure  «a  cheap  route  of  water  transportation 
fi-om  the  Mississippi  Eiver  to  the  Great  Lakes  and  Atlantic  seaboard. 
The  improvement  of  the  Wisconsin  River  having  been  abandoned,  the 
present  object  is  to  obtain  a  navigable  channel,  as  far  as  existing  works 
will  permit^  from  Portage,  on  the  Wisconsin  liiver,  to  the  harbor  of 
Green  Bay,  a  distance  of  160  miles. 

Project. — ^The  original  project  called  for  slack-water  navigation  on 
the  Fox  River  by  means  of  locks  and  dams  as  part  of  the  through 
transportation  route.  The  present  modified  project  is  that  recom- 
mended by  the  Board  of  Engineers  of  May  14, 1886,  and  is  to  deepen 
the  Fox  River  by  rock  excavation  and  dredging  from  Montello  to  Green 
Bay  to  6- feet  dfepth  and  from  Portage  to  Montello  to  4  feet  depth ;  to 
widen  the  river  channels  to  100  feet  throughout;  to  deepen  the  channel 
between De  Pere  and  Green  Bay;  to  dredge  the  channel  in  the  Neenah 
Kiver;  and  to  reinove  the  bar  at  the  mouth  of  the  Fond  du  Lac  River. 

Present  works, — ^The  present  works  are  as  follows: 


JLm-kH . 
Dams.. 
Canaln. 
Kevetinent  walls . 


Fox.    ,    Fox.       *"'^'- 


10 

8 


27 
17 
12 
2 


Total , , Digitized  by  itLiOCWjIC'    58 
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Of  the  locks,  fourteen  are  of  stone,  built  by  the  United  States,  and 
one  stone  lock  built  by  the  canal  company  and  repaired  in  1878.  The 
remaining  twelve  are  wooden  locks,  which  have  been  rebuilt  and  re- 
paired from  time  to  time.    No  more  masonry  locks  are  to  be  built. 

Of  the  dams,  one  is  of  masonry,  ten  of  cribs,  one  of  pile  and  cribs, 
9ne  of  pile  and  cribs  with  movable  pasd,  and  four  of  brush  and  stone. 

Of  the  canals,  only  the  one  at  Portage  is  revetted  its  entire  length 
of  about  2  miles,  on  both  sides,  with  a  timber  revetment. 

Of  the  two  revetment  walls,  one  is  at  Kaukauna  and  the  other  at 
Ai)pleton.  The  former,  about  1,200  feet  long,  is  a  dry-laid  stone  wall, 
built  by  the  canal  company,  and  may  have  to  be  rebuilt,  as  it  shows 
signs  of  yielding;  the  latter  is  of  cement-laid  stone  masonry,  built  by 
the  United  States  in  1878. 

Depth  of  water. — ^The  fall  from  Menasha  to  Green  Bay  is  about  170 
feet,  and  on  the  Upper  Fox,  from  .Portage  to  Lake  Winnebago,  about 
30  feet.  Previous  to  any  improvements  the  river  was  obstructed  by 
rapids^  and  at  places  portages  had  to  be  made. 

Dunng  the  fiscal  year  ending  June  30, 1892,  navigation  closed  No- 
vember 17, 1891.  It  was  resumed  on  the  Upper  Fox  April  16,  and  on 
the  Lower  Fox  April  15, 1802.  On  the  Upper  Fox  the  water  was  so 
low  during  September,  1891,  that  the  larger  class  boatSvWere  laid, 
up  for  the  remainder  of  the  season.  On  the  Lower  Fox  boats  drawing 
5  feet  of  water  could  run  from  Green  Bay  to  Oshkosh  until  about  Au- 
gust 1, 1891.  By  that  time  the  mills  at  Neenah,  Menasha,  Appleton, 
and  Kaukauna  had  drawn  the  water  so  low  below  the  crests  of  the 
dams  that  there  w^as  not  over  3  feet  of  water  in  the  channel  and  at 
times  but  6  inches  on  the  breast  wall  of  the  Kaukauna  first  lock. 

Operations  during  the  fiscal  year. — The  guard  gates  at  the  head  of 
Kaukauna  Canal,  under  construction  at  the  close  of  the  last  fiscal  year, 
were  completed.  A  channel  75  feet  wide  and  450  feet  long  was  blasted 
and  excavated  througli  the  rock  bar  at  the  river  outlet  of  De  Pere  lock 
to  a  depth  of  from  4  to  12  inches  below  the  level  of  the  top  of  the  lower 
miter  sill  of  the  lock.  The  channel  at  Grignon  Rapids,  above  the  upper 
dam  at  Appleton,  was  deepened  to  7  feet  below  the  level  of  the  crest  of  the 
upper  dam  at  Appleton,  except  for  a  distance  of  about  500  feet,  where 
solid  rock  was  found  at  a  depth  of  less  than  5  feet;  this  part  of  the 
channel  requires  blasting  before  excavation  can  be  done.  Dredging 
was  also  done  in  the  Xeenah  Channel;  at  the  mouth  of  the  Fond  du 
Lac  Kiver;  at  the  entrance  of  Fox  liiver  into  Lake  Butte  des  Morts; 
in  the  Fox  River  between  Green  Bay  and  De  Pere,  completing  a  chan- 
nel 124  feet  deep  and  50  to  GO  feet  wide.  Two  dump  scows  were  com- 
pleted and  various  repairs  made  to  plant. 

rroceedings  in  condemnation  have  been  instituted  to  acquire  title  to 
about  3  J  acres  of  land  near  Appleton  first  lock,  needed  for  the  use  of 
the  lock  and  as  a  site  for  lock  house  and  storehouse.  Commissioners 
to  appraise  the  land  have  been  appointed  by  the  court,  and  it  is  hoped 
the  matter  will  be  speedily  settled. 

The  channel  between  Green  Bay  and  De  Pere  was  last  year  marked 
by  twelve  16-foot  spar  buoys.  These  buoys  were  repainted  this  spring 
and  one  new  one  set  to  replace  one  carried  away  during  the  winter. 
Tliey  were  then  all  turned  over  to  the  Light-House  Establishment  for 
future  maintenance  by  authority  of  the  Chief  of  Engineers  and  the 
Light  House  Board. 

For  details  of  the  work  attention  is  invited  to  the  report  of  Assistant 
Engineer  Samuel  Whitney,  appended  hereto: 
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RemarJcH  and  recommendations. — ^The  commercial  use  made  of  this 
waterway  from  PortJigeto  Berlin  Lock  is  inconsiderable;  thence  down 
to  Uskosh  it  iiuroiuses,  and  ftom  the  latter  place  all  the  way  down  to 
Green  Bay  it  is  quite  extensive. 

I  am  informed  that  it  is  expected  to  bring  into  the  lower  river  this 
season  not  less  than  160,000  cords  of  pulp  wood  for  the  use  of  the  mills 
between  Mena^ha  and  Neenali  and  De  Pere. 

The  following  remarks  are  from  the  report  of  Maj.  Chas  B.  L.  B.Davis, 
Corps  of  Engineers,  1891 : 

This  river  has  its  effect  upon  rateH  on  all  freight  carried  to  points  in  the  Fox  River 
Valley,  which  is  the  most  thickly  settled  portion  of  the  interior  of  Wisconsin  and 
an  important  manufacturing  region.  All  freights  during  the  season  of  navigation, 
and  particularly  heavy  freights,  are  reduced  to  near  the  price  of  water  carriage, 
whetuer  oarric<l  by  boat  or  by  the  competing  railroads ;  and  for  the  re:ison  that  it 
is  a  regulator  of  freight,  it  is  of  such  value  that  the  works  should  be  maintained  and 
the  navigation  improvml  at  least  to  the  extent  contemplated  by  the  modified  project 
of  188^1. 

During  the  season  of  1890  the  water  has  been  very  low  after  August  14,  below  the 
crest  of  the  Menasha  Dam. 

During  the  season  of  navigation  the  mill-owners  have  continued,  and  still  continne, 
to  take  water  from  the  pools  above  the  Appleton  and  Menasha  dams  much  in  excess 
of  the  discharge  of  the  Fox  River,  thus  reducing  the  levels  of  Lake  Winnebago  and 
Little  Lake  Huttc  des  Morts  below  the  crests  of  the  dams.  This  is  a  constantly 
growing  evil.  On  the  8th  of  November,  1886,  a  suit  was  tiled  in  equity  in  the  United 
states  court  of  the  east^^rn  district  of  Wisconsin  against  the  Winnebago  Paper 
Company  and  some  thirty  other  mill-owners  at  Neenah  and  Menasha,  to  restrain 
them  from  taking  water  for  hydraulic  power,  or  other  purposes,  during  the  season 
of  navigation,  from  the  level  of  Lake  Winnebago  above  the  Government  dam  at  the 
city  of  Menasha  when  the  level  of  the  water  in  said  lake  is  at  or  below  the  crest  of 
(^aid  dam.  The  defendants  filed  their  plea,  and  on  March  5,  1887,  replication  was 
dnly  tiled.  During  the  spring  and  summer  of  1888  the  United  States  produced  wit- 
nesses, and  took  testimony  from  time  to  time  before  the  master  in  chancery.  The 
defendants  obtained  further  time  in  which  to  put  in  their  proof. 

Mr.  A.  E.  Thompson,  special  assistant  United  States  attorney,  whose  letter  is  here- 
with appended,  writes  as  follows  about  this  suit: 

There  is  also  pending  a  suit  in  equity,  commenced  in  the  United  States  circuit 
court  for  the  eastern  district  of  Wisconsin,  against  the  Winnebago  Paper  Company, 
and  some  thirty  others,  mill-owners  at  Xoenah  and  Menasha.  If  possible  the  defend- 
ants will  be  required  t-o  close  their  proof  during  the  present  summer,  so  that  the 
matter  can  be  heard  by  the  court  either  at  the  October  or  January  term. 

A  supplemental  bill  of  complaint  has  been  filed  in  the  circuit  court 
of  the  United  States  for  the  eastern  district  of  Wisconsin  bringing  the 
complaint  of  the  United  States  against  the  water  users  up  to  date  of 
March  5,  1892. 

lu  this  bill  Mr.  A.  E.  Thompson,  solicitor  for  the  United  States,  re- 
cites as  follows: 

And  hy  way  of  supplement  j'our  orator  further  says  that  ever  since  the  filing  of 
sjiid  original  bill  of  complaint,  during  a  part  of  each  season,  and  especially  in  the 
months  of  July,  August,  fcieptember,  October,  and  November  during  the  season  of 
navigation,  and  each  year  continuously  thereafter  until  the  si)riug  freshets  ha(^.fillod 
up  said  pool,  the  said  waters  in  said  pool  above  the  said  dam  have  been  and  the 
same  now  are  below  the  crest  of  the  said  dam  at  the  city  of  Menasha,  so  caused  and 
occasioned  by  the  defendants  taking  and  drawing  water  from  below  the  crest  of  said 
dam  as  aforesaid,  and  each  year  since  the  filing  of  said  original  bill  of  complaint, 
and  especially  during  the  months  of  July,  August,  September,  October,  and  Novem- 
ber in  each  year,  the  defendants,  by  taking  and  drawing  water  from  below  the  crest 
of  said  dam,  have  drawn  the  water  in  the  pool  above  said  dam  below  the  crest 
thereof,  and  thereby  rendered  navigation  uncertain  and  diflicult,  and  have  drawn 
the  water  down  so  that  boats,  vessels,  and  water  crafts  have  been  each  year  hindered 
and  incommoded  from  passing  along  and  upon  the  said  Fox  River,  and  thereby  the 
public  each  year  has  been  partially  deprived  of  navigation  of  said  river  at  and  above 
the  north  and  the  south  outlets  of  said  Lake  Winnebago,  and  between  the  said  dam 
and  the  said  lake^  and  on  the  waters  of  the  canal  aforesaid,  and  also  as  weU  through* 
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out  the  entire  lenjjth  and  breadth  of  said  pool,  estendinf  from  the  said  city  of 
Menasha  to  the  Eureka  Dam  aforesaid,  and  during:  the  months  of  July,  August,  Sep- 
tember, October,  aud  November  in  eacli  year  since  the  year  1886  the  said  Won  River, 
between  the  Eureka  Dam  and  the  said  city  of  Menasha,  has  become  nearly  unnavi- 
gable,  and  during  each  year  since  1886  the  property,  rights  of  property,  locks,  dams, 
canals,  and  other  improvement  works  of  this  complainant  npon  and  along  the  said 
Fox  River  have  beeft  greatly  injured  and  damaged  thereby,  and  your  orator 4ears 
that  greater  injury  and  damage  to  the  property  of  the  complainant  and  a  total  de- 
struction of  navigation  will  follow  unless  the  defendants  herein  and  above  named, 
Jointly  and  severally,  be  restrained  from  the  continuance  of  drawing  and  taking 
water  from  below  the  crest  of  the  said  dam,  or  the  taking  of  water  from  the  level  of 
the  said  pool  when  such  level  is  below  the  crest  of  the  said  dam. 

Your  orator  by  way  of  supplement  further  says,  that  since  the  establishment  of 
snch  limit,  to  which  water  might  or  may  be  drawn  from  said  pool  as  aforesaid,  and 
since  said  defendants  had  notice  that  the  level  of  the  water  in  said  pool  was  at  and 
below  the  crest  of  said  dams  as  hereinbefore  stated,  as  well  before'  tne  filing  of  the 
original  bill  of  complaint  herein,  and  since  said  time,  each  and  every  year  the  said 
deiendants  have  taken,  and  still  continue  to  take  and  draw  water  from  below  the 
level  of  said  pool,  and  below  the  crest  of  said  dam,  and  ever  since  the  first  of  August, 
1891,  the  water  in  said  pool  has  been  by  said  defendants  drawn  down,  and  kept  be- 
low the  crest  of  said  dam,  and  is  now  3  feet  or  more  below  the  crest  of  said  dam, 
and  said  defendants  insist  that  they  will  and  shall  continue  to  take  and  draw  water 
from  said  pool  when  the  surface  of  the  water  in  said  pool  is  at  or  below  the  crest  of 
said  dam,  and  which  your  orator  fears  they  will  do,  and  continue  to  do  in  the  future, 
in  defiance  of  the  right  of  the  complainant,  and  of  the  right  of  the  public  freely  and 
nuinterruptedly  to  navigate  said  waterways,  aud  which  if  the  defendants  ]>ersist  in, 
and  insist  upon  carrying  into  execution,  and  continue  to  take  and  draw  water  from 
said  pool,  when  the  surrace  of  the  water  in  said  pool  is  below  the  crest  of  said  dam, 
will  produce  and  cause  great  and  irreparable  injury  and  damage  tiO  the  property  and 
rights  of  property  of  the  complainant,  its  locks,  dams,  canals,  and  otner  improve- 
ments along,  on,  and  npon  said  Fox  River,  and  will  prouuce  a  partial,  if  not  a  total, 
destruction  of  public  navigation  on  said  Fox  River. 

Mr.  Thompson  informs  me  that  tliis  matter  can  not  come  before  the 
court  for  argument  until  some  time  in  Octobi^r  of  this  year.  It  is  there- 
fore probable  that  navigation  will  this  season  be  again  suspended  by 
reason  of  use  for  water  powers  of  more  than  the  natural  discharge  of 
the  river. 

For  the  status  of  the  cases  now  in  court  and  of  those  contemplated 
by  or  against  the  United  States,  attention  is  invited  to  the  appended 
rei)ort,  dat^d  Oshkosh,  June  22,  1892,  of  Mr.  A.  E.  Thompson,  special 
assistant  United  States  attorney: 

List  of  appropriations  made  by  Congress  for  ths  improvement  of  the  Fox  and  Wiscon- 
sin rivers,  Wisconsin. 

Act  of— 

March  2,  1867,  for  snag  boat  on  Wisconsin  River $40, 000 

July  10,  1870,  for  improving  WiHcunsin  River 100,000 

June  10,  1872,  for  jnirchase  of  works  on  Fox  River  from  Grccii   I5ay 

and  Mississippi  Canal  Company 1 15, 000 

March  3,  for  improving  Fox  aud  Wisconsin  ri  vers 300, 000 

June  23,1874 300,000 

March  3,  1875 500,000 

Angust  14,  1876 270,000 

June  18,  1H78 250,000 

March  3,  1879 ^....  150,000 

June  14,  1880 125,000 

March  3,  1881 , 125,000 

August  2,  1882 200,000 

July  5,  18K1 160, 000 

Augusts,  1886,  for  iinproviii;^  i'^'^  IIiv«  r 56,250 

August  11,  1888,  for  improving  Fox  Hiwr 100, 000 

September  19,  1890,  for  improving  Fox  Hi ver 100, 000 

July  13,  1892,  for  improving  Fox  River 75.000 

Total 2,996^250 
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Money  statemenL 

July  1, 1891,  balance  nnexpended $76^470.31 

June  30,  1892,  amount  expended  during  fiscal  year 41, 575. 61 

July  1,  1892,  balance  nnexpended » 34,894.70 

July  1, 1892,  out8tanding  liabilitie« 1, 156. 41 

July  1,  1892,  balance  available 33,738.29 

Amount  appropriate<l  by  act  approved  July  13,  1892 75, 000. 00 

Amount  availa1)le  for  fiscal  year  ending  June  30,  1893 108, 738. 29 

f  Amount  (estimated)  reiiuired  for  completion  of  existing  project 271, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30, 1894  200,000.00 
)  Submitted  in  complhwce  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


report  of  mr,  samukl  whitney,  assistant  engineer. 

United  States  Fox  River  Improvement, 

Engineer  Office, 
Oshkosh,  7Fi«.,  June  SOy  189S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Fox 
Kiver,  Wisconsin,  from  Porta|(e  to  Green  Bay,  for  tJhe  fiscal  year  ending  Jnne30, 1892. 

Work  daring  the  year  consisted  principally  in  excavating  a  channel  through  the 
rock  ledge  at  the  river  outlet  of  Depere  Lock,  in  completing  the  guard-gates  at 
Kaukanna,  in  completing  by  dredging  of  a  6- foot  channel  in  the  Ncenah  River  and 
a  7-foot  channel  from  Scott  Street  Bridge  at  Fond  du  Lac  to  the  7-foot  curve  in  Lake 
Winnebago,  in  dredging  the  channel  at  Grignon  Rapids  (lower  Fox),  in  completing 
two  center  dump  scows,  and  making  repairs  of  Dredge  No.  3. 

Oh  the  upxMsr  Fox  the  water  became  so  low  during  the  month  of  September,  1891, 
that  the  larger  class  of  boats  were  obliged  to  lay  up  for  the  remainder  of  the  season. 
Navigation  was  closed  by  ice  November  17,  1891,  and  resumed  April  10,  1892. 

On  the  lower  Fox  boats  drawing  5  feet  of  water  could  run  from  Green  Bay  to 
Oshkosh  until  about  August  1,  1891,  when  the  mills  at  Neenah,  Menasha,  Appleton, 
and  Kaukanna  had  drawn  the  water  so  low  below  the  crests  of  the  dams  that  there 
-was  not  over  3  feet  of  water  in  the  channel,  and  at  times  there  was  a  depth  of 'but  6 
inclios  on  the  breast  wall  of  the  Kaukanna,  first  lock.  Navigation  was  closed  by  ice 
N<»vember  17,  1891,  and  resumed  April  15, 1892. 

The  following  outline  of  work  done  at  the  diiferent  points  between  Portage  and 
Green  Bay,  under  separate  headings,  viz:  "Improving  Fox  River,"  and  "Improv- 
ing Fox  and  Wisconsin  rivers,  Wisconsin,"  is  respectfully  su'bmitted. 

improving  fox  river.   WISCONSIN. 

Blasting  and  dredging  channel  Ihrough  rock  har  at  river  outlet  of  De  Pere  Lock. — ^The 
w^ork  of  excavating  a  channel  75  feet  wide  and  450  feet  long,  through  the  ledge  of 
rock  at  the  river  outlet  of  the  lock,  was  begun  in  November,  1891. 

The  drilling  plant  was  put  in  good  repair,  placed  on  a  scow  and  housed  in.  Drill- 
ing of  rock  was  commenced  on  December  2  and  completed  February  10.  One  thou- 
sand and  seventy-^ ve  holes,  2  inches  in  diameter,  were  drilled  to  a  depth  of  about 
4  feet  and  blasted.     ITie  total  depth  of  holes  drilled  was  4,227  feet. 

Dredge  No.  2  was  fitted  out,  and  on  February  19,  1892,  commenced  the  removal  of 
rock.  Three  thoiusand  one  hundred  and  seventeen  cubic  yards  in  place  were  ex- 
cavated and  banked  at  the  left  side  of  the  channel,  and  as  that  side  of  the  channel 
wa«  the  only  place  where  the  rook  could  be  dumped,  a  large  portion  of  it  had  to  be 
rebandled  by  the  dredge.  The  rock  is  of  a  good  quality  of  limestone  suitable  for 
riprapping  canal  banlDi,  etc.  One  thousand  one  hundred  and  ten  cubic  yards  of 
niud,  clay,  etc.,  were  dredged  from  a  point  just  below  the  lower  end  of  channel, 
placed  in  dump  scows,  towed  to  deep  water  in  the  river  by  the  tug  General  G.  K. 
flarrcn,  and  dumped."  The  dredging  of  the  channel  wa**  carried  to  a  depth  of  4  to 
12  inches  below  the  level  of  the  top  of  the  lower  miter  sill  of  the  lock.  The  work 
iff-as  completed  May  3, 1892. 
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COXSTRUCTION  OF  LOCKS,   ETC 

Chmrdgatef  at  the  head  of  Kaulcauna  Canal. — Work  on  the  gates,  under  constmction 
at  the  close  of  the  last  fiscal  year,  was  continued.  The  water  was  pumped  firom  the 
sluiceway  pit;  946  cubic  yards  of  hard  pan  and  bowlders  were  excavated  for  the 
foundations  of  the  walls,  and  the  masonry  of  walls  completed.  The  cofferdams 
were  then  removed  and  the  material  used  in  the  construction  of  a  cofferdam  around 
the  site  of  the  navigable  pass ;  pumping  machinery  set  and  the  water  pumped  out ; 
395  cubic  yards  of  hard  pan  and  rock  were  excavated  for  the  foundation  of  walls  of 
the  pass  and  the  wall  connecting  the  right  abutment  of  gates  with  the  left  abutment 
of  Kaukauna  Dam ;  the  masonry  of  the  right  abutment  and  connecting  wall  com- 
pleted; miter  sills  and  gates  for  the  pass  and  needle  beams  for  the  sluiceway  were 
framed  and  put  in  place;  cofferdams  removed;  two  cast-iron  snubbing  posts  set  in 
place  at  the  upper  end  of  center  pier  and  right  abutment,  and  570  cubic  yards  of  clay 
embanked  against  the  rear  of  the  abutments. 

The  shed  used  for  storing  cement,  etc.,  during  the  progress  of  the  work  was  moved 
to  a  point  near  the  right  abutment  of  the  gates  and  ntted  up  for  the  purpose  of  stor- 
ing the  nee<Ues  used  in  closing  the  sluiceway  between  the  center  pier  and  left  abut- 
ment; and  400  needles,  3  by  3  inches  by  14  feet,  were  framed  and  stored  in  the 
house;  982^  cubic  yards  of  cement  masonry  and  44  yards  ef  dry  masonry  were  laid 
in  the  piers,  abutments,  aud  cross  walls.  The  cut  stone  used  in  the  work  was 
brought  from  Kaukauna  quarry,  and  the  rubblestone  from  Little  Chute  and  the 
third  level  of  Kaukauna  Canal.  The  work  was  completed,  except  placing  four  gate 
capstans,  November  30.  1891. 

REPAIRS  OF  BOATS  AND  DREDGES. 

Dredge  No.  S. — The  boat  was  hauled  out  at  Oshkosh;  all  the  bottom  plank,  trans- 
verse floor  timbers,  120  linear  feet  of  keelsons,  swinging  engine  bed  timbers,  1  main 
beam,  2  posts,  2  hog-chaiu  posts,  J.1  knees,  and  the  floor  in  the  hold,  were  removed 
and  replaced  by  new  material.  A  new  crane,  dipper  handle,  turn-table,  6  spi^d 
guides,  and  3  spuds  were  made  and  put  in  place.  New  deck  planks  were  put  m 
where  needed;  tin  roof  of  cabin  repaired,  and  the  hull  thoroughly  recalked.  The 
machinery  was  removed,  taken  to  a  machine  shop,  put  in  good  repair,  and  replaced. 
Repairs  were  completed  and  the  dredge  put  in  conmiission  May  26, 1892. 

Dredge  No.  2. — There  was  purchased  one  l^-yard  rock  dipper. 

Venter  dump  scows. — The  construction  of  two  center  dump  scows,  having  a  ca- 
pacity of  65  cubic  yards  each,  was  continued ;  2,140  feet,  B.  M.,  of  bottom,  1,230  feet  of 
pocket,  and  2,444  feet  of  deck  plank  were  jointed,  fitted  and  spiked  in  place;  4 
strakes  of  fenders  made  aud  bolted  to  the  sides  of  scows;  the  windlasses,  ratchets 
and  pawls,  for  operating  the  pocket  doors,  fitted  in  place;  7  hatch  covers  made,  and 
the  calking  of  the  pockets  and  decks  completed.  One  of  the  scows  was  launched  on 
the  17th,  the  other  on  the  18th,  and  both  completed  on  the  20th  of  July,  1891. 

DREDGING  LOWER  FOX. 

Deepening  channel  at  Orignon  Rapids  above  the  upper  dam  at  Appleton, — ^Dredge  No. 
2  continued  work  in  the  channel  from  bes^inuing  of  the  fiscal  year  until  October  31, 
except  from  August  24  to  September  4,  inclusive,  during  which  time  she  was  employed 
at  Kankauna  jruard  gates;  and  Dredge  No.  3  worked  from  October  4  to  28,  inclusive; 
Drertg<»  No.  3  l>«ing  in  need  of  extensive  repairs  suspended  work  on  the  last-mention'ed 
dat4s  and  on  November  3  was  towed  to  Oshkosh  to  be  hauled  out  for  repairs  during 
the  winter. 

Dredgo  No.  2  extended  the  first  cut,  30  feet  in  width,  a  distance  of  3,200  feet  to 
the  point  wh(Te  the  Milwaukee  and  North  Railway  crosses  the  river;  then  mi»ve4l 
back  to  tho  unstream  end  of  the  channel,  4,600  feet  above  the  left  end  of  the  upper 
dam,  and  made  a  second  cut  about  2,000  feet  in  length  and  25  feet  in  width.  Dretige 
No.  3  coniniencod  a  third  cut,  25  feet  in  width  at  the  upstream  end  of  the  channel, 
and  worked  downstream  a  distance  of  6G8  feet;  20,494  cubic  yards  of  hard  pan 
nnd  limestone  roek  were  removed  by  Dredge  No.  2,  9,590  cubic  yards  of  which  were 
hanked  at  the  left  side  of  the  channel,  and  10,904  cubic  yards  placed  in  dump  scows, 
towed  by  the  tugboat  General  G.  K.  Warren  to  deep  water  in  Little  Lake  Butte  des 
iMorts,  and  dumned;  3,628  cubic  yards  of  hard  pan  and  bowlders  were  excavated  by 
Dredge  No.  3,  all  placed  in  dump  scows,  towed  by  the  tugboat  Dekorra  to  Little 
Lake  Butto  des  Morts,  and  dum))ed. 

The  dredging  was  carried  to  a  depth  of  7  feet  below  the  level  of  the  crest  of  the 
upper  dam  at  Appleton,  except  for  a  distance  ot  about  500  feet,  where  solid  rock 
was  found  at  a  depth  of  less  than  5  feet.  This  part  of  the  channel  will  have  to  be 
drilled  and  blasted  before  the  required  depth  can  be  obtained  by  dredging. 

Dredging  Neenah  Channel.— Drodge  No.  3  continued  the  work  of  dredging  a  channel 
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60  feet  wiilo  and  to  a  depth  of  6  foot  below  the  level  of  the  crest  of  the  dam  at 
Xeeiiuh.  The  sccoud  rut,  30  feet  in  width,  was  extended  to  the  lower  end  of  the  channel 
about  500  feet  above  the  dam,  and  tlie  ooamin^s  between  the  first  and  second  cnts 
cleaned  up;  11,010  cubic  yards  of  hard  pan  and  bowlders  were  removed,  9,520  yards 
of  which  were  placed  in  dump  scows,  towed  to  deep  wat^r  in  Lake  Winnebago  by 
the  tugboat  Dekorra,  and  dumped,  and  the  remainder  banked  at  the  left  side  of  the 
channel. 

About  400  feet  above  the  lower  end  of  the  channel  a  basin,  200  feet  in  diameter, 
-was  excavated  to  provide  a  place  for  boats  to  wind  during  low  stages  of  water  in 
the  river. 

August  31,  the  funds  provided  for  dredging  the  channel  having  been  expended, 
work  was  saspeuded  and  the  dredging  plant  towed  to  Menasha. 

Dredging  channel  at  the  motuh  of  Fond  du  Lac  River, — Dredge  No.  7  continued  the 
work  of  dredging  a  channel  75  feet  wide  from  the  Scott  Street  Bridge  to  the  mouth 
of  the  Fond  du  Lac  River,  thence  to  the  7-foot  curve  in  Lake  Winnebago,  150  feet 
wide,  and  to  a  depth  of  7  feet  below  the  level  of  the  crest  of  Menasha  Dam.  The 
leugth  of  the  river  portion  of  the  channel  dredged  is  4,225  feet,  and  the  distance 
from  the  mouth  of  tne  river  to  the  point  in  the  lake  where  dredging  ceased  is  1,900 
feet ;  15,177  cubic  yards  of  soft  material  were  removed  from  the  channel  in  the  river 
and  29^954  cubic  yards  of  sand  and  clay  from  the  channel  outside  of  the  shore  line 
of  the  lake,  making  a  total  of  45,131  cubic  yards.  The  material,  with  the  excep- 
tion of  9,758  cubic  yards,  dumped  on  the  left  bank  of  the  river,  was  placed  in  dump 
scows,  towed  to  deep  water  to  the  westward  of  the  mouth  of  the  river  and  dumped. 

Dredging  was  suspended  August  24,  and  the  dredge  sent  to  remove  a  bar  at  the 
entrance  of  the  Fox  River  into  Lake  Butte  des  Morts,  which  work  having  been 
completed  September  11,  the  dredge  returned  to  Fond  du  Lac  and  resumed  work 
September  12. 

October  8,  the  dredge  ha<l  one  of  her  bottom  planks  broken  by  striking  on  a  sunken 
pile,  which  caused  her  to  leak  so  badly  that  she  filled  with  water  and  sank  to  the 
bottom  of  the  river  within  ten  minutes  after;  the  leak  was  stopped  with  blankets, 
etc.,  water  pumped  from  the  hold,  repairs  made,* and  work  resumed  by  the  dredge 
oif  the  12th  of  October. 

November  16,  the  necessary  dredging  of  the  channel  having  been  completed,  the 
dredge  and  dump  scows  were  towed  to  Oshkosh  and  laid  up  for  the  winter. 

The  tugboat  General  G.  K.  fTairen  was  employed  in  towing  dump  scows  from  July 
1  until  August  26,  when,  her  services  being  needed  at  Grignou  Rapids,  the  tugboat 
TV.  W.  Xeff  was  hired  to  attend  the  dredge  for  the  remainder  of  the  season,  at  $20  per 
day  for  each  working  day. 

FOX  AND  WISCONSIN  RIVER  IMPROVEMENT. 

I>redgiug  Fox  River  between  De  Pere  and  Green  Bay, — In  July,  1891,  twelve  buoys  16 
feet  in  length,  10  inches  in  diameter  midway  between  the  ends,  8  inches  at  the 
lower  and  i  inches  at  the  upper  end,  were  made  and  painted  two  coats  of  red. 
Cast-iron  anchors,  hemispherical  in  shape  and  weighing  337  pounds  each,  and  the 
ueccssary  three-eighths  inch  chains  and  swivels  for  securing  buoys  to  anchors 
were  provided. 

During  the  month  of  August  the  channel  was  sounded  from  a  point  about  1,300  feet 
from  the  lower  end  of  De  Pore  Lock  to  a  point  3.71  miles  down  river  and  the  sound- 
ings platted  on  a  map  drawn  to  a  scale  of  yAnr-  The  buoys  were  set  on  the  right 
8i4ie  of  the  channel  (going  iu)  at  distances  of  1,220  to  2,425  feet  apart,  and  numbered 
Avith  even  numbers,  commencing  with  the  one  farthest  downstream,  thus :  2,4,6, 
8,  10,  etc.  During  the  fall  of  1801  Buoy  No.  6  was  carried  away,  and  in  the  spring 
following  a  new  one  was  made  and  put  in  place.  • 

The  soundings  tuken  in  the  channel  showed  a  depth  of  but  IH  feet  of  water  below 
datuni  between  buoys  Nos.  6  and  10,  ajid  on  May  4,  1892,  Dredge  No.  2  was  sent  to 
<leepen  that  part  of  the  cliannel,  and  by  June  10  following  removed  13,577  cubic 
yards  of  soft  material,  all  of  which  was  placed  in  dump  scows,  towed  by  the  tugboat 
(ieneral  G.  K.  Warren  to  a  point  near  the  right  bank  of  the  river  and  dumned.  The 
balance  available  for  the  work  having  been  expended,  work  was  suspended  and  the 
plaut  towed  to  Kankauna. 

MISCELlJUiEOUS. 

The  tugboat  Boncohel  was  employed  on  the  Upper  Fox  River  until  May  24,  1892,  in 
towing  dredges  Irom  place  to  place  and  supplying  them  with  fuel ;  in  towing  scow 
loads  of  material  for  repairs  of  locks,  dams,  and  canal  banks,  and  in  making  inspec- 
tion trips.  On  May  25  the  Boocohel  was  transferred  to  the  Lower  Fox,  where  she 
was  employed  for  the  remainder  of  the  hscal  year  in  towing  dump  scows  for  Dredge 
Ko.  3,  and  in  making  inspection  trips.  ^  I 
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The  tugboat  Dekorra  was  employed  in  towiug  dump  scows  for  Dredge  No,  3  at 
Neenahy  Menasha,  and  Grignon  Rapids  until  October  28, 1891,  and  from  that  date 
nntil  November  3  in  towing  Dredge  No.  3  and  one  dump  scow  to  Oshkosh  for  repairs. 

The  Dekorra  was  laid  up  at  Oshkosh,  and  during  the  winter  was  lengthened  and 
repaired  and  renamed  Fax,  On  the  25th  of  May  she  went  to  the  Upper  Fox,  where 
she  was  employed  until  the  close  of  the  fiscal  year  in  towing  dredges  from  place  to 
place,  in  towing  scow  loads  of  material  for  the  repairs  of  Princeton  Dam,  and  in  mak- 
ing inspection  trips. 

The  tugboat  General  G,  K.  Warren  was  employed  in  towing  dump  scows  for 
Dredge  1^.  7  at  Fond  du  Lac  and  for  Dredge  No.  2  at  Grignon  Rapids  and  in  the 
channel  between  De  Pere  and  Green  Bay. 

The  steam  launch  General  Mead  was  not  put  in  commission,  as  her  hull  is  badly 
decayed  and  needs  rebuilding.  During  last  season  she  was  occasionally  employed 
in  towing  scow  loads  of  material  for  the  guard  gates  at  Kaukauna;  a  crew  to  run 
her  being  taken  from  the  force  at  the  guard  gates  whenever  her  services  were  needed. 
At  the  close  of  last  season  she  was  hauled  out  on  the  canal  bank  below  the  Kaukauan 
second  lock  and  housed  in. 

CARE  OP  PROPKRTT. 

The  old  hull  of  Dredge  No.  5,  in  use  at  OshkoHli  as  a  storehouse  during  the  winter 
of  1890-'91,  was  towed  to  Berlin  in  the  fall  of  1891  and  tlie  property  stored  on  her 
transferred  to  the  warehouse  at  the  lock. 

Pump  Dredge  No.  6. — This  dredge  has  not  been  in  commission  for  the  past  two 
years.  The  hull  is  old  and  badly  decayed,  and  to  save  the  expense  of  pumping  the 
water  out  of  her  every  day  she  was  hauled  out  on  the  bank  of  the  canal  below  I^lin 
Lock  in  August,  1891. 

Very  respectfully,  your  obedient  servant, 

Samukl  Whitney, 

Assistant  Engineer^ 
Maj.  James  F.  Gregory, 

Corps  of  Engineers f  XJ,  S,  A, 


REPORT  OF  MR.  A.  E.   THOMPSON,  SPECIAL  ASSISTANT  UNITED  STATES  ATTORNEY. 

Oshkosh,  Wis.,  June  82, 189t, 
Major  :  There  are  now  pending  in  the  circuit  court  of  the  United  States  for  the 
eastern  district  of  Wisconsin  thirteen  oases  against  the  United  States  on  appeal  from 
the  awards  made  bv  commissioners  appointed  pursuant  to  the  acts  of  Congress  to 
a]>prai80  damages  for  flowa^e  to  lands  caused  by  the  works  of  improvement.  Of 
these  cases  five  originated  in  Winnebago  County,  six  in  Fond  du  Lac  Countj^  and 
one  in  Waushara  County,  and  damage  is  claimed  on  account  of  the  Menasha  Dam. 
The  other  case  was  originally  pending  in  Outagamie  County  and  the  damage  is 
claimed  to  have  been  caused  by  the  diam  at  Little  Chute  Rapids.  The  aggregate 
amount  claimed  in  these  thirteen  cases  is  $210,818,  and  the  agi^egate  amount 
awarded  is  $124,904.02.  These  oases  wei5e  transferred  to  the  circuit  court  of  the 
Uiiited  States  for  the  eastern  district  of  Wisconsin,  pursuaiit  to  the  provisions  of  the 
act  of  September  30,  1890. 

The  expectation  was  that  some  of  these  cases  would  be  tried  at  the  October  Q891) 
term.  On  account  of  the  sickness  of  his  honor  Judge  Jenkins  they  were  continued 
until  the  January  term,  1892.  They  were  set  for  trial  for  a  day  certain  in  February, 
but  afterwards,  on  the  application  of  the  defendants,  were  continued  until  the  4ih  of 
April,  at  which  time  the  defendants  applied  for  and  obtained  a  further  continuance, 
aud  they  now  stand  for  trial  commencing  on  September  12  next,  when  it  is  to  be 
hoped  that  we  shall  be  able  to  dispose  of  at  least  five  of  the  most  important  ones. 

There  is  also  pending  a  suit  in  equity,  commenced  in  t^e  United  States  circuit 
court  for  the  eivstern  district  of  Wisconsin,  against  the  Winnebago  Paper  Company 
and  a  large  number  of  others  as  defendants,  bein^  users  of  water  for  hydraulic  pur- 
poses at  ^eenah  and  Menasha.  It  was  found  advisable  on  the  part  of  the  complain- 
ants to  tile  an  ameude<l  and  su})plemeutal  bill.  To  this  all  the  defendants  have  an- 
swered, and  issue  has  been  joined  as  to  the  allegations  of  the  oomplainanta'  bill. 
Such  of  the  defendants,  however,  as  are  users  of  water  for  hydraulic  purposes  on  the 
outlet  at  Menasha  have  filed  a  cross  bill  against  the  United  Statee..^d  such  of  the 
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defendants  as  are  users  of  water  on  the  Neenah  ontlet,  the  object  of  which,  among 
other  things,  is  to  com])el  the  restoration,  as  nearly  as  practicable,  of  the  Neenan 
Channel  to  its  former  width  and  depth,  the  complainants  averring  that  the  United 
States  has  enlarged  the  Neenah  Channel  by  the  cutting  away  of  the  so-called  '' Coun- 
cil Tree  Point"  and  by  dredging,  thereby-  to  a  great  extent  depriving  them,  the  com- 
plainants in  the  cross  bUl,  of  their  lawful  right  to  the  use  of  the  waters  not  needed 
for  the  purposes  of  navigation  which  naturally  would  flow  through  the  Meuasha 
Channel. 

The  Green  Bay  and  Mississippi  Canal  Company  has  also  filed  a  cross  bill  against 
the  Ignited  States,  among  other  things  alleging  that  said  company  stands  in  relation 
to  the  United  States  as  a  purchaser  of  the  water  powers  created  by  the  dams  of  the 
improvement,  by  the  use  of  the  surplus  water  not  required  for  the  purposes  of  navi- 
getion,  *' with  the  rights  of  protection  and  preservation  appurtenant  thereto."  The 
theo]^  of  this  bill  seems  to  be  that  tl^e  United  States  ought  to  be  adjudged  to  make 
sncb  improvements  and  alterations  fcom  time  to  time  as  may  appear  necessary  to  pro- 
tect, promote,  and  enlarge  such  company's  water  powers,  and  that,  if  necessary,  the' 
United  States  should  be  compelled  to  establish  on  the  Wolf  River  and  at  Portage  City 
feeders  sufficient  to  cause  a  constant  and  even  flow  of  water  in  the  lower  Fox  to  the 
end  that  the  hydraulic  power  of  the  stream  shall  be  maintained  in  its  greatest  effect- 
iveness. The  United  States  bas  until  the  first  Monday  in  August  to  except,  demur, 
or  answer  to  these  cross  bills.    The  questions  raised^  to  say  the  least,  are  novel. 

Prior  to  February  1, 1888,  one  E.  G.  Berry  filed  his  petition  in  the  office  of  the 
clerk  of  the  circuit  court  of  Fond  dji  Lac  County  in  the  usual  form,  and  commission- 
ers were  appointed.  By  some  oversight  the  papers  were  lost  sight  of  and  no  award 
was  made.  On  petition  to  the  court  the  matter  was  revived,  new  commissioners 
were  appointed,  a  trial  had,  and  an  award  of  $180  made  and  filed.  The  time  to  ap- 
peal has  not  yet  expired.  The  Government  does  n^  wish  to  appeal,  and  it  is  not 
probable  that  the  claimant  will. 

In  the  cases  of  ChriBtina  Grallup  and  John  Hanson,  pending  in  Fond  du  Lac  County, 
in  which  the  entire  records  were  lost,  by  order  of  the  circuit  court  of  Fond  du  Lao 
Con  nty  the  records  have  been  restored  by  filing  copies,  and  these  cases  are  now 
pending  in  said  court  on  appeal.  But  as  I  have  received  authority  from  the  Attor- 
ney-General to  compromise  them,  they  probably  will  never  be  a^ain  tried. 

I  estimate  that  $7,000  will  be  used  in  the  necessary  preparation  and  trial  of  the 
actions  now  pending  in  the  Unitdd  States  court. 

The  Manufacturing  Investment  Company,  lessees  of  water  power  from  the  Green 
Bay  and  Mississippi  Canal  Company,  and  whose  mills  are  situated  near  the  fourth 
lock,  Appleton,  have  commenced  an  excavation  on  grounds  claimed  by  the  United 
States  fM^acent  to  such  lock.  It  is  the  intention  of  the  Government  to  resist  such 
encroachments,  and  the  questions  involved  will  have  to  be  settled  by  the  courts. 
Very  respectfully,  youxs^ 

A.  E.  Thompson, 
Special  Assistant  U,  S.  Attorney. 


COMMKRCIAL  STATISTICS. 

List  of  articles  transported  on  Fox  River,  Wisconsin,  during  the  year  ISOl, 


Articles. 


Qnantity. 


Log* 

Cord  wood  . . 
Palp  wood-. 

Shingles 

Lath. 

Liuuber 

Stave  bolts  . 
Slfcingle  bolts 
lUilroadties 

Coal 

Pi^iron 

St4»M 


Tons. 

110,070 

21,912 

32,211 

1,580 

132 

11,243 

220 

67 

315 

0,376 

2,007 

10,383 


Articles. 


Quantity. 


Gravel .... 

Sand 

Lime 

riav 

Urick 

Tile 

Salt 

Sewer  pipe. 

Flour , 

Mill  stuffs 

Malt 

Ice 


Tona.     \ 

1,769 

13,749  ' 

3,488 

7,050 

19,987 

57  I 
1,092 

10  I 

1,052  ' 

1,226  ; 

270  I 

55| 


Articles. 


Potato*\» 

Apples 

B«»er 

Fish 

Horses 

Cattle 

Sheep 

GrenerAl  merchandise 

Total 


Qnantity. 


Tons. 


30 

105 

12 

6 

4 

3,567 


Fsasengers,  37, 226. 
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LUi  of  boats  navigating  Fox  River,  "between  Portage  and  Gra^n  Bay,  Wis,,  June,  1802, 


Naui(^  of  boat. 


Portage* 

S.D.  Arnold* 

City  of  Berlin 

B.F.Cart<5rt 

OflBian  Cookt 

John  Penneseen . . 

Evalynt 

FasbioDt 

Citvof  Froinont*., 
K.M.HutchmHon. 

George  Lacy 

LillyT 

Laura  Mayt 

J.  H.Man  tout 

Mark* 

Henriettat 

John  Lynch* 

Schiller  (tug) 

O.B.Seedt 

Morning  Bell  (tug) 

Viola  (tug) 

Agnes  C.  (tug) 

P.W.Cady  (lug)* 
W.W.Neff(tug)t. 
M.  D.Moore  (tug)  t 


Draft. 
Feet. 

Jon- 

lUlgO. 

Stt'am  or 
8iiil. 

2 

75 

Steam. 

H 

93 

Do. 

3 

150 

Do. 

5 

125 

Do. 

5 

175 

Do. 

4 
5 

15.40 

Do. 

150.66 

Do. 

3 

70 

Do. 

4i 

100 

Do. 

189.96 

Do. 

ih) 

25 

Do. 

4 

4 

Do. 

3 

6.91 

Do. 

4ir 

3i 

150 

Do. 

30 

Do. 

5 

125 

Do. 

3 

50 

Do. 

^ 

18.60 

Do. 

75 

Do. 

6 

9 

Do. 

3i 

7 

Do. 

6 

10 

Do. 

2 

20 

Do. 

^ 

46.44 

Do. 

60# 

Do. 

Name  of  boat. 


D.W.Libbev(tug)f.. 

Oshkouh  (tug)f 

Tbos.  Si>ear  (tup)  \... 

Time  (tn":) 

M.  Brunette  (bargo)  . 

Kmnia  (scow) 

Eclipse 

Georpio  (scow) 

Top*^  (scow) 

Juilia  (scow) 

Sassy  Jack  (.^cow) . . . 

Ilose  Bud  (8ci>w) 

Venture  (scow) 

Ited  Fox  (scow) 

Newbauer  (scow) 

Barge  (Momin;;  Bell).. 

Barge  (Mark)*. 

Barge  (D.W.Cady)*.. 
Barge  (Indian  C^tieeu).. 
Barge  (JuinlH>)|| . 
Barge  No.  Ill  .... 
Barge  No.  2 1  .... 

Barge  No.  3jj 

Barge  No.  411 


Draft 

Ton- 

nage. 

Feet. 

H 

60 

3 

46 

10 

41 

■  (5) 
(5) 

4 

4o 

3 

60 

5 

82 

4 

72 

5 

44 

4 

26 

5 

75 

5» 

91 

3 

40 

2i 
3^ 

20 

70 

2 

90 

4 

75 

4 

45 

4 

t 

07 

5r 

H5 

5 

f 

145 

&r 

146 

5 

i 

145 

*  Boats  that  run  above  Osbkoah. 

tBoate  that  run  to  Wlnnei  onne  occasionally. 

*  Kims  between  De  Tero  and  Giccn  Bay. 
6 "Not  given. 

JlU.Collctte. 


Steam  or 
sail. 


Steam. 

Do. 

Do. 

Do. 

Do. 
Sail. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Namher  of  lockages  on  Fox  Eivcr,  WUconsin,  for  the  calendar  year  ISQt, 


No. 


Lock. 


DePcro 

Little  Kankauua 

Kapid  Ooche 

Kaukauna,  fifth 

Kaukauna,  fourth 

Kaukauna,  third 

Kaukauna,  second 

Kaukauna,  first 

Little  Chnlo,  fourth  \  r.„„,i,j,,„,i 
Little  Chute,  third   J  ^o^ibiued 

Little  Chute,  second 

Little  Chute,  first 

Cedars 

Applcton,  fourth 

Applelon,  third 


Lo<k- 

No. 

aircM. 

634 

16 

462 

17 

429 

18 

482 

10 

476 

20 

5:)8 

21 

555 

22 

551 

23 

<342 
^342 

24 

25 

328 

28 

328 

27 

334 

337 

376 

Lock. 


Appleton,  st'cond 
Api>letoM,  first... 

Mciiaslia , 

Knreka 

i>erliu 

White  River 

I'rinceton 

Grand  Biver 

Montello 

(tovemor  Beiul . . 
Fort  Winnebago 
Portage  City 

Total 


IxK'k- 
ages. 


607 
447 
425 
431 
136 
95 
184 
55 
20 
42 
32 


0,222 


I  I  22. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  FOX  RIVER,  WISCONSIN. 

The  expenditures  for  niaiiitaining  the  existing  depth  of  navigation 
throughout  tlie  Fox  River  and  canals;  for  repairs  to  mechanical  con- 
Btnictioiis  that  have  been  completed  and  in  use,  but  afterward  injured 
by  flood  or  otherwise;  for  current  repairs  to  old  locks'and  dams  and 
lock  houses,  and  for  lock  tenders'  services,  have  been  paid  from  the  in- 
definite appropriation  for  ''operating  and  care  ofcanals  and  other  works 
of  navigation"  provided  by  section  4  of  river  and  harbor  a<jt  of  July  5, 
18S1. 

In  accordance  with  this  section  an  itemized^.  ^.taj:craent  of  the  ex- 
penditures is  appended  heiewith.  ^'  ^^ 
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The  work  during  the  lovst  fiscal  year  has  consisted  principally  in 
dredging  the  channel  of  the  upper  Fox  River  and  in  making  repairs  of 
boats,  dredges,  lock  houses,  locks,  dams,  and  canal  banks. 

For  details  of  the  work,  attention  is  invited  to  the  appended  report 
of  Assistant  Engineer  Samuel  Whitney. 

Money  statement. 

Jnly  1, 1891,  balance  unexppiid«*d $63, 998. 29 

Jane  30, 1892,  amount  expended  during  fiscal  year 55, 989. 98 

Jnly  1, 1892,  balance  unexpended 8, 008. 31 

Jnly  1,1892,  outstanding  liabilities 6,176,96 

July  1, 1S92,  balance  available 1, 831. 35 

Amount  aUotted  for  expenditure  in  fiscal  j-ear  ending  J unc  30,  1S<)3 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 , . . .    41^  831. 35 


REPORT  OP  MB.  SAMUEL  WHITNEY,   ASSISTANT  ENGINEER. 

United  States  Fox  River  Improvement,  Engineer  Office, 

Oskkosh,  Wi8.f  June  SO,  1892. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  under  the 
head  of  "Operating  and  care  of  canals  and  other  works  of  navigation  on  the  Fox 
River''  for  the  fiscal  year  ending  June  30,  1892. 

Work  during  the  year  consisted  x>Tincipally  in  dredcnng  the  channel  of  the  Upper 
Fox  River;  in  making. repairs  of  boats,  dredges,  locK  houses,  and  in  making  inci- 
dental repairs  of  locks,  dams,  and  canal  banks. 

De  Fere  Lock, — Four  cords  of  loose  rock  were  removed  from  the  lock  chamber  by 
Takes  and  a  hand  dredge. 

De  Pere  Canal  Banks. — A  revetment  wall  of  cement  masonry,  46  feet  in  length  and 
10  feet  in  height,  was  built  to  sustain  a  portion  of  the  left  bank  of  the  canal  imme- 
diately above  the  lock.  The  slope  of  the  bank  was  raised  to  a  level  of  the  top  of  the 
fvall  with  340  cubic  yards  of  clay,  and  the  canal  face  of  the  bank  for  a  distance  of 
175  feet  above  the  head  of  lock  riprapped  with  10  cords  of  stone  brought  from  the 
rock  cut  below  the  lock. 

Lock  house  at  De  Pere. — The  old  wooden  foundation  walls,  which  were  badly  de- 
cayed, were  replaced  by  masonry  walls,  the  roof  rrshingled,  a  new  floor  laid  in  the 
cellar,  new  stairs  built  to  cellar  and  loft,  front  room  replantered  and  papered,  a  porch 
built  at  the  front  of  house,  two  new  doors  were  fitted  and  hung  in  place ;  a  footwalk 
bnilt  from  the  front  to  rear  of  house,  and  the  woodwork  of  house,  both  inside  and 
out,  painted  two  coats.  A  new  vault  was  made  for  the  outhouse,  and  the  outhouse 
pnt  in  good  repair. 

LiUU  Kaukauna  Lock. — Four  solid  timl)er  gates  wore  made,  the  old  gates  taken  out, 
Talves  and  gate  hangings  taken  off' and  fitted  to  the  gates,  and  the  gates  hung  in  place. 

LiUle  Kaukauna  Dam. — ^No  repairs  were  needed  during  the  year. 

Sapid  Croche  Lock. — The  upper  right  gate  having  been  knocked  off  its  step  by  a 
passing  boat,  the  gate  was  taken  out,  the  step  replaced  and  the  gate  rehung.  Slight 
repairs  were  made  to  hangings  of  the  other  gates. 

Baptd  Croche  Dam. — Four  hundred  and  eighty-five  cubic  yards  of  clay  were  wheeled 
from  the  bank  of  the  river  and  placed  to  repair  the  embankment  at  the  rear  of  the 
right  abutment  that  had  been  cut  away  by  water  passing  through  the  sluice  way; 
and  to  prevent  further  damage  the  foot  of  the  embankment  was  well  riprapped  with 
9  cords  of  large  stone  boated  from  the  quarry  at  Kaukauna. 

JKaukauna  Fifth  Lock. — The  upper  left  gate  was  removed,  one  of  the  valve  rods  re- 
paired, and  the  gate  replaced.  New  racks  were  put  on  the  valve  rods  of  the  upper 
right  gate. 

Saukauna  Fourth  Lock, — ^The  valve  chains  of  the  platform  valves  were  repaired. 

Kaukauna  Third  Lock. — Slight  repairs  were  made  to  the  valve  chains. 

Kaukauna  Second  Lock. — ^Eight  new  iron  rollei-a  were  put  in  place  under  the  gate 
spars. 

Kaukauna  Fimt  Lock. — During  the  winter  of  1891-*92,  four  new  solid  timber  gates 
Trere  ma<le,  and  early  in  the  spring  the  old  gates  were  removed  from  the  lock  to  the 
canal  bank;  the  valves,  gate  hangings^  etc.,  were  taken  off,  fitted  to  the  new^tei 
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and  the  gates  hung;  in  place.  Slight  repairs  were  made  to  the  hand  rails  on  the  gates 
and  the  gearing  of  the  bulkhead  valves. 

Kaukauna  Canal  Banks, — ^A  break  35  feet  in  width,  near  the  waste  weir  in  the  right 
bank  in  the  fifth  level,  was  repaired  by  filling  with  345  cubic  yards  of  cUy  and 
gravel :  sink  holes  in  bottom  of  the  level  filled  with  285  cubic  yania  of  clay,  and  low 
placed  m  the  right  bank  of  the  second,  fourth,  and  fifth  levels  were  filled  with  438 
cubic  yards  of  clay  and  gravel. 

Lock  house  at  Kaukauna  First  Lock, — The  house  was  repaired,  and  an  addition,  22 
by  28  feet  by  li  stories,  built  to  it. 

Look  house  at  Kaukauna  Second  Lock. --The  old  house,  which  stood  partly  in  the 
street,  was  moved  to  a  convenient  place  near  the  head  of  the  lock  and  put  in  good 
repair.  An  atldition,  22  by  28  feet  by  li  stories,  was  built,  and  the  ground  between 
the  house  and  lock  ^aded. 

Kaukauna  Warehousc-^An  addition,  20'by  40  feet,  was  built  to  the  north  end,  and- 
the  office  in  the  old  part  painted  and  papered. 

Kaukauna  Dam. — ^The  apron  planks  were  thoroughly  res]^iked. 

Little  Chute  Combined  Xocfc«.— -I'he  valve  platform  at  the  middle  gates  was  replanked 
with  2-inch  pine  i>lank;  the  platform  valves  provided  with  new  filling  of  oak  plank, 
and  the  valve  chains  repaired.    Slight  repairs  were  made  to  the  upper  gates. 

Little  Chute  Canal  hanks. — One  hundred  and  sixty  cubic  yards  of  clay  were  boated 
from  Kaukauna  and  placed  to  strengthen  the  right  bank  at  a  point  near  the  waste 
weir  in  the  second  level. 

Little  Chute  Second  Lock. — ^New  bed  timbers  were  framed  and  placed  under  upper 
right  capstan  platform,  and  four  new  iron  rollers  fitted  in  place  under  the  gate  spars. 

Little  Chute  First  Lock. — No  repairs  were  needed  during  the  year. 

Little  Chute  Dam. — The  dam  is  of  crib  work  filled  with  stone,  is  11  to  12  feet  in 
height,  and  has  a  width  of  cross  section  of  but  14  feet.  Since  the  dam  was  built 
(1876)  it  has  been  gradually  going  over  until  it  leaned  from  12  to  17  inches.  To 
strengthen  the  dam  the  width  of  the  cross  section  was  increased  to  24  feet  by  build- 
ing an  apron  of  crib  work  10  feet  in  height  along  the  face  of  the  dam.  Tlie  crib 
work  of  the  apron  was  filled  with  stone  and  the  top  of  dam  and  apron  covered  with 
3-inch  pine  plank.  New  crib  piers  were  built  between  the  sluice  ways  at  the  left 
end  of  dam ;  new  needle  stringers  framed  and  bolted  to  the  piers ;  new  foot  walk 
built  from  the  left  abutment  to  the  sluice  ways,  and  15  cubic  yards  of  clay  puddle 
placed  at  the  rear  of  left  abutment.  T^ree  hundred  and  twenty-two  cords  of  stone 
were  boated  from  Menasha,  33  cords  from  the  old  second  look  at  Little  Chut«,  and 
4  cords  were  gathered  from  the  bed  of  the  river  near  the  dam,  for  use  in  the  work. 

Cedars  Lock. — Slight  repairs  were  made  to  the  gearing  of  the  bulkhead  valves. 

Cedars  Dam. — Two  hundred  and  ninety-five  and  eighty-five  one-hundredths  cords 
of  stone  were  boated  from  Menasha  for  use  in  the  construction  of  an  apron  in  front 
of  the  dam. 

Appleton  Fourth  Lock, — A  diamond  block  was  framed  and  placed  at  the  lower  right 
hollow  quoin,  and  the  right  wall  of  lock  chamber  covered  with  one  thickness  of  inch 
boards  and  one  thickness  of  2-inch  plank. 

Appleton  Lower  Dam. — No  repairs  required. 

Appleton  Third  and  Second  Locks. — No  repairs  needed. 

Appleton  Canal  Banks.— The  left  bank  of  the  fourth  level,  from  the  head  of  the 
canal  to  the  lock  (752  feet);  530  linear  feet  of  the  left  bank  of  the  third  level  and 
894  linear  feet  of  the  left  bank  of  the  second  level  were  riprapped  with  21.85  cords 
of  stone  boated  from  Menasha,  and  131  cords  taken  from  the  walls  of  the  old  first 
lock  at  Appleton.  The  low  places  in  the  left  banks  of  the  second  and  third  levels 
were  filled  with  176  cubic  yards  of  clay  and  gravel  taken  from  the  rear  of  the  walls 
of  the  old  first  lock. 

Appleton  First  Lock  (old).— The  old  gates  at  lower  end  of  the  lock  were  removed, 
taken  apart,  and  piled  on  the  right  bank  of  the  second  level.  The  dry  masonry  walls 
of  the  lock  were  taken  down  to  a  level  with  top  of  the  bank  of  the  second  level,  and 
the  stone  taken  from  the  walls  used  to  riprap  the  banks  of  the  second,  third,  and 
fourth  levels  of  the  canal  at  Appleton. 

A  foot  walk  4  feet  in  width  was  constructed  from  the  lower  end  of  the  left  wing 
wall  of  the  old  lock  to  the  lower  end  of  the  retaining  wall  of  the  first  level  of  the 
canal,  and  a  footbridge  built  across  the  lower  end  of  old  lock.  A  flight  of  stairs 
wjis  built  from  the  end  of  the  foot  walk  to  the  top  of  the  retaining  wall;  also  from 
the  end  of  the  footbridge  to  the  top  of  the  left  wall  of  the  stone  lock. 

The  house  over  the  feeder  at  the  head  of  the  lock  was  painted  two  coats. 

Appleton  First  Lock  (stone). — The  upper  left  capstan  platform  was  replanked  and 
new  platform  built  at  the  lower  left  gate.  The  protection  crib  at  the  lower  end  ot 
the  left  wall  was  rebuilt  from  the  surface  of  the  water  up,  and  60  cubic  yards  of  clay 
placed  between  the  left  wall  of  the  stone  lock  and  the  right  wall  of  the  old  lock.^ 

Appleton  Upper  Dam. — The  trussed  beams  supporting  the  sluice  g%tes  at  the  righl 
end  of  dam  were  painted  two  coata.  ^.^^.^.^^^  ^^  GoOglc 
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Lock  Honseat  AppJetan  Third  Lock, — ^The  house  was  moved  from  the  head  of  the  lock 
to  a  more  convenient  place  near  the  foot  of  the  second  lock ;  a  cellar  hnilt  under  the 
hou^e,  the  outside  newly  claphoarded;  a  porch  built  at  the  front  side,  and  the  outside 
of  house  painted  two  coato. 

Menasha  Lock. — The  suspension  rods  of  the  lower  left  gate  were  repaired  and  tim- 
bers for  four  gate  bars  were  purchased. 

Menasha  Canal  Bank. — No  repairs  required. 

Menaeha  Dam.— Slight  repairs  were  made  to  the  hoisting  chains  of  the  sluice  gates. 

Eureka  Dam. — During  July,  1891,  a  washout  at  the  rear  of  the  left  abutment  was 
filled  with  150  cubic  yards  of  clay  boated  from  a  dredged  bank  2  miles  above  the 
dam,  and  190  cubic  yards  of  gravel  boated  from  Berlin  was  placed  along  the  river 
side  of  the  abutment.  A  break  underneath  the  dam,  at  a  point  near  the  right  abut- 
ment, was  repaired  by  sinking  90  brush  mats,  10  inches  by  4  feet  by  10  feet  with  10 
cords  of  stone,  and  placing  over  the  mats  1,327  cubic  yards  of  clay  and  gravel.  A 
number  of  planks  were  removed  from  th«  apron  and  the  washout  underneath  apron 
filled  with  29  cords  of  stone,  17  cords  of  which  were  boated  from  Menasha  and  12 
cords  from  Berlin.    Seventeen  broken  apron  planks  were  replaced  by  new  phiuk. 

In  March,  1892,  the  drawbridge  over  the  navigable  pass  was  entirely  rebuilt  and 
painted  two  coats.  All  of  the  posts  and  valves  in  the  sluice  way  under  the  bridge 
were  removed,  new  posts  and  valves  framed  and  put  in  place,  and  low  places  in  the 
backing  of  the  dam  were  filled  with  160  cubic  yards  of  gravel,  completing  the  repairs. 
The  dam  was  built  of  piles  and  timber  on  quicksand  foundation,  and  needs  freqnoi»t 
repairs  to  prevent  its  being  entirely  washed  away. 

Eureka  Lock. — Four  gates,  built  at  Oshkosh  in  the  spring  of  1891,  were  taken  to  the 
lock  in  July  following  and  hung  in  place  of  the  old  ones.  Four  new  capstan  ]»lat- 
fonuB  were  built,  new  gate  spars  were  made,  and  four  new  tripod  capstans,  for 
maneuvering  the  gates,  set  in  place,  completing  the  repairs. 

Berlin  Dam  {Jtrush). — During  the  months  of  August  and  September,  1891,  low 
places  in  the  dam  were  raised  to  the  original  height  of  dam  by  placing  373  brush  mats 
and  23  cords  of  stone;  and  the  shore  protection  at  the  ends  of  dam  repaired  with  48 
brnsh  mats  and  15  cords  of  stone. 

Eerlin  Lock. — No  repairs  needed. 

Berlin  Lock  House. — The  kitchen  floor  was  painted  one  coat  and  the  eaves  spout 
repaired. 

IVhite  Eiver  Lock. — The  fence  around  lock  site  was  put  in  good  repair. 

White  River  Lock  House — No  repairs  needed. 

White  Biver  Dam  (brueh).— Low  places  in  the  dam  were  repaired  with  138  brush 
mate  and  32  cords  of  stone. 

Protection  of  Biver  Banks, — ^A  pier  composed  of  piles,  brush  mats,  and  stone,  was 
constructed  to  prevent  the  fhrther  washing  away  of  the  right  bank  of  the  river 
below  White  River  Lock.  From  a  point  about  200  feet  below  the  lock,  the  pier 
extends  a  distance  of  384  feet.  Two  rows  of  piles  were  driven  at  a  distance  of  12 
feet  apart;  the  piles  in  the  front  row  were  driven  at  distances  of  8  feet,  and  those 
in  the  back  row  16  feet  from  centers.  A  wale,  10  inches  in  diameter,  was  placed  along 
the  outside  of  the  back  row  of  ^iles  below  the  water  surface ;  through  the  walo  and 
front  row  of  piles  tie-rods  of  1-lnch  round  iron  were  placed  and  the  pier  then  filled 
with  brush  mats,  sufficient  stone  being  placed  on  each  layer  of  mats  to  sink  them  in 
place. 

To  prevent  the  further  caving  iute  the  river  of  the  higher  portion  of  the  sand  bank 
betw^n  the  head  of  White  River  Lock  and  right  end  of  dam,  piles  were  driven  at 
distances  of  5  feet  from  centers;  between  the  row  of  piles  and  the  face  of  the  bank, 
a  distance  of  about  5  feet,  brush  mats  were  placed  and  covered  with  stone.  The 
faee  of  the  bank  was  then  graded  to  a  proper  slope  and  riprapped  with  stone.  The 
length  of  protection  is  531  &et. 

Princeton  Dam  (brush). — Repairs  of  the  dam  were  commenced  on  May  11, 1892,  but 
owing  to  the  high  stage  of  water  in  the  swamps,  making  it  difiicnlt  to  obtain  the 
necessary  brash,  etc.,  work  was  suspended  on  June  15.  lip  to  the  time  work  was 
snspended  brush  had  been  cut,  1,016  mats,  10  inches  by  4  feet  by  10  feet  made^  and 
305  of  the  mats  sunk  in  place. 

Princeton  Lock, — ^No  repairs  required. 

Princeton  Lock  House, — ^No  repairs  needed. 

Grand  River  Lock, — ^No  repairs  needed. 

Grand  River  Lock  House, — No  repairs  needed. 

Grtmd  River  Dam. — ^No  repairs  made. 
Montello  Dam. — ^No  repairs  made. 
Montello  Lock. — ^A  gate  spar  was  made  and  placed. 

Montello  Levee. — Dredge  No.  5  commenced  the  work  of  strengthening  the  levee  on 
June  3,  1892;  3,456  cubic  yards  of  material  have  been  excavated  from  the  bed  of 
Lake  Buffalo  and  placed  at  the  sides  and  top  of  the  embankment, 

Governor's  Bend  Lock,^^o  repairs  required,  Diqitized  bv  GoOQIc 
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)■  Governor's  Bend  Dam  (ftruaA).— No  repairs  made. 

I  Fort  Winnebago  Lock.  —No  repairo  made. 

;  Portage  CanaL — Five  thousand  seven  hundred  and  fifty-six  linear  feet  of  decayed 

coping  thnbers  were  removed  from  the  retaining  walls  of  the  canal  and  replaced  by 
new  10  by  12  inch  pine  timber,  2,733  linear  i'ett  being  for  the  rij5bt  and  3,023  feet  for 
the  left  wall.  Slight  repairs  were  made  to  the  waste  weir  in  the  right  bank  of  the 
cunal  above  Fort  Winnebago  Lock. 

Portage  Lock. — The  old  lower  wing  walls  were  replaced  by  new  walls  of  crib  work 
closely  titted  together  and  filled  with  sand.  The  new  walls  are  8  feet  wide  and  7 
feet  in  height  at  the  downstream  end,  12  feet  wide  and  12  feet  in  height  where  they 
join  the  lower  hollow  quoins  of  the  lock,  and  61^  f<Bet  in  length. 

All  of  the  arms  above  the  paddle  arms  in  each  of  the  four  gates  were  strengthened 
by  bolting  10  by  10  inch  pine  timber  to  the  lower  aides  of  the  arms,  the  gate  hang- 
.  ings  were  put  in  good-repair,  three  new  gate  spars  made  and  put  in  place,  and  new 
planks  put  in  the  bulkhead  at  the  upper  end  of  the  left  wall  of  the  lock  chamber. 

Warehon 86  at  Portage  Lock. — The  roof  was  reshingled,  the  old  studding  and  siding 
replaced  by  new  material^  a  new  double  floor  laid,  a  new  window  put  in  place,  and 
the  door  repaired. 

Portage  Leree. — During  the  high-water  stage  of  the  Wisconsin  River,  in  May,  1892, 
weak  ])iaces  in  the  levee,  about  ^  mile  below  Portage  Lock,  were  strengthened  by 
placing  75  cubic  yards  of  sand  and  by  facing  the  river  front  of  the  levee  for  a  short 
distance  with  plank. 

REPAIRS  OF  BOATS  AND  DREDGES. 

Steam  tug  P  korra. — The  boat  was  hauled  out  at  Oshkosh  in  November,  1891,  and 
during  the  following  winter  was  cut  in  two  about  midships  and  lengthened  20 
feet,  making  her  100  feet  over  all.  Two  longitudinal  bulkheads  were  buUt  in  the 
hold;  the  old  Howe  trusses  put  in  good  repair;  all  of  the  deck,  deck  beams,  and  the 
stem  removed  and  replaced  by  now  material.  New  grouser  and  grouser  box  wore 
made  and  the  paddle  wlieels  rebuilt. 

A  new  marine  boiler,  12  feet  in  length  and  5  feet  in  diameter;  two  horizontal  engines 
12  inches  bore  and  36  inohes  stroke;  new  paddle  wheel  and  crank  shafts;  the  neces- 
sary steam  pipes  and  iittiiigs,  smoke  pipe,  heater,  and  deck  pump  were  purchased 
and  set  up  on  board.  The  old  force  pump  formerly  in  use  on  the  steamer  Neenah 
was  put  in  good  repair  and  set  in  place.  The  cabin  ytas  entirely  rebuilt.  The  re- 
pairs were  completed  and  the  boat  put  in  commission  May  25,  1892.  The  name  of 
'the  boat  was  changed  to  Fox. 

Steamtttg  Boacobel. — The  engine  slides  were  trued  up,  crossheads  and  boxes  re- 
cessed and  babbitted,  two  Jenkins  globe  valves  were  iitted  in  place,  and  120  maple 
cogs  purchased  for  the  core  wheel.  Slight  repairs  were  made  to  the  wheel  houses 
and  paddle  wheels.  The  machinery  was  cleaned,  put  together,  and  the  boat  pat  in 
commiMsion  April  16,  1892. 

Dredge  Xo.  2. — A  new  dipper-handle  shaft  with  two  steel  pinions,  chain  wheel,  and 
two  cast-iron  boxes  for  shaft  were  put  in  place  on  the  crane;  one  new  chain  wheel 
put  on  the  hand-wheel  nhaft;  new  endless  cnain,  backing  chain,  and  125  feet  hoisting 
chain  were  ]>iit  in  place,  and  new  dipper-bail  sheave  and  frame  put  on  dipper.  The 
ohl  spuds  and  dipper  handle  were  repaired,  and  three  new  spuds  and  a  dipper  handle 
were  made  ready  for  the  iron  work.  Slight  repairs  were  made  to  the  hoisting  drimi 
ami  thi)  machinery  cleaned  and  put  together,  completing  the  repairs.  The  dj^edge 
was  put  in  connniKsion  February  19,  1892. 

Dredge  Xo.  4. — Work  on  the  dredge,  undergoing  repairs  at  the  close  of  the  last 
fiscal  year,  was  continued.  Two  crane  bumpers  were  made  and  bolted  in  place,  six 
bunks  were  fitted  up  in  the  sleeping  apartments  for  the  crew,  stairs  were  built  from 
the  deck  to  tlie  boiler  room,  the  inside  of  the  cabin  and  tin  roofing  were  painted,  and 
wire  screens  fitted  to  four  doore  and  twelve  windows.  The  boiler  and  st'Cam  pipes 
were  covered  with  Morehouse  patent  covering,  and  the  setting  up  of  machinery  com- 
pleted. The  dredge  was  operated  for  two  days  in  front  of  the  boat  yard  and  the 
machinery  pn)])erly  ad^justod  for  work.  Repairs  were  completed,  the  outfit  put 
onboard,  and  the  dre<lge  put  in  commission  July  20,  1891.  In  May,  1892,  the  top, 
sides,  and  deek  were  recalked  and  the  gallows  frame  painted. 

Dredge  No.  5, — New  friction  wood's  were  put  in  the  hoisting  drums,  the  shafts  and 
crossheads  of  the  hoisting  engines  were  trued  up  and  boxes  of  same  rebabbitted, 
a  new  cylinder  rock  and  pipe  ])r(>vided  for  the  exhaust  of  spud  engine,  and  six  new 
braAs  boxcH  put  in  the  frames  of  the  hoioting-cliain  sheaves.  The  lugs  of  the  clam- 
shell bucket  were  reriveted  in  place,  and  steel  bushing  provided  for  all  pin  holes  in 
clam  shells.  A  new  t^p  shaft  and  sliding  boxes  were  put  in  the  clam-shell  frame, 
pole  steps  of  frame  rebolted,  and  all  pin  holes  in  frame  rebored  and  provided  with 
new  steel  bu8hing8.  The  machinery  was  cleaned  and  put  together,  completing  the 
repairs.    The  drodge  was  put  in  commission  April  27,  1892, 
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Dredge  No.  7. — A  broken  plank  in  the  bottom  of  the  hull  was  replaced  by  a  new 
one,  the  starboard  spud  guides  rebolted  to  hull,  the  old  dipper  handle  repaired,  and 
new  one  made  ready  for  the  iron  work.  A  new  door  was  put  on  the  dipper  and  thd 
dipper  teeth  repaired  and  reri voted  in  place. 

'fhe  machinery  was  cleaned  and  put  together,  the  outside  of  cabin  and  the  tin 
roofing  painted  one  coat,  completing  the  repairs.  The  dredge  was  put  in  commis- 
sion April  25,  1892. 

Side  Dump  Stow  No.  1. — ^The  scow  was  hauled  out  in  May,  1892 ;  eleyen  graving 
pieces ^ut  m  the  bottom,  side  fenders  and  pocket  door  hinges  repaired;  two  new 
pocket  planks  fitted  and  spiked  in  place,  and  the  seams  at  the  lower  end  of  the  pocket 
planks,  and  both  rakes  were  recalKed,  completing  repairs. 

Center  Dump  Scovs. — ^The  rakes  and  the  top  aides  of  the  two  center  dump  scows  were 
recalked  during  the  month  of  May,  1892. 

Flat  5coir«.— The  construction  of  five  scows,  16  by  15  by  3  feet,  to  be  used  as  tenders 
to  the  five  dredges,  was  commenced  in  May,  1892,  and  at  the  date  of  this  report  three 
of  them  were  about  half  built  andthe  framework  of  the  other  two  commenced. 

DUSDaiKG  UPPER  FOX  RIVER. 

By  Dredge  No.  4. — ^The  work  of  rebuilding  the  dredge  having  been  completed  on 
the  20th  of  July,  1891,  she  was  put  in  comniisHion  on  the  same  date  and  employed 
until  the  close  of  the  season  in  dredging  bars  between  Omro  and  the  Berlin  Bridge, 
as  follows,  viz:  From  a  bar  opposite  the  mouth  of  Waukau  Creek  8,137  cubic  yards 
of  material  were  removed;  bar  5  miles  below  Eureka  Lock,  11,015  yards:  bar  dt 
Fitz  Patricks  Beud,  4,258  yards ;  two  bars  near  the  village  of  Eureka,  8,^83  yards ;  bar 
at  the  lower  end  of  cnt-oif  below  Eureka  liock,  4,6^  yards:  bar  at  Sacramento, 
4,886  yards,  and  bar  one-half  mile  below  Berlin  Bridge,  4,419  yards.  Thd  dredge 
suspended  work  November  16,  and  was  towed  to  Eureka  Lock  and  laid  up  for  the 
winter. 

Work  was  resumed  April  21,  1892,  at  the  point  where  it  was  suspended  in  Novem- 
l>er;  5,808  cubic  yards  of  sand  and  gravel  were  removed,  completing  the  work  of 
dredging  a  channel  through  the  bar.  On  May  30  the  dredge  was  towed  to  a  point  3 
miles  above  Berlin  Lock  by  the  steamer  FoXy  where  the  removal  of  a  bar  was  com- 
menced, and  by  the  end  of  the  fiscal  year  5,282  cubic  yards  of  sand  had  been  removed. 

Total  number  of  cubic  yards*  of  material  removed  by  the  dredge  during  the  fiscal 
year,  57,369. 

By  Dredge  No.  6. — ^Dredge  No.  5  continued  the  work  of  di'edging  bars  between 
Mon telle  and  a  point  one  mile  below  White  River  Lock,  and  removed  material  as 
follows,  viz,  from  bars  between  Grand  River  Lock  and  the  head  of  Lake  Apuck- 
awa,  23,448  cubic  yards;  from  bars  between  the  point  where  Mechan  Creek  enters 
the  Fox  River  and  the  head  of  Princeton  Lock,  10,191  yards;  bar  at  the  lower  end 
of  Princeton  Lock,  1,301  yards:  bar  one  and  a  half  miles  below  Princeton  Lock, 
7,522  yards;  bar  one  and  a  half  miles  below  Princeton  Bridge,  5,740  yards;  bar  3 
miles  above  White  River  Lock,  5,901  yards;  bar  below  White  River  Lock,  12,145 
yards.  Work  was  suspended  at  White  River  Lock  on  Nov.  27  and  the  dredge  laid  up 
for  the  winter. 

The  dredge  was  put  in  good  repair  during  the  winter,  and  dredging  resumed 
April  27,  1892;  4,669  cubic  yards  of  sand  were  removed,  completing  the  dredging  of 
a  channel  through  the  bar  below  White  River  Lock.  On  the  8th  of  May  the  dredge 
was  towed  b^  the  Boacobel  to  a  point  about  4  miles  above  Princeton  Look,  where 
about  850  cubie.  yards  of  scattering  bowlders  were  removed  from  the  channel  of  the 
river.  The  work  was  completed  on  the  17th  of  the  month,  and  on  the  following  day 
the  dredge  was  towed  by  the  Boacohel  to  Mon telle ;  9,794  cubic  yards  of  sand  were 
removed  from  the  bar  juHt  below  the  lock  by  the  2d  of  June,  and  the  dredge  then 
moved  above  the  lock  and  ronimenced  the  work  of  strengthening  the  levee  at  the 
foot  of  Buffalo  Lake;  3,456  cubic  yards  of  sand  and  mud  were  taken  from  the  bed  of 
the  lake  and  placed  on  the  levoe. 

Total  number  of  yards  removed  from  bars  during  the  year,  81,561. 

Total  number  of  yards  placed  on  the  levee,  3,456. 

By  Dredge  No.  7. — ^August  25. 1891,  Dredge  No.  7  was  transferred  from  Fond  du  Lao 
to  a  bar  at  the  entrance  of  Fox  River  into  Lake  Buttes  des  Morts.  A  cut  1,942  feet 
in  length  and  30  feet  in  width  was  made  through  the  bar,  from  which  9,231  cubic 
yards  of  sand  were  removed.  The  work  was  completed  on  the  10th  of  September, 
and  on  the  following  day  the  dredge  was  towed  back  to  Fond  du  Lac. 

During  the  month  of  April,  1892,  the  dredge  was  put  in  good  repair,  and  on  the 
25th  of  the  month  was  towed  from  Oshkosli  to  Preachers  Bend  to  widen  the  channel 
through  the  bar  at  that  place;  8,456  cubic  yards  of  clay  were  removed  from  the 
channel,  which  work  having  boon  completed  on  May  14  the  dredge  moved  up  to  a 
Var  below  Omro  and  took  out  4,UJi)  cubic  yards  of  siiud.    The  dredge  vrA9  theu  tuwed 
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by  the  steamer  Fox  to  Keyhole  Bar,  just  above  Omro,  where  she  is  still  at  work. 
From  Keyhole  Bar  9,438  cubic  yards  of  sand  and  soft  clay  were  removed. 

Total  number  of  yards  of  material  removed  by  the  dredge  during  the  fiscal  year, 
31,154. 

The  total  number  of  cubic  yards  of  material  removed  from  bars  on  the  Upper  For 
River  was  170,084. 

DREDGING  LOWER  FOX  RIVER. 

Menashn  River  and  Canal. — ^Dredge  No.  3  was  employed  from  the  Ist  of  September 
until  October  3d  following  in  removing  scattering  bowlders  and  other  obsjractions 
to  navigation  in  the  channel  of  Meuasha  River  and  Canal,  between  Menasha  Lock 
and  the  upper  highway  bridge;  1,950  cubic  yards  of  bowlders,  large  pieces  of  flat 
stone,  etc.,  were  taken  out  and  placed  in  dump  scows  towed  by  the  steamer  Dekorra 
to  deep  water  in  Lake  Winnebago,  and  dumped. 

Kaukauna  Canal. — Dredge  No.  2  worked  four  days  in  August  and  five  days  in 
September,  1891,  removing  bowlders,  etc.,  from  the  entrance  to  Kaukauna  Canal; 
l,8i89  cubic  yards  were  removed,  placed  in  dump  scows,  towed  by  the  tugboat 
General  G.  A.  Warren  to  deep  water  above  the  dam  and  dumped. 

Dredge  No.  3  was  put  in  commission  May  25, 1892,  and  was  employed  the  remainder 
of  the  fiscal  year  in  cleaning  the  canal  at  Kaukauna;  1,066  cubic  yards  of  bowlders 
and  clay  were  removed  from  the  first  level  and  149  cubic  yards  of  mud  from  the 
second  level.  The  material  dredged  from  the  first  level  was  placed  in  dump  scows, 
towed  by  the  steamer  Boacohel  to  the  dam  and  dumped ;  that  taken  from  the  second 
level  was  placed  on  the  left  bank  of  the  canal. 

SURVEYS. 

The  following  surveys  and  maps  were  made,  viz :  Survey  and  map  of  land  needed 
for  site  of  lock  house  and  warehouse  at  the  right  side  of  Appleton  First  Look ;  survey 
and  map  of  land  needed  for  a  roadway  from  the  Kingston  Road  in  Marquette 
County,  Wis.,  through  the  lands  of  James  Hardy  and  John  Barrett  to  the  site  of  the 
Grand  Kiver  Lock,  and  a  stirvey  and  map  of  a  strip  of  land  70  feet  in  width  at  both 
sides  of  Mont>ello  Lock. 

In  February,  1892,  the  distance  from  the  confluence  of  the  Fox  and  Wolf  rivers  to 
Portage  Lock,  omitting  Apuckawa  and  Buffalo  lakes,  was  measured  on  the  ice, 
stakes  set  at  the  river's  edge  at  distances  of  1  mile  apart,  and  in  June  following 
eighty-one  white  oak  section  posts  24  feet  in  length  were  driven  at  the  points  marked 
by  the  stakes,  and  the  proper  section  numbers  placed  on  the  posts.  A  tracing  of  the 
map  of  the  upper  Fox  River  was  made  and  the  section  numbers  located  on  the  tracing. 
Very  respectfully,  your  obedient  servant, 

Samuel  Whitney, 
Asmtant  Engineer, 
Maj.  James  F.  GuECionY, 

Corps  of  Kntjineers,   U,  S.  A. 


OPERATING  AND  CARE  OP  CANALS  AND  OTHER  WORKS  OF  NAVIGATION  APPLIED  TO  FOX 
RIVER,  WISCONSIN;   SECTION  4  OF  RIVER  AND  IIAKBOR  ACT  OF  JULY  5y  1884. 

Detailed  statement  of  expenditures  for  fiscal  year  ending  June  30, 1802 y  with  itemized  ttoto- 
meiit  of  expenses  attaehedj  as  required  by  the  ahorc  act  of  July  6,  1884, 


Cliai*arter  of  work,  etc. 


Ropaira  of  D«  Pere  Lock 

Keimirs  of  lock  house  at  D«^  Pore  Lock. 
Do 


Itcpaira  of  canal  bank  at  De  Pore. 
Do 


Repuirn  of  Littlu  Knuktiuna  Lock. 
Do 


Repairs  of  loi'k  hoiiso,  Little  Kaiiknuiia  Look. 
Repairs  of  EaukaupaDam..' 


Item  of 

oxpcuae. 

Amount. 

Total. 

LalKH- 

$128.68 

$126. 6S 

Matcrialn . 

U.50 
129.08 

Labor 

ML  18 

Mat^^rial . . 

30.76 
403.14 

Labor -- 



433. 8d 

Mat4^rial8 . 

764.36 
493. 34 

Labor 

1,257.70 

do  ... 

133.43 

•••Digrtr?ed- 

133.43 

Materials . 

16.97 
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Ihtailed  statement  of  expendiiurea  for  fiscal  year  ending  June  SO,  189S,  etc. — Continued. 


Character  of  work,  etc. 


Item  of  expense. 


Amount. 


Total. 


Hepairs  of  Kankaona  Canal 

Hepairs  of  warehonae,  Kaukanna  Lock. 
Do 


Labor.. 


Materials . 
Labor 


Bepaira  of  Bi^kid  Croche  Lock. . 
Bepaira  of  Rapid  Croohe  Dam . 


.do. 


Bepaira  of  Kaukanna  Fifth  Lock  . 
Do 


Labor  and  transportar 
tion. 


Materials . 
Labor 


Bepaira  of  Kaiikaima  Fifth  Level ... 

Bepain  of  Kaukanna  Fourth  Lock  . 

Bepaira  of  Kankaona  Fourth  Level. 

Bepaira  of  Kaukanna  Third  Lock. . . 

Bepaira  of  Kankanna  Second  Lock  . . 
^>o 


.do. 
-do. 
.do. 
.do. 


Bepaira  of  look  house,  Kaukauna  Second  Lock  . 
Do 


Materials . 
Labor 


Materials. 
Labor 


Bepain  of  Kaukanna  First  Lock . 
Do 


Bepairs  of  Kankanna  Canal  Banks  . 
Do 


Materials. 
Labor 


Materials . 
Labor 


Bepaira  of  lock  house,  Kankanna  First  Lock  . 
Do 


Materials . 
Labor 


Bepairs  df  Little  Chute  Combined  Locks. 
Do 


,  Materials. 

Labor 

Bepairs  of  Little  Chute  Combined  Ivocks  Level ' do  ... 

Bepairs  of  Little  Chute  Second  Lock '  Materials . 

Do Labor 


Bepairs  of  LltUe  Chute  Dam. 
^Do 


Bepairs  of  Cedars  Lock. 
Bepairs  of  Cedars  Dam  . 


Bepaira  of  Appleton  Fourth  Lock. 
Do 


Bepairs  of  Appleto^  Fourth  Level. 
Bepairs  of  Appleton  Canal  Banks . . 


Bepairs  of  lock  house,  Appleton  Third  Lock. 
Do 


Bepairs  of  Appleton  Second  Level . 


Bepairs  of  Appleton  First  Lock. 
Do 


Materials . 
Labor 


Materials 


Labor  and  transporta- 
tion. 

Materials 

Labor 


.do. 


Labor  and  transporta- 
tion. 


Materials . 
Labor 


.do. 


Bepairs  of  Menasha  Dam  . 

Bepairs  of  Menaaha  Lock . 

B«»aiTaof  Eureka  Lock  ... 
^Do 


Materials . 
Labor 


Materials . 
do.  .. 


do  . 

,  Labor... 


Bepairs  of  Eureka  Dam. 
Do 


Bepairs  of  Berlin  Dam. 
Do *.... 


Materials . 
Labor 


Materials . 
Labor 


#30.50 


336.40 
193.96 


27.  UO 


154.75 


,7.10 
20.06 


279.86 


15.50 


87.17 


4.00 


24.00 
4.50 


6n.05 
53L21 


953.69 
512.04 


63.46 
141.75 


469.67 
310.26 


55.03 
111.43 


14.00 
4.00 


3, 786. 25 
1,561.94 


3.60 


1,035,47 


173. 10 
160.87 


11L37 


272.34 


134.61 
285.30 


23.00 


2.20 
333.00 


4.38 


1.25 


97.77 
159.39 


578. 19 
1,214.20 


123.82 
12. 76 


Digitized  by 


$39.50 

530.36 
27.00 

154.75 

'     27.16 

279.86 

15.50 

87.17 

4.00 

28.50 

1,042.26 

1,465.73 

205.21 

779.93 

166.46 
165.44 

18.00 

5, 348. 19 

3.60 

1,035.47 

323.97 

1U.37 

272.34 

419.91 
23.00 

335.20 
4.88 
1.26 

257.16 

1, 792.  C9 
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Detailed  ataiement  of  expenditures  for  fiscal  year  ending  June  SO,  1802,  etc. — Continued. 


Character  of  work,  etc. 

Item  of  expense. 

Amount 

Total. 

r             

Bepairs  of  lock  house,  Borlin  Lock 

Materials 

$3.25 

do 

13.25 

Bepalra  of  White  River  Lock 

5.18 

Labor  and  trauHporta- 
tion. 

Materia'*!  ,- . .   - . .  -  - 

5.18 

RepairB  of  dam  at  White  River  Lock 

356.59 

856.59 

Protection  of  riyer  bank  at  White  River  Lo<'k  

932.18 
743.46 

l>o 

Labor 

Matoriala 

1,675.59 

Repairs  of  Princeton  Dam 

91.20 
681.09 

Do          

Labor    . 

Materials 

772.29 

Repairs  of  Princeton  Lock 

16.52 

do 

16  52 

Repairs  of  Portaee  Lock 

476.10 
683.30 

Do 

Labor 

Materials 

1.159.40 

Repairs  of  Port^o  Cannl 

1,624.72 
1,094.67 

Do .^ 

Labor 

do 

2,619.39 

RppftiTB  of  Portftgf^  T-ew* » r ,  -  ...,., 

88.99 

Materials     

88  99 

Bepairs  of  warehouse.  Portage  Lock                    

138.24 
85.93 

Do...* 

Labor 

Materials 

224.17 

General  repairs  of  locks .... 

18.48 

Fuel,  supplies,  etc 

Labor 

18.48 

J>redirin2  bars.  Lower  Fox 

404.70 
1,090.09 

^  ..^1.1^ :..... .::::::.::.. 

Fuel ,  supplies,  etc 

Labor  ................ 

1,494.79 

Dredging  bars,  "Upper  Fox 

2.320.27 
6,893.00 

Do 

Rent  of  boat  .yard  at 

Oshkosh. 
Repairs  of  Dredge  No.  2 
Repairs  of  Dred  go  Ko.  3 
Repairs  of  Dredge  Xo.  4 
RepairsofDredgeNo.  5 
Repairs  or  Dredge  No.  7 
Repairs    of   steamer 

Boscobel. 
Bepairs    of  steamer 

Gen.  Warren. 
Repairs    of   steamer 

Dekorra. 
Repairs  of  dump  soows 

Lock -tenders*  services 

Gauge-keepers*  serv- 
ices. 

Labor  and  transporta- 
tion. 

Rope  for  lock  lines 

Watchmen,  labor,  and 

transportation. 
Traveling  expenses  of 

assistant  engineers, 

overseers,  etc. 
Rent  of  storehouse, 

Appleton. 
Rent    of   quarry    at 

Kankauna. 
Notices  of  laws 

Salaries  of  assistant 
engineers,  clerks, 
etc. 

Rent  of  office  at  Osh- 
kosh. 

Mileage  of  officers. . . . 

Stationery 

8,713.27 

Bepairs  of  boats  and  dredges 

100.00 

640.01 
23.41 
1,858.53 
403.84 
434.83 
117.20 

7.00 

6,802.76 

364.78 

Do 

Do 

Do r - 

Do 

Do •    

Do 

Do 

Do 

Do 

10.162.36 

2ifa1nt^ nance  of  navisration 

6,804.66 
119.99 

7.62 

8.00 

Do .: 

Do 

Do 

6,940.27 

Care  of  works  and  property 

1.870.46 
63.74 

180.00 

76.00 

7.00 

Do 

Do 

Do 

»o ■^' 

• 
1.686.19 

Contingencies 

2,645.00 

198.00 

178.66 
160.20 

Do 

Do 

Do 

8.18L7e 

Total         .                                          

66,989.98 

1 
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Itemized  8laiement  of  expenses  made  from  approprintion  for  operating  and  car ^f  canals 
and  other  works  of  navigation,  indefinitej  act  of  July  .5,  lS84j  applied  to  Fox  River ^  Wis- 
consin. 


Bate. 


No.  of 
■vouchor. 


To  whom  paid. 


1891. 

; 

July  27 

1 

27 

2 

27 

3 

27 

4 

30 

r> 

30 

6 

30 

7 

30 

8 

30 

9 

30 

10 

30 

11 

30 

12 

30 

13 

30 

14 

30 

15 

30 

16 

30 

17 

30 

18 

30 

19 

30 

20 

30 

21 

90 

22 

30 

23 

81 

24 

31 

25 

31 

26 

31 

27 

31 

28 

31 

29 

31 

30 

31 

31 

31 

32 

31 

33 

31 

34 

31 

85 

31 

36 

31 

37 

31 

38 

31 

30 

31 

40 

Aug.  3 

41 

4 

42 

8 

43 

19 

44 

21 

45 

26 

46 

31 

47 

31 

48 

31 

40 

81 

50 

31 

61 

31 

52 

31 

53 

31 

54 

31 

56 

31 

56 

•   81 

57 

31 

58 

31 

59 

81 

60 

31 

61 

8» 

62 

81 

63 

81 

64 

81 

65 

81 

66 

81 

67 

31 

68 

81 

09 

31 

70 

31 

71 

31 

72 

81 

73 

31 

74 

31 

75 

Sept.  1 

76 

3 

77 

U 

78 

For  wLat  jiaitl. 


(Mmin 

flirt-  of  hoiiHe 

Kent  ol"  quarry 

Services 

Liimlwr 

8hovt)ls,  elf 

Coal 

Boiler  c(»vcTiiig.  etc . 

Labor 

Cotton  wa«te, etc  ... 

Iron  oaatings 

Iron, etc  

Oilet^- 

Slu-et8,  etv. 

WixkI,  etc 

Iron  oaHtingH,  et**. . . . 

Ro]>e,  etc 

Iron  pipe,  etc 

Lumber 

Oil,  etc 

Lumber 

Boiler  rivets,  etc 

Stone 

Lumber,  etc 

Services  

do 


-do  . 
.do. 
-do. 
-do. 
.do. 
.do. 
.do. 


Jones  &,  tianghlin.H,  Limited) 

A .  L.  Sui  it  h 

Green  Bay  and  MiHsisMippi  Canal  ( '<i 

Hired  men 

John  Jan^en 

Butler  Bros 

L.  Liudauer 

M.  V.  MoreliouHe 

Batti8  Bros 

George  F.  Stroud  estate  

DoDian  &  Manuel 

Gillingham  &  Sou 

D.r.iSuiford 

F.  H.  Josslyn 

McKenzie  &,  Craw  ford  

J.  A.  Barnes 

K.  M.  Uutchinsfm  - . . , 

W.  H.  Crawfonl  

Coulee  Lumber  Co 

C.  A.  Peck 

H.  Stedman 

Niels  Johnaou 

William  liannenuan 

The  Morgan  (;o 

A.  Koss  flouaton 

James  Clear 

John  M.  Paige 

Jerry  I'arkinson 

John  Lewis 

(Tet)rge  T.  AllanHon 

Alexander  Sims 

John  A.  Banker 

Gottlieb  Jahnke 

George  G  ifford I do 

Gabnel  W  ick ! do 

John  Baeten ' do 

Kicbard  E.  Rice ' do 

C.L.  Nenmann ♦.' do 

Joys  Bros.  &  Co '  Kope 

D^  Forges  &  Co Stationery 

Samuel  Whitney Sjrvices 

Hired  men Services,  July,  18Ui 

Jones  Sl Laughlins,  Liuiitiu [  Chain *. 

Julius  Lando Tapelihes 

J. M.  Harford ,  Services 

Louis  Claimiont '  Moving  stone 

Paul  E.  Thomas :  Services 

Saonuel  Whitney do 

JobnM.  Pai«je do 

Alexander  Suns ; do 

Greorge  T.  AUanson ' do 

G eorge  G i flbrd do '.... 

Jerry  Parkinson ' do 

John  Lewis [ do 

Jwnes  Clear 

John  A.  Banker 

John*Baeten 

Gabriel  Wick 

KichardE.Kice 

Hired  men 

Gottlieb  Jahnke 

Butler  Brothers 

Kramer  dr.  Knittei^ ^. 

John  Jansen 

Schlafer,  Barrett  &  Tesch 

K.  M.  HntchiuHou 

Gillingham  &.  Son 

McKenzie  &  Crawford 

OleOUon 

Conlee  Lumber  Conii>any 

Mitchel  Garrow 

C.A.Peck 

Neils  Johnson 

Charles  S.  Morris 

Priest  6i,  Garrow 

C.  L.  Neumann 

Hired  men 

Swain  &  Tate 


do 

do 

do 

do , 

do -• 

do 

do 

Nails 

Bolt«,eto 

Lumber 

I>rit>.  bolts,  etc 

Iloi>e 

Lumber 

Coal 

Towing 

Liwiber 

Clam  poles 

Lye,  etc 

Iron,  etc 

Coal 

Wood 

Services  

Servicea,  August,  1891 .^rr> 1 


Amount. 


$355.24 
45.00 
75.00 
93;  56 

n.ii 

14.75 
35.61 
86.94 
1.20 
14.21 
16.32 
19.99 
2L56 
20.48 
67.65 
95.38 
114. 13 
183.18 
864.30 
15.73 
25.81 
41.60 
60.00 
36.60 
200.00 
30.00 
30.00 
25.00 
25.00 
30.00 
25.00 
26.00 
25.00 
25.00 
25.00 
25.00 
25.00 
10.00 
n.41 
84.28 
300.00 
2,311.97 
4L20 
15.50 
14.43 
225.00 
65.00 
200.00 
30.00 
25.00 
30.00 
25.00 
25.00 
•25.00 
30.00 
25.00 
25.00 
25.00 
25.00 
256.11 
25.00 
6.90 
12.37 
129.70 
258.96 
4.20 
6.00 
13.01 
24.00 
876.75 
20.00 
16.71 
111.  57 
209.16 
263.90 
10.00 
2.316.34 
1.50 
C 
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#  Itemized  etatement  ofexpensee,  etc, — Continued. 


Date. 


No.  of 
vouoker. 


To  whom  paid. 


For  what  paid. 


Amount. 


Oct. 


1801. 
Sept.  U 
28 
.30 
80 
30 
30 
80 
30 
6 
6 
6 
6 
5 
6 
5 
6 
5 
6 
6 
6 
6 
5 
ft 
5 
6 
5 
5 
6 
5 
5 
6 
5 
6 
5 
6 
6 
5 
5 
5 
5 
12 


Nov. 


81 

85 

31 

86 

31 

87 

31 

88 

81 

39 

31 

40 

31 

41 

31 

42 

31 

43 

81 

44 

31 

45 

81 

46 

31 

47 

31 

iS 

31 

49 

81 

50 

31 

51 

81 

52 

31 

53 

81 

54 

31 

55 

31 

56 

31 

57 

81 

58 

81 

69 

31 

6U 

31 

61 

31 

62 

31 

63 

81 

64 

31 

65 

31 

66 

4 

67 

5 

68 

6 

60 

18 

70 

13 

71 

18 

72 

16 

78 

John  B.  Brig£^ . 
Orville  Beach... 


Des  Forges  &  Co . 
John  M.Taig 
Alexander  S 
JohnBaeten. 

Oeorge  T.  Allanaou 

George  Giiford 

Samuel  Whitney 

John  A.  Banker 

Gabriel  Wiok 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Klchard  E.  Rioe 

James  Clear 

Eugene  Dietzgen  &,  Co  . . . 

Louis  Claixmont 

Hired  men 

C.  L.  Neumann 

Luther  Lindauer 

John  Jansen 

Butler  Bros 

Louis  Clairmont 

Appleton  Machine  Co 

A.  L.  Smith 

Grerry  Lumber  Co 

D.  T.  H.  MacKinnon 

J.  C.Koelsch 

W.  E.  Wheeler 

William  Krueger  &  Co  . . . 

BattisBros 

D.P.Sanford 

Conlee  Lumber  Co 

Ossian  Cook 

McKenzie  Sb  Crawford 

C.  A.  Peck 

William  Bflmnerman 

August  Swanke 

Priest  Sc  Garrow 

J.lXSplaine 

Swain  &,  Tato  Co 

John  M.  Paige 

Alexander  Sims ^. . . 

John  Baeten 

George  Gifford 

John  A.  Banker 

Gabriel  Wick 

GottUeb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.Rioe 

James  Clear 

Louis  Clairmont 

Luther  Lindauer 

Kramer  &  Knitter 

Butlor  Bros 

Peter  Coipeb 

John  JanscL 

cichlafcr,  Barrett  &  Tesch . 

Gerrv  Lumber  Co 

IIowAxl  <fe  Jennings 

J.  C.Koelsch 

BattisBros 

C.  A.  Peck 

Niels  Johnson 

E.  Teske  Sc  Bro 

Otto  H.  LiohtenUrg 

H.K- Priest 

George  T.  Allanson 

Samuel  Whitney 

J.  H.  Marston  &.  Co 

Swain  &  Tate  Co 

C.  L.  Neumann 

Hired  men 

WilUe  Wick 

D.  P.  Sanford 

Orville  Beaoh 

Timothy  Sullivan 

Lourence  Hysic 

Mitchell  Garrow 


Services 

Rent  of  lands 

Stationery 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do. 

do 

do 

do 

Tracing  linen,  etc 

Moving  stone 

Services,  September,  18J1 

do 

Mortar,  etc 

Lumber,  etc 

Tin  roofinc:,  etc 

Moving  stone 

Iron  castings,  etc 

Hire  of  house 

Lumber,  etc 

Brass  castings,  etc 

Ropp,  etc 

Hauling  stoDC 

Rope,  etc 

Steel,  etc 

OU 

Lumber 

Rent  of  office 

Wood,  etc 

Lath,  yarn,  etc 

Stone 

Lumber 

Wood 

S*»r\  ices 

Heading  vouchers,  vlr. . . 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Wood 

Brick 5 

Screw  bolts,  ©to 

Boat  spikes,  etc 

Plastering,  etc 

Lum)>er,  etc 

Drift  bolts,  etc • 

Lumber 

Labor 

(rlasH,  etc 

Labor 

Lath  vam,  etc 

Oil,  etc 

Depositing  divdgtil  ntfftiTi]il 

Oil,  etc 

Stone 

Services  

do 

Mortar 

Heading  vouchen*,  etc 

St^rvices 

Serviceb  October,  1891 

Stone  

Oil,  etc 

Rent  of  land 

Brush 

do 

Piles,  eto _^rteed 


ib;:Go:o.g 


#10.50 
25.00 
10.67 
30.00 
26.00 
25.00 
80.00 
25.00 

200.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 
21.05 

300.00 

3.110.66 

10.00 

70.35 

123.^ 

11M.64 

441.23 
3.60 
45.00 

203.31 
5.00 
6.92 

137.92 

9.10 

8.50 

10.76 

27.80 

66.00 

407.18 

20.05 

76.00 

L33 

406.00 
10.  OO 
4.00 
30.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 

104.00 
10.92 
16.93 
60.10 
77.71 
8a  21 
40.00 

476.25 

1.80 

3.29 

5.20 

•    10.15 

17.30 

15.00 

17.35 

115.00 
30.00 

200.00 

53.54 

4.75 

10.00 

2.592.59 

294.00 

10.22 

25.00 

8.50 
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Itemized  slaiememt  of  expenses,  etc, — Continued. 


Data. 

No.  of 
voucher. 

1891. 

Kov.  16 

•74 

30 

75 

80 

76 

30 

77 

30 

78 

30 

70 

30 

80 

30 

81 

80 

82 

30 

83 

30 

84 

30 

85 

30 

86 

80 

87 

30 

88 

Dec.  3 

89 

90 

91 

92 

93 

94 

96 

96 

97 

96 

90 

{  100 

•  101 

102 

103 

104 

105 

106 

31 

107 

31 

108 

81 

109 

81 

110 

81 

111 

31 

113 

31 

113 

31 

114 

31 

115 

31 

116 

31 

117 

31 

118 

31 

119 

31 

£» 

31 

121 

31 

122 

31 

123 

31 

124 

81 

125 

31 

126 

31 

127 

31 

128 

81 

129 

31 

130 

18921 

Jan.  4 

1 

4 

2 

5 

3 

5 

4 

8 

.   5 

30 

1 

31 

2 

31 

3 

31 

4 

31 

5 

31 

6 

31 

7 

31 

8 

31 

9 

31 

10 

31 

U 

81 

12 

31 

13 

31 

14 

7eb.  3 

15 

8 

16 

4 

17 

8 

IB 

To  whom  paid. 


For  what  paid. 


Amount. 


BruBh... 
Services. 
do.. 


John  Sc'hwark 

Samuel  Whitney 

John  M.  PaijEo 

Alexander  Sims 

John  Baeien 

George  T.  Allanaon 

George  Gifford 

John  A.  Banker 

Gabriel  Wick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear 

C.  L.  Keamann 

Samuel  Whitney 

ElwinBanter 

Hired  men .- 

Charles  M.  Colo 

W.H.Bambert 

Jno.  Jansen 

Butler  Bros 

J.  H.  Marston  &  Co 

Sohlafer,  Barrett  &  Tescli 

Grerry  Lumber  Co , 

Ryan  Brothers Hauling  out  boat. 

H.  Stedman '  Lumber 

C.  A.  Peck '  Lath  yam,  etc 

Chas.  S.  Morris i  Coal 

Priest  &  Garrow Wood 

George  Zuehls {  Depositing  dredged  material . 

John  JPWnn '  Services 

Henry  Weber ! do 

Ramsay  &  Jones I  Lumber 

John  M.  Paige Services 

Alexander  Sims do 

James  Clear do 

Gottlieb  Jahnke do 

John  Lewis ' do 

Gabriel  Wick ' do 

George  Gifford do 

Jerry  Parkinson do 

John  Baeten do 

John  A.  Banker do 

George  T.  Allauson do 

A.  L.  omith Hire  of  houi^o 

Ramsay  &  Jones Lumber 

Oasian  Cook •  Rent  of  office 

A.  Sanford  Logging  Tool  Co I  Cant  hooks,  etc 

C.  A.  Peck '  Sole  leather,  etc 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

, do 

do 

Traveling  ex penHCfl 

do 

Services,  Nov.,  1891 . . 
Travehug  expenses. , 

Labor 

Lumber 

Paint, etc 

Mortar 

Paint,  etc 

Lumber,  etc  . 


Xails,  etc. 

Lumber,  etc 

Tracing  cloth,  etc. 

Timber 

Services  


Warner  Hardware  Co  . 

A.J.Wier 

Eugene  Dietzgen  d&  Co. 
The  Keith  Lumber  Co.., 

Samuel  Whitnev . 

Richard  E.  Rice do 

Samuel  Whitney lYavoliug  expenses 

Jones  Sc  Laughlins,  limited ■  Bolts 

Hired  men Services,  December,  1881. 

Elwin  Bauter Traveliug  expenses 

B.  O.  Hoflbiann do 

Dcs  Forces  St  Co Stationery 

A.  J.  Weir Lumber 

John  M.  Paige Services 

Alexander  Sims do 


George  Gifford ' do 

James  Clear do 

George  T.  AUanson do 

John  Baeten do 

Gottlieb  Jahnke do 

Jolin  Lewis do 

Gabriel  Wick do 

Jerry  Parkinson do 

Richard  E.  Rice do 

John  A.  Banker do 

Samuel  Whitney do 

E.  O.  Hofi^nann Traveling  oxi)en.se8 

Elwin  Bauter do 

Hired  men Services,  January,  18U2 

Louis  A.Smith do ,y 


$5.60 

200.00 

30.00 

25.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.  OJ 

80.00 

10.00 

10.50 

3.62 

1,638.88 

9.04 

2.00 

11.64 

16.72 

L20 

24.75 

55.12 

60.00 

L56 

18.25 

83.54 

98.60 

8.05 

8.43 

.6.25 

793.38 

85.00 

85.00 

80.00 

25.00 

25.00 

25.00 

es.oo 

25.00 
25.00 

:^.oo 

30.00 

45.00 

873.28 

66.00 

5.38 

3.95 

8.69 

129.55 

8.56 

274.40 

200.00 

25.00 

10.52 

244.66 

884.11 

7.86 

-     6.94 

8.45 

40.23 

35.00 

35.00 

25.00 

30.00 

30.00 

25.00 

25.00 

25.00 

25.00 

26.00 

25.00 

35.00 

200.00 

L51 

10.37 

1,655.73 

13.13 

C 
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Bate. 


J^eb.  29 
29 
29 
29 
29 
29 
29 
29 


Har. 


Apr. 


Xo.  of 
voucher. 


To  whom  paid. 


For  what  paid. 


Samtiel  "Wliitney Servicer,  J anuary.  1892  . 

John  M.Paice.*. do 

Alexander  Sims ^...do 

John  A.  Banker , do 

James  Clear do 

Richard  E.  Kice ' do 

John  Lewis do 


.do. 
.do. 
.do. 
.do  . 
.do. 
.do  . 
-do. 


Jerry  Parkinson 

Gottlieb  Jahnko... 

Gabriel  Wick 

George  Gifford 

George  T.  AUanson 

John  Baeten 

Hired  men 

Battis  Brothers \  Labor. 

Gillingham  &  Son 

K.  M.  Hutchinaon 

Grville  Beach 

Lewis  &  Prehn 

A.  J.  Weir 

H.  Stedman. . .  .• 

Jones  &.  LaughlinN.  limited  . , . 

do 7 

Excelsior  Iron  Work« 

Charles  W.  Day 

Appleton  Machine  Co 

Eamsay  Sl  Jones 

, do 

Conlee  Lumber  Co 

Jno.  Jausen 

A.  L.  Smith 

Ramsay  &  Jones 

Applot^m  Machine  Co 

K.  M.  Hutchinson 

J.  H.  Jenkins 

The  Foote-Comish  Milling  Co 

Hav  Hardware  Co 

GUlingham  &,  Son 

Ossian  Cook 

Stroud  A  Thomson 

C.  A.  Peck 

John  W.  Slater 

A.  J.  Weir I  Lumber. . . . 

Warner  Hardware  Co |  Snikea,  etc 

John  M.  Paige '  Services  . . . 

Alexander  Sims ' do 

John  A.  Banker ! do 

James  Clear [ do 

Richard  E.  Rice do  ... 

John  Lewis 1 do 

Jerry  Parkinson do 

Gottlieb  Jahnke ' do 

Gabriel  Wick | do... 

George  Glfford ' do  .... 

George  T.  Allanson ! do  ... 

John  Baeten ' do 

Samuel  Whitney do 


Iron, etc  

Jron,  etc 

Rent  of  laud 

Ii  on  bolts 

Lumber,  etc 

Lumber 

Iron  bolts,  etc 

Chain 

Sheave,  etc 

Lumbc«r 

In»n  castings,  etc  . . 

Lumber 

do  ...•. 

do 

do 

Hire  of  house 

Lumber 

1  ron  castings 

Iron, etc  

Lumber 

Funiiahing  steam  . 

Spikes 

Steel  fender,  etc 

Kent  of  oftice 

Oakum,  etc 

Iron,  etc 

Oil,  etc. 


Des  Forges  &  Co I  Stationery 

Hired  men ,  Seniee*,  March,  18D2. 

Doman  &  Manuel Marino  boiler 

Die  Peterson •  Services 

C.  A.Lawton '  Iron,  etc , 

T.M.Kellogg 1  Wallpaper 

Luther  Lindauer Sand 

Butler  Broa Nails,  etc 

Jno.  Jausen Window  frames,eto  . 

Appleton  Machine  Co Iron  rollers,  etc 

Gerry  Lumber  (;o '  Lumber 

A.  Sanford  lagging  Tool  Co ;  Pike  poles 

Hav  Hardware  Co Packing,  etc 

Robert  Brand  &  Son Steering  wheel,  etc.  - . 

Hay  Hardware  Co Nails,  etc 

Stroud  Sl  Thom.Hon i  White  lead,  etc 

Battis  Bros I  Steel,  etc 

Giilineham  &  Son I  Screw  bolts,  etc 

C.  A.  Peck Soap,  etc 

Niels  Johnson Maple  cogs,  etc 

do Iron  castings; etc  .... 

do Steel  cas tin gs,  etc 

The  Morgan  Co i  Lumber.eto  . 

John  M.PAlce 1  SwvioM 


.*.V"^' 


Google 


Amount. 


$200.00 

85.  OU 

'    86.00 

85.00 

80.00 

25.00 

25.00 

25.00 

25.00 

25.  M 

25.00 

30.00 

25.00 

1,002.18 

6.70 

10.70 

35.50 

25.00 

10.36 

06.85 

14.88 

365.01 

91.13 

44.50 

357.55 

17L24 

605.80 

747. 12 

246.87 

16.74 

45.00 

56.50 

112. 52 

7.10 

7.28 

7.50 

10.40 

19.39 

66.00 

69.57 

n.96 

14.90 

Lsg 

2.55 

35.  UO 

35.00 

35.00 

30.00 

25.00 

45.00 

25.00 

25.00 

25.00 

25.00 

80.00 

25.00 

200.00 

16.70 

1,042.43 

1,126.91 

4.50 

•    i&a 

0.97 

17.25 

49.46 

68.91 

43.10 

287.18 

2.00 

12.54 

.      27.50 

83.49 

39.74 

44.90 

65.80 

7.85 

43.95 

15^77 

188.51 

>88Q.0» 

86.09 
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Itemized  $tatement  of  expenses,  etc, — Continned. 


Dat«. 

No.  of 
voucher. 

1H92. 

Apr.  30 

25 

30 

26 

30 

27 

30 

28 

80 

20 

30 

80 

30 

81 

30 

32 

80 

33 

30 

34 

80 

85 

30 

86 

May  2 

87 

2 

38 

2 

89 

2 

40 

2 

41 

2 

42 

8 

48 

4 

44 

13 

46 

10 

46 

31 

47 

81 

48 

81 

40 

31 

50 

31 

51 

31 

52 

81 

53 

31 

54 

31 

55 

31 

56 

31 

OT 

31 

58 

81 

50 

81 

60 

81 

61 

81 

02 

31 

63 

81 

64 

31 

65 

31 

66 

31 

67 

31 

68 

31 

60 

31 

70 

31 

71 

31 

72 

31 

73 

.  81 

74 

31 

75 

31 

76 

31 

77 

31 

78 

31 

70 

31 

80 

31 

81 

31 

82 

31 

83 

31 

84 

81 

85 

31 

86 

81 

•  87 

81 

88 

81 

80 

31 

00 

31 

01 

31 

02 

31 

OB 

31 

04 

31 

05 

81 

06 

81 

07 

31 

08 

Jnne  2 

00 

7 

100 

7 

101 

•  7 

102 

8 

Ids 

10 

104 

10 

m 

To  whom  paid. 


For  wbat  paid. 


Amonnt. 


Services . 

Uo.. 

do.. 


Alexander  Sima ■. 

Johu  A.  Banker 

James  Clear 

Richard  E.  Rice do 

John  Lewis ; do 

Jerrv  Parkinson ! do 

Gottlieb  Jahuke ' I do 

Gabriel  Wick do 

George  Gifford do 

George  T.  AUanaon ; do 

John  Baeten ' do 

Joys  Bros.  &  Co Rope, etc v... 

Samuel  Whitney |  Traveling  exiM*iis('S 

Elwin  Banter do 

Kngene  Dietzgen  &,  Co Tracing  cloth 

I>oman  &,  Manuel I  Marine  boiler 

Excelsior  Iron  Works ;  I>ipx>er-handle,  shall .  eU- . 


Samnei  Whitney '  Services... 

Dea  Forges  &  Co '  Stationery. 

Hired  men i  Services,  Mi 


[arch, 1802. 

John  Gevers do. 

Burdick,  Armitage  &.  Allen Notices  of  law 

Hired  men '  Services 

Samuel  Whitney do 

JohnM.  Pai^e ' do 

Alexander  Sims do 

John  A.Banker do 

James  Clear I do 

Richard  E. Rice  ..., ' do 

John  Lewis do 

Jerry  Park!  uson ' do 

(xottueb  Jahnke - do 

Gabriel  Wick i do 

George  Giiford ' do 

George  T.  Allanson \ do 

John  JBaeten ' do 

William  Juisen Sand 

Lonia  (Fairmont '  Moving  stone 

Hubert  Zegers ." Lime  .  .* 

Luther  Lindaner |  'i'ilo,  etc 

C*harles  WheaUm Plawtering.  etc 

Butler  Bros '  Locks,  kiiob.s,  etc  . . . 

Kankauna  Lumlier  and  M  I'a.  Co Lunil)er,  etc 

Schlafer,  Barrett  &  Tcsch Nails,  etc 

J.  H.  Marston  &  Co Moving  stone 

Gerry  Lnmber  Co |  Lumber 

Julius  Fieweger  &.  Sons I  Iron,  etc 

B.H.Soper  6c  Co ■  Window  shades 

August  Schroeder i  Hire  of  jackscrews  . 

Giltingliam  &,  Son '  Screw  bolts,  etc 

HayHardware  Co |  PMles.etc 

C.  w .  Johnst<m ,  Towing,^ 

Orville  Beach 1  Rentofland. 


W.  H.  Crawford i  Washout  closet,  etc . . . . 

F.  H.  JoBslyn ;  Carpet,  etc 

Stoud  &  Thomson '  Oakum,  etc 

Doman  &Hanuel 1  Iron  castings, etc 

TheMorganCo Lumber,eto 

D.P.Sanford Oil 

McKenzle  &Crawford W«od,etc 

HayHardware  Co Rope, etc 

W.  H. Nichols  and  S.  E.  McPartlin . .    BoUer  coveri  ng 

H.  M.  Harmon Painting 

Doman  Sc  Mannel Iron  castings,  etc 

McKensie  &  Crawford Moving  stone 

Doman  Sc  Manuel Horizontal  engines,  etc 

August  Ziemor Lumber 

JohnW.Slater Oil.etc 

Niels  Johnson Packing,  etc 

C.A.Peck Soap,  etc 

H.  Stedman Coal,  etc 

F.T.Yahr Lath,  yam,  etc 


Priest  &,  Garrow 

C.  L.  Neumann 

Samnei  Whitney 

Dea  Forges  &  C'o 

Excelsior  Iron  Works. 

Hired  men 

Mti.  James  F.  Gregory 

Hired  men 

GMKgoZiMhlo 


Wood. 

Services  

Traveling  expenses 

Stationery 

Steel  pinions 

Services,  May,  1892 

Mileage 

Servioes,  May,  1892 

Depoiitiiag  &dged  material . 


$20.66 
30.00 
30.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 
25.00 
82.81 
0.34 
2.00 
8.40 

104.00 

260.26 

200.00 

28.04 

2,713.60 

18.00 

7.0O 

245.00 

200.00 
35.00 
25.00 
25.00 
30.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.00 
25.00 
30.75 

579. 70 
11.50 
4.00 
80. 1» 
25.75 
05.29 
13.60 
76.47 

150. 50 
1.25 
6.00 
7.25 
17.66 
13.07 
18  00 
25.00 
33.30 
33.47 
35.50 
36. 11 
30.23 
58.71 
63.75 
80.31 
84.41 
04.90 

158.77 

455.77 
1, 937. 00 
3.28 
8.27 
28.81 
32. 87 

170.42 
27.01 

423.87 
10.  UO 
5.32 
13.80 
30.40 
3,871.17 
17.44 

577.88 
14.00 
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I>ate. 


No.  of 
voucher. 


To  whom  paid. 


For  what  paid. 


Amount. 


June  10 
IS 
13 
16 
15 
15 
22 
22 
28 
23 
2A 
28 
80 


loe 

107 
108 
100 
110' 
HI 
112 
113 
114 
116 
Ufl 
117 
118 


EndrePanlBon 

Joys  Bros.  A  Co 

Ha1,H.M.Adjunii 

William  Hare 

GuBtay  Pischka 

Herman  Rich 

AngnstHisky 

George  Cook do 

Estate  of  K.  H.  Hntchinsou '  Kope,etc 

do I  Tin  roofing,  etc 

John  Chippie ;  Services 

PaolMaager do 


S^ervlces  . 

nag 

Mileage.. 
Services  . 

do.. 

do.. 

do.. 


nager. . 
Samuel  Whitney 


121.00 
7.50 
161.12 
3.37 
8.76 
6.00 
5.81 
3.00 
26.32 
178.90 
5.81 
16.50 
16.00 


56,989.98 
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APPENDIX  J  J. 


IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS;  OF 
CALUMET  RIVER,  ILLINOIS  AND  INDIiUNA;  AND  OF  ILLINOIS  RIVER, 
ILLINOIS;  ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPOET  OF  CAPTAIN  W.  L.  MARSHA LL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO.  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Chicago  HarhoT,  Illinois. 

2.  Calumet  Harbor,  Illinois. 

3.  Calumet  River,  Illinois  and  Indiana. 

4.  lUinois  Riyer,  Illinois. 


5.  Operating  and  care  of  La  Orange  Lock 

and  Dam,  Illinois  River,  Illinois. 

6.  Illinois  and  Mississippi  CanaL 


United  States  Engineer  Office, 

Chicago^  Illy  August  18 j  1892. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  in  my  charge  for  the  fiscal  year  ending  June  30, 1892. 

•  •••##• 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain^  Corps  of  EngxTieers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


J  J  I. 

IMPROVEMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1870  and  modified  in  1878,  and 
contemplates —    . 

(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  the  river, 
for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago  and  to 
give  relief  to  the  overcrowded  river. 

(6)  The  construction  of  an  exterior  breakwater  of  crib  work  filled  with 
stone  outside  the  outer  harbor  and  north  of  the  entrance  to  Chicago 
Biver  in  deep  water,  to  shelter  the  entrance  to  Chicago  River  (which 
constitutes  the  harbor  of  Chicago)  and  the  outer  harbor  from  northerly 
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storms,  and  to  form  a  sheltered  area  or  harbor  of  refuge  at  the  southern 
end  of  Lake  Michigan. 

In  addition  to  this  i>rojeot  the  entrance  to  Chicago  Eiver,  which  is 
l)rotected  by  piers  built  by  the  United  States,  is  to  be  maimtained5  both 
piers  and  channel. 

CONDITION  OF  THE  WORK  JUNE  30,  1892. 

Outer  basin. — This  basin,  lying  south  and  east  of  the  present  mouth 
of  Chicago  Eiver,  covers  about  455  aores  in  area.  A  dock  and  wharf 
line  was  established  y>y  Special  Order,  Corps  of  Engineers,  No.  108, 
Angust  3, 1871,  and  adopted  and  extended  upon  the  recommendations 
of  a  Board  of  Engineers  by  the  Secretary  of  War,  September  22, 1890. 

^This  dock  line  is  about  1,300  feet  east  of  the  present  shore  line  and 
parallel  to  and  2,000  feet  distant  from  the  easterly  breakwater,  and 
extends  throughout  the  harbor  from  north  to  south. 

Between  the  dock  line  and  breakwater  an  area  of  270  acres  is  included, 
which  the  original  project  •contemplatnd  dredging  to  16  feet  in  depth 
where  deficient.  The  area  between  dock  line  and  shore  is  reserved  for 
slips  and  docks.  Two  hundred  and  sixty-seven  thousand  cubic  yards 
of  material  are  yet  to  be  dredged  from  the  outer  basin  beyond  the  dock 
line,  but  as  the  area  already  dredged  is  sufficient  for  present  needs,  and 
the  material  is  necessary  for  the  construction  of  any  docks  and  wharves 
in  this  basin,  no  frirther  dredging  is  desirable  until  such  use  becomes 
apparent. 

The  piers  inclosing  this  basin  have  been  completed  for  years  and 
now  the  only  expenditures  required  are  for  maintenance. 

The  purposes  of  this  outer  harbor  have  never  been  realized,  due  to 
the  litigation  attending  the  determination  of  the  question  of  riparian 
ownersliip  and  rights.  Fo  wharves  and  docks  have  been  constructed, 
except  by  the  Illinois  Central  Railroad,  north  of  Randolph  street,  and 
the  breakwaters  serve  only  the  purpose  of  protecting  this  corporate 
property  and  aftbrding  to  the  people  of  Chicago  a  protected  and  safe 
basin  for  pleasure  craft.  Since  the  construction  of  the  exterior  break- 
water it  has  no  value  as  a  harbor  of  refuge. 

This  basin  will  probably  never  subserve  its  intended  purpose  and  all 
expenditures  for  maintaining  the  breakwaters  and  piers  should  be  re- 
duced to  a  minimum  and  be  carefully  considered.  At  most,  temporary 
work  of  timber  and  rubblestone  should  be  employed  until  its  final 
disposition  is  determined. 

It  is  now  in  question  to  use  temporarily  a  part  of  this  outer  harbor 
for  the  purposes  of  transportation  by  water  to  and  from  the  grounds 
ol*  the  World's  Columbian  Exposition,  1893,  and  any  further  use  of 
that  part  of  this  harbor  shoreward  of  the  harbor  line  established  by 
the  Secretary  of  War  September  22,  1890,  will  depend  upon  the  deci- 
sion in  the  pending  case,  on  appeal  before  the  United  States  Supreme 
Court,  upon  the  question  of  ownership  of  riparian  rights  and  submerged 
lands. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  con- 
tract dated  January  6, 1891,  with  the  Kimball  and  Cobb  Stone  Com- 
pany, of  Chicago,  for  rebuilding  5,243  feet  of  superstructure  with  pile 
protection,  and  repairs  of  easterly  breakwater  outer  basin  and  of 
i^orth  l*ier  to  the  entrance  to  Chicago  River.  This  work  was  prose- 
cuted vigorously  by  the  contractors  and  the  work  contracted  for  com- 
pleted by  them  and  the  contract  closed  October  19,  1891,  about  two 
and  one-half  months  in  advance  of  the  time  set  for  its  completion. 
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Under  this  contract  2,542.5  linear  feet  of  superstructure  6  feet  in 
height  and  997.8  linear  feet  8  feet  in  height  were  completed  at  the  close 
of  the  fiscal  year  therefore  the  north  pier  of  Chicago  Harbor  and  the 
easterly  breakwater  and  its  return,  5,240.3  linear  feet,  are  in  fine  order 
and  condition. 

The  report  of  Assistant  Enginj^er  Liljencrantz  herewith  gives  the 
details  of  the  work. 

The  southerly  breakwater,  odter  harbor,  and  the  south  pier  at  the 
entrance  to  Chicago  Eiver  are  in  bad  condition  and  now  require  renewal. 

Exterior  breakwater. — ^This  work  is  situated  1  mile  northeast  of  the 
mouth  of  Chicago  Eiver,  the  entrance  to  which  it  covers  from  northerly 
storms;  it  is  5,413  feet  in  length. 

This  construction  was  begun  in  1881  and  completed  in  1890.  The 
entire  breakwater,  except  the  outer  1,200  linear  feet,  is  of  crib  work  30 
feet  in  width  placed  on  the  natural  bottom  in  water  varying  from  18  to 
32  feet  in  depth.  The  outer  1,200  linear  feet  are  built  upon  a  stone  foun- 
dation. This  breakwater  answers  the  purpose  for  which  it  has  been 
constructed,  and  its  value  as  forming  a  safe  harbor  of  refuge  during 
northerly  storms  and  as  affording  a  sheltered  entrance  to  the  harbor  of 
Chicago  is  conceded  by  all  parties  interested  in  the  commerce  of  this 
great  port. 

During  the  past  fiscal  year  no  jv^ork  was  done  upon  this  breakwater, 
but  it  will  soon  be  necessary  to  renew  the  superstructure  over  three- 
fifths  of  its  extent,  and  for  that  purpose  an  estimate  is  herewith  sub- 
mitted. 

Entrance  to  Chicago  River, — The  Chicago  Eiver  constitutes  the  inner 
harbor  of  Chicago,  and  it  has  hitherto  been  customary  to  periodically 
dredge  that  part  of  it  lying  between  the  bridge  nealrest  the  lake  and 
the  mouth  of  the  river  at  the  i)ier  heads.  The  last  dredging  was  done 
in  1888,  since  which  date  no  further  dredging  has  been  necessary,  and 
no  work  has  been  done. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  ON  HAND,  AND  THOSE  ASKED 
FOR,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

The  funds  now  on  hand  will  be  apphcd  to  the  survey  of  Chicago  Har- 
bor to  show  the  completed  works,  the  harbors  created  thereby,  and  the 
approaches  thereto.  The  funds  asked  for  are  to  be  applied  as  follows: 
$72,000,  as  in  the  river  and  harbor  bill  now  ])ending,  to  the  completion 
of  the  existing  project  as  far  as  advisable  and  to  renewing  superstruc- 
.tures  over  1,225  feet  of  the  South  Pier,  Chicago  Harbor  entrance,  and 
over  certain  parts  of  the  southerly  breakwater,  outer  basin,  and  $80,000 
to  renewing  superstructures  over  3,140  linear  feet  exterior  breakwater 
and  necessary  engineering  and  contingent  expenses. 

Money  statement, 

July  1, 1891,  balance  nnoxpended $96, 003. 20 

Jane  3D,  ISflfe,  amount  expended  during  liscal  year 94, 393. 43 

"  July  1, 1892,  balance  uuexpfiidod 1,  609. 77 

July  1,  1892,  ontstandhig  liabilities 184. 76 

July  1, 1892,  balance  available 1,425.01 

Amount  appropriated  by  act  approved  July  13, 18U2 72, 000. 00 

Afldouni  available  for  fiscal  year  ending  June  30, 1893 ^     73, 425. 01 

Digitized  by  VJ.~t  ...^ 
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{Amount  (estimated)  required  for  maintenance,  repair,  and  preflerva- 
tion  of  superatrmtures $80,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    80, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acta  of  1866  and  1867. 


bepout  op  mr.  g.  a.  m.  liuenckan'tz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III,  June 30, 189S, 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  Chicago 
Harbor,  Jll.,  for  the  fiscal  year  ending  June  30,  1892. 

The  work  during  the  year  consists  m  completing  the  building  of  new  superstruc- 
ture, 6  feet  high,  over  the  easterly  breakwater,  iu  building  superstructure  8  feet  high 
over  the  North  Pier,  in  repairing  damages  done  to  the  piers  by  vessels  and  in  protect- 
ing the  ends  of  the  North  Pier  and  the  ''  return '^  by  pier  heads  and  by  clumps  of 
piles. 

This  work  of  superstructure  over  the  Easterly  breakwater  and  the  North  Pier  and 
protections,  etc.,  was  done  under  contract  with  the  Kimball  and  Cobb  Stone  Com- 
pany, of  Chicago,  Ilh,  dated  January  5,  1891. 

Work  under  the  contract  coniinenced  on  May  9,  1891,  and  was  completed  on  Octo- 
ber 19  of  the  same  year,  or  about  two  and  one-half  months  sopner  than  authorized 
by  the  terms  of  the  contract,  which  specified  the  time  for  expiration  ax  December  31. 

Previous  to  the  commencement  of  the  year,  work  had  been  completed,  with  the 
exception  of  stone  filling  and  decking,  for  a  distance  of  1,700  linear  feet,  in  which 
were  used  749,240  feet  B.  ^.  of  pine  timber  and  70, 513  pounds  of  wronght-iron  drift 
bolts. 

During  the  year  2,542.5  linear  feet  of  work  6  feet  high  and  997.8  linear  feet  of  work 
8  feet  high  were  completed,  making  a  total  of  work  under  the  contract  of  4,242.5 
linear  feet  6  feet  hign  and  997.8  linear  feet  8  feet  high,  or,  in  the  aggregate,  5,240.3 
linear  feet  of  new  superstructure. 

The  total  amount  of  materials  furnished  and  secured  in  the  work,  under  the  con- 
tract, and  including  the  amounts -in  the  1,700  linear  feet  of  work,  reported  above  as 
complet-ed  during  the  previous  year,  was  as  follows: 

Pine  timber feetB.M..  1,954,871 

Pine  decking do 846,391 

Piles,  40  feet  long 253 

Piles,  35  feet  long 38 

Wrought-iron  <lrift  bolts pounds. .  189, 381. 4 

Wrought-iron  screw  bolts do 12, 265 

Wrought-iron  spike do 66, 475 

Ulster  iron  dredge  chain do 1, 129 

Cords  of  stone 892.13 

The  distribution  of  the  above  amounts  of  timber,  drift  bolts,  and  stone  is  shown 
on  a  table,  respectfully  submitted  herewith.  It.  will  be  noticed  that  the  above 
amounts  exceed  somewhat  the  totals  given  in  the  table.  The  reason  for  this  is  that 
the  above  amounts  include  all  materials  furnishe^l  and  paid  for  under  the  terms  of 
the  contract  and  include  work  on  tlie  two  pier  heads  and  repairs  of  damages  to  the 
ends  of  the  North  Pier  and  the  '*  return,"  whereas  in  the  table  only  such  materials 
are  given  as  belong  exclusively  to  the  superstructure  proper. 

This  table  has  been  computed  and  submitted  in  the  belief  that,  being  derived 
from  work  actually  done,  it  might  be  found  convenient  and  useful  in  the  preparation 
of  approximate  estimates  for  similar  work.  The  averages  of  so  many  sections  of 
equal  dimensions  might  be  expected  to  furnish  a  fairly  reliable  basis  for  such  esti- 
mates. Its  general  usofulne^ss  will  be  enhanced  by  the  foUoAving  explanations  and 
remarks,  which  are  also  needed  for  a  better  understanding  of  the  table: 

1.  All  side  timbers  were  12  by  12  inches  and  in  lengths  to  break  joints  so  as  to 
leave  at  least  two  unbroken  timbers  between  any  two  joints  in  the  same  perpendicu- 
lar line.  Six  courses  in  height  would  ordinarily  require  1,200  linear  feet  of  side 
timbers  In  a  100-foot  section.  Where,  however,  a  top  timber  of  the  substructure 
was  found  to  be  in  bad  condition,  it  was  replaced  by  a  new  timber,  which  accounts 
for  the  excess  over  the  1,200  linear  feet  in  the  table  in  some  sections. 

2.  Cro88'tie8. — These  were  all  10  by  12  inches  by  30  feet  in  length.  The  frequently 
irregular  settling  of  the  cribs  in  the  substructure  is  the  cause  of  some  irregiilarity* 
in  the  number  or  ties  to  an  even  100  linear  feet  of  the  work,  ^-^  , 

Tho  a»me  ^remark  will  apply  to  tUeT)lock».  tized  by  VjOOQIC 
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3.  Blocks  were  10  by  12  inches  by  28  feet.  • 

They  were  placed  between  the  cross-ties  in  juxtaposition  to  the  side  walls  and  in 
vertical  tiers  corresponding  to  the  end  walls  of  the  50-foot  cribs  of  the  snbstrnctm'e. 
They  were  secured  to  the  cross-ties,  in  same  manner  as  tlie  timbers  are  in  the  side 
walls,  thus  forming  solid  walls. 

4.  Longitudinals  were  made  of  10  by  12  inch  timber.  They  were  placed  between 
the  croRs-ties,  runnine  oontinnously  through  the  length  of  the  work,  with  16  inches 
long  scarfe,  so  placed  as  to  come  between  two  ties,  and  with  drift-bolts  passing 
through  the  two  parts  of  the  scarf  and  tiie  tie  below. 

5.  Skims  or  Bkimminff  pieces. — Before  placing  the  first  or  lowest  cross-ties  it  was 
generally  found  that  the  top  of  the  tie  of  the  substructure  was  in  the  same  plaue  as 
the  top  of  its  side  timbers,  leaving  thus  an  insufficient  space  for  the  bottom  longi- 
tudinals, as  provided  by  the  platis.  These  were  therefore  omitted  and  short  blocks 
substituted  in  their  places  under  the  bottom  ties.  Owing  to  irregular  settling  of  the 
substructure  in  most  places,  wedge-shaped  sticks  had  to  be  resorted  to  frequently  to 
secure  a  horizontal  bearing  for  the  new  work.  All  these  and  other  pieces  required 
to  remedy  the  effects  of  irregularities  of  the  old  work  were  counted  under  this  head. 

6.  Drift-bolts  were  of  round  iron,  li  inches  in  diameter.  Thirty-two-inch  bolts 
were  used  in  the  side  timbers  and  solid  cross  walls;  20-inch  bolts  in  ties  and  longi- 
tudinals and  partly  in  the  top  timbers  of  side  and  cross  walls. 

7.  The  decking  consisted  in  6  by  10  inch  timbers  laid  lengthwise  and  spiked  with 
^  by  12  inch  wrought-iron  spikes  to  the  ties. 

The  butt  ends,  most  subjected  to  the  process  of  decay,  were  protected  by  3  by  12 
inch  plank  spiked  down  orosswise,  covering  the  joints. 

8.  Sione  filling, — The  new  work  was  filled  to  within  3  feet  of  the  top,  which  was 
considered  sufficient  for  safety  now,  since  these  works  are  protected  against  north- 
erly storms  by  the  exterior  breakwater. 

During  the  process  of  the  work  stone  removed  from  the  old  work  was  transferred 
to  competed  i>ortions  and  thus  no  new  stone  was  required  for  the  part — the  northerly 
half  or  the  easterly  break wat-er — ^which  was  first  completed,  and  the  north  pier, 
which  was  finished  last,  required  the  greatest  amount  of  new  stone. 

To  protect  the  easterly  end  of  the  north  pier  and  the  westerly  end  of  the  "  return," 
which  two  places  had  for  a  number  of  years  been  in  a  deplorable  condition,  from 
damages  sustained  by  vessels  running  into  them,  these  places  were  surrounded  by 
pier  heads,  consisting  of  single  closely  driven  rows  of  pilcH,  held  together  with  wal- 
ing pieces  on  either  side  of  the  piles  and  screw  bolts  ttirough  both,  and  attached  to 
the  pier  by  means  of  H-inch  iron  tie-rods. 

The  inclosnre  was  filled  with  stone,  and  riprap  was  placed  outside  the  piles  to  coun- 
terbalance the  pressure  of  the  stone  filling.  Clumps  of  7  piles  in  each,  held  together  by 
screw  bolts  ana  2  rounds  of  iron  dredge  chain,  were  placed  as  additional  protection 
around  the  pier  heads  just  described  and  around  the  north  end  of  the  easterly  bn^ak- 
wat«r.  Each  clump,  when  constructed,  was  surrounded  by  riprap  to  within  18  feet 
of  the  water  surface. 

In  addition  to  work  done  under  the  terms  of  the  contract  some  materials  were  fur- 
niHhed  and  secured  in  the  work  under  a  special  verbal  agreement,  viz,  10,.S48  feet  B. 
M.  oak  timber,  10  tumbuckles,  and  3  piles  of  special  length,  2  being  44  feet  each 
and  the  third  43  feet  long. 

The  oak  timber  was  used  for  waling  pieces  in  the  pier  heads  and  for  snubbing  posts 
in  the  north  pier.  The  turnbuokles  were  used  on  the  tie-rods  in  the  pier  heads,  and 
the  piles  in  tne  clumps. 

No  dredging  was  done  during  the  year  and  none  is  required  for  the  present. 

Condition  of  the  works. — The  easterly  breakwater  and  the  north  pier,  as  well  as  the 
500  linear  feet  of  the  southerly  breakwater,  which  were  rebuilt  in  1889,  are  now  in 
good  condition.  So  are  the  pier  heads  and  most  of  the  clumpH  of  piles  built  during 
the  year.  One  of  the  latter,  at  the  end  of  the  north  pier,  li«s  been  broken  up,  pre- 
sumably by  some  vessel  having  run  into  it. 

There  is  frequently  found  a  very  strong  current  at  the  iliff*frent  pier  ends,  which, 
the  vessehnen  claim,  makes  their  boats  at  such  times  unmanageable.  This  is  the 
only  plausible  excuse  for  the  man}'  collisions  of  this  kind  in  times  past,  and  the  pro- 
tections built  during  the  year  were  much  needed  and  are  of  considerable  value  as 
Buch. 

The  south  pier  is  in  extremely  bad  condition.  The  greater  part  of  the  timbers  in 
the  superstructure  are  rotten  and  numerous  j)ieces  even  detached  from  the  main  work 
0O  as  to  allow  the  stone  filling  to  issue  forth  into  the  river  channel.  The  cribn  of  this 
work  were  sunk  in  1869  and  1870  and  the  superstructure  was  built  in  the  latter  year, 
being  accordingly  fully  22  years  old.  Considering  its  age  it  has  held  out  well,  no 
doubt  on  account  of  not  being,  like  the  breakwaters,  exposed  to  severe  winds. 

The  southerly  breakwater  was  built  in  1879  to  1880.  This  work  is  3,000  feet  in 
length.    It  shows  the  effect  of  southerly  or  southeasterly  gales  and  of  general  decay 
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and  neeflH  new  Buperstructnre,  with  the  exception  of  the  500  linear  feet-  mentioned 
above  as  having  been  rebuilt  in  1889. 

The  easterly  portion  of  the  exterior  breakwater  is  as  yet  in  fair  condition,  bnt 
the  westerly  portion,  3.140  linear  feet,  more  or  less,  in  length,  built  in  1881  to  1883, 
will  soon  require  rebuilding.  This  is  the  most  severely  exposed  of  all  the  works 
and  at  the  same  time  the  one  the  substantial  condition  of  which  is  of  the  greatest 
importance. 

The  cost  of  repairing  these  works,  is  estimated  as  follows : 

Snperstmctnre  exterior  break  water  3,140  linear  feet,  at  $24 $75, 360 

Superstructure  south  pier  1,200  linear  feet,  at  $18 21,600 

Superstructure  southerly  breakwater  2,200  linear  feet  (16  feet  wide),  at  $16.  35, 200 

Superstrncture  southerly  breakwater  300  linear  feet  (30  feet  wide),  at  $19. .  5, 700 

Total 137,860 

Add  10  per  cent  for  contingencies,  etc 13, 786 

Total ^ 15i;646 

In  the  river  and  harbor  bill  at  present  before  Con^press  the  amount  of  $72,000  is 
provided  for  the  completion^  etc.,  of  this  harbor,  which,  if  becoming  law^  will  leave 
the  amount  required  for  maintenance  of  $76,646. 

A  tracing,  showing  the  condition  of  the  harbor  at  the  close  of  the  year,  is  re- 
spectfully submitted  herewith. 

Tlie  stage  of  Lake  Michigan  has  been  lower  during  the  past  year  than  in  any  pre- 
vious year  on  record.    A  table  is  respectfully  submitted  herewith,  giving  the  daily 
and  monthly  means  of  the  gauge  readings  at  this  harbor  for  the  year. 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LlI^TENCRANTZ, 

A9$Utant  JEngineer. 


BeadinpB  of  the  gauge  at  Chicago  Harbor,  lUinoU. 
[Plane  of  reference:  Chicago  city  datum ;  low  water  of  1847.] 


Day. 

1801. 

1892.  ' 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

2 

Feet. 
0.73 
0.27 
1.30 
0.43 
0.77 
0.80 
0.90 
1.37 
1.13 
0.23 
0.43 
0.63 
0.77 
0.77 
0.73 
0.67 
0.67 
0.80 
0.83 
1.27 
1.30 
1.03 
1.07 
1.20 
0.67 
0.93 
0.63 
0.87 
0.93 
1.23 
0.77 

Feet. 
0.90 
1.13 
1.30 
1.27 
1.20 
1.20 
1.00 
1.00 
0.87 
1.13 
1.00 
0.83 
0.43 
0.83 
0.87 
0.60 
0.67 
0.93 
0.73 
0.8:1 
0.07 

o.8:j 

1.-J3 
1.13 
0.67 
0.57 
1.07 
0.77 
0.37 
1.03 
1.17 

Feet. 
0.67 
0.43 
0.90 
0.87 
1.10 
0.77 
0.87 
0.77 
0.63 
0.63 
0.63 
0.70 
0.63 
0.90 
0.57 
0.43 
0.50 
0.43 
0,47 
0.40 
0.53 
0.43 
0.47 
0.40 
0.47 
0.50 
0.43 

-0.33 
0.10 

-0.20 

Feet. 
-0.23 
0.13. 
0.03 
0.70 
0.67 
0.38 
0.57 
0.40 
0.43 
0.52 
0.67 
0.40 
0.23 
0.07 
-0.33 
—0. 57 
-1.03 
—0.47 
0.90 
0.20 
0.2.) 
0.23 
0.23 
0.37 
0.20 
0.13 
0.63 
0.20 
-1.20 

-i.4:t 

-1.47 

Feet. 

0.23 

0.27 

0.30 

0.23 

0.27 

-0.67 

-1.17 

-0.36 

0.23 

0.67 

0.67 

0.53 

0.23 

0.30 

0.18 

0.36 

-0.97 

-1.30 

-1.67 

-0.83 

-0.36 

0.70 

0.63 

0.13 

-0.13 

— o.2:^ 

0.07 
-0.10 

0.17 
-O.40 

Feet. 

-0.93 

-0.54 

-0.17 

-0.76 

—0.67 

—0.30 

0.30 

-1. 10 

-0.87 

-0.40 

^0.20 

-0.36 

-0.47 

—0.33 

0.63 

0.57 

0.13 

0.07 

0.07 

0.20 

-0.20 

—0.30 

0.27 

0.K3 

0.10 

-0.53 

—0.47 

-0.56 

-0.03 

-0.27 

-0.43 

Feet. 

-0.27 

0.97 

0.27 

0.13 

O.03 

0.27 

-0.13 

—0.27 

-0.07 

-0.17 

0.36 

—0.03 

0.23 

0  30 

-0.17 

-0.26 

-0.17 

0.43 

0.27 

—0.80 

-0.63 

-1.00 

—0.36 

-0.43 

-0.20 

—0.20 

—0.70 

—0.67 

-0.07 

0.00 

-0.33 

Feet. 

0.07 

0.03 

0.20 

0.07 

0.66 

—0.03 

0.07 

0.43 

—0.17 

-0.07 

0.17 

0.13 

0.03 

0.63 

0.07 

-U.17 

—0.63 

0.30 

Feet. 
0.53 
0.13 
0.04 
0.10 
0.07 

—0.07 
0.10 
0.03 

-0.40 
0.03 

-0.27 
0.20 
0.20 

-0.27 

-0.20 

-0.03 
0.10 

—0.07 

FeH, 

-0.37 

-0.27 

-0.17 

-0.07 

-a:  57 

-0.20 

0.00 

0.10 

-0.20 

—0.07 

0.07 

0.03 

0.47 

0.80 

0.17 

0.07 

0.33 

0.57 

0.40 

0.37 

0.23 

0.20 

0.00 

0.17 

0.20 

0.97 

-0.07 

-o.ao 

-0.17 
0.17 

Feet. 
0.00 
0.20 
0.38 
0.20 
0.07 
0.50 
0.73 
0.47 
0.37 
0.60 
0.47 
0.23 
0.30 
0.27 
0.33 
0.17 
0.40 
0.43 
0.67 
0.47 
0.50 
0.33 
0.30 
0.07 
0.27 
0.43 
0.13 
0.90 
0.37 
0.33 
0.67 

Feet. 
0.60 
0.83 

3 

a8u 

i.-s-. 

0.87 

6 

0.67 

6 

0.40 

7 

Ol73 

8 

0.73 

9 

0.60 

10 

0.80 

11.::::::::::. 

0.60 

12 

0.47 

13 

0.37 

14 

0.60 

15 

0.83 

16 

0.37 

17 

0.73 

18 

0.93 

19 

0.43 

—0.20 

0.70 

20 

0.  23  .    0. 07 
0. 07       0. 10 
0.06   -0.33 
0.10    -0.23 
0.07  !-0.30 

0.  :mi  ;-o.  lo 

0.36  1    0.30 
0.3U  ,    0.40 
0.23    -0.07 
0.70    -0.03 

0.17 

0.13 

0.70 

21 

0.90 

22 

0.63 

28 

0.27 

24 

0.77 

26 

o.or 

26 

0.87 

27 

28 

1.17 
0.83 

29 

0.87 

30 

1.03 

81 

Means. 

0.8. 

0.91 

0.53 

0.06 

-0.60 

-0.22 

-0.12 

0.16 

0.00 

0.08 

a86 

0.73 
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COMMEBCIAL  STATISTICS. 


Amoimtrof  revenne  collected  at  nearest  port  of  entry  (Chicago)  during  fiscal  year, 
ArrivaU  and  olearanoes  of  vesseU  during  ike  year,  port  of  Chicago, 


/ 

ArriTed. 

CietatA. 

ftt««ll1l 

5,222 
3,768 

Tons. 
3,581,859 
1,123,788 

No. 

5,351 

U,815 

Ton*. 
3,702,646 

8«1l 

1,144,157  , 

Total 

8,990 

4,705,647 

9,166 

4,846.802 

Beceipt$  and  shipments  hy  lake  during  calendar  year  1891, 


Receipts:  Todb. 

Coal 1,246,106 

Iron  and  iron  ore 90,871 

Stone : 12,590 

Hay 2,510 

Lumber 2,746,219 

Flour,  salt  and  sugar 132, 082 

Cement 26,441 

Potatoes 6,613 

Miscellaneous  merchandise      281, 956 


ToUl 4,546,388 


Shipments :  Tons. 

Flotir 172,150 

Grain 2,061,251 

Lard 21,463 

Meats 3,036 

Lead 70,028 

Seed 155,196 

Oil  and  oil  cake *    36,013 

Hay 9,647 

Iron 4,077 

Miscellaneous  merchandise  136, 566 

Total 2,669,427 


JJa. 

IMPROVEMENT  OF  CALUMET  HARBOR,  ILLINOIS. 

The  object  of  this  work  is  to  provide  a  deep  entrance  to  Calumet 
Biver  and  the  port  of  South  Chicago,  111. 

This  is  effected  in  the  usual  manner  by  dredging  a  channel  and  pro- 
tecting the  dredged  area  by  parallel  piers,  300  feet  apart,  projecting  into 
the  lake  from  the  river's  mouth. 

CONDITION  OF  THE  WORK  JUNE  30,  1892. 

Work  was  begun  on  this  harbor  in  1870,  and  at  the  beginning  of  the 
fiscal  year  2,020  linear  feet  of  the  south  pier,  and  3,640  linear  feet  of  the 
north  pier  had  been  constructed,  which  completed  the  existing  project 
as  far  as  pier  work  is  concerned,  but  the  south  pier  should  be  prolonged 
800  feet  to  protect  the  channel  fiom  drifting  sands. 

On  account  of  the  present  urgent  nec^.essity  for  maintaining  the 
work  already  done,  the  superstructure  of  the  piers  being  rotten  over  an 
extent  of  2,300  linear  feet  and  in  bad  condition  over  000  feet  in  addi- 
tion, the  estimate  herewith  submitted  ||  entirely  for  maintenance,  and 
contemplates  no  further  extension  of  piers  at  the  present  time. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $20,000 
for  this  work,  and  at  the  beginning  of  the  fiscal  year  work  was  in  prog- 
ress under  contract  with  W.  A.  McGillis  &  Co.,  of  South  Chicago,  111.^ 
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for  dredging  the  elianiiel  bel^veeu  the  piers  to  a  width  of  iiSO  feet  and 
a  depth  of  16  feet  below  extreme  low  water  in  Lake  Michigan. 

During  the  fiscal  year  ending  June  30, 1892,  the  work  under  this  con- 
tract was  completed,  and  a  channel  250  feet  in  width  and  16  feet  in 
depth  below  extreme  low  water  in  Lake  Michigan,  connecting  deep 
water  in  Lake  Michigan  with  the  improved  part  of  Calumet  River,  was 
secured. 

During  the  year  57,930  cubic  yards  of  material  was  dredged  and  re- 
moved. 

In  addition  to  the  dredging  done  by  the  United  States,  the  Illinois 
Steel  Company  continued  the  dredging  for  a  practicable  width  for  their 
ore  vessels,  and  to  a  depth  of  20  feet  from  the  lake  to  their  slip. 

The  importance  of  this  harbor  is  rapidly  increasing  as  a  consequence 
of  the  dredging  of  the  Calumet  Eiver  by  the  United  States,  now  in 
progress,  which  is  making  more  desirable  for  manufacturing  purposes 
the  lands  along  its  banks  heretofore  denied  access  by  lake  vessels. 

Manufacturing  establishments,  elevators,  etc.,  of  magnitude  are  seek- 
ing this  region,  and  the  wonderful  growth  of  Chicago  and  vicinity 
amply  justifies  all  expenditures  upon  this  harbor,'  which  must  neces- 
sarily supplement  the  crowded  Chicago.  River. 

There  are  influences  at  work  that  will  either  diminish  the  u^es  of 
the  Chicago  River  and  increase  the  demands  upon  the  Calumet  Harbor 
and  Kiver,  or  else  require  the  thorough  enlargement  and  rectification  of 
the  Chicago  River  to  accommodate  the  enormous  commerce  now  depend- 
ent upon  the  navigation  of  that  stream.  It  improbable,  then,  that  the 
Calumet  Harbor  will  rapidly  become  one  of  the  most  important  upon 
Lake  Michigan,  and  should  continue  to  receive  the  consideration  that 
its  position  demands. 

PEOPOSED     APPLICATION    OF    FUNDS  ASKED    FOR,  FOE    THE  FISCAL 
rEAE  ENDING  JUNE  30,  1894. 

It  is  proposed  to  apply  the  funds  now  on  hand  and  those  asked  for 
for  thefiscalyear  ending  June  30, 1894,  in  making  a  survey  of  the  work 
already  completed;  to  show  the  location,  character,  and  effects  of  the 
completed  works  and  approaches  of  this  harbor;  and  to  rebuilding 
superstructures  and  maintaining  the  piers  and  revetments  protecting 
the  entrance  to  the  Calumet  River. 

A  report  herewith  by  Assistant  Engineer  G.  A.  M.  Liljencrantz  gives 
in  detail  the  work  done  during  the  past  fiscal  year  and  the  needs  of 
this  harbor  and  present  condition  of  the  work. 

Money  si'Otement, 

July  1, 189Lbalance  unexpended $20, 930. 54 

June  30;  1892,  amount  expended  during  fiscal  year 12, 474. 59 

July  1, 1892,  balance  unexpended 8,455.95 

Amount  appropriated  by  act  approved  July  15, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 23, 455. 95' 

I  for  maintenance .1 36,000.00 

xpendedinfiscalyearendingJunedO,  1894    36^000.00 
I  requirements  ol  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867.  ^  I 
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Abstract  of  eontraeU  far  improving  Calumet  Harhvr,  IlUtioiSf  in  force  during  ike  fiscal 

year  ending  June  SO,  1892. 


Kune  and  addrem  of  con- 
tractor. 

Katare  of  contract. 

Date. 

To  expire. 

Contract 
extended  to-< 

TT.  A.  KcGiUis  &  Co.,  South 
CliieagD,IU. 

Dredffing  90,000  cubic  yards 
at  13|  ceiitfi  per  cubic  yaili. 

Dec.  10, 1890 

Aug.  31, 1891 

Kov.  80, 1881 

Contract  completed  October  16, 1891. 


SBPORT  OF  MR.   O.  A.  M.  LILJXXCRANTZ,  ASSISTANT  XNOINSBR. 

United  Statks  Engineer  Office, 

Chicago,  III,,  June  SO,  189i. 

Captain:  I  haye  the  honor  to  submit  herewith  a  report  of  operations  in  Calomet 
Harbor,  Illinois,  during  the  fiscal  year  ending  June  90,  1892. 

The  work  done  during  the  year  consisted  in  continuing  dredging  between  the  har- 
l»OT  piers,  to  a  depth  of  17  feet  below  the  cnited  States  harbor  datum,  under  con« 
tract  with  W.  A.  McGillis  &  Co.,  of  South  Chicago,  111.,  dated  December  10,  1890,Iat 
the  rate  of  13^  cents  per  cubic  yard. 

Work  under  the  contract  commenced  on  the  27th  of  April,  1891,  and  was  com- 
pleted on  the  16th  of  October  following. 

Since  the  beginning  of  the  fiscal  year,  57,930  cubic  yards  of  material  were  remoyed 
from  the  channel,  which,  together  with  the  29,087  cubic  yards  remored  during  the 
time  from  April  27  to  June  W,  1891,  or  in  all  87,017  cubic  yards,  constituted  the  total 
amount  of  material  dredged  under  the  contract. 

The  work  was  done  with  the  contractors  dipper  dredge  A.  B,  Steteon,  a  strong  and 
powerful  machine,  with  a  dipper  of  2^  cubic  yards  capacity.  It  was  built  two  years 
ago. 

The  total  time  devoted  to  this  contract  was  129.8  working  days  of  10  hours  each, 
or  1,298  hours. 

Out  of  these  1,298  hours,  1,024  hours  20  minutes  were  spent  in  actual  work,  the 
balance,  273  hours  40  minutes  representing  time  lost  on  account  of  repairs  to  plant, 
bad  weather,  and  other  causes.  The  proportion  of  time  utilized  and  time  lost  to 
the  available  time  is  accordingly : 

Hours.    Per  oent 

Time  of  actual  work , 1,024^=  78.92 

Time  lost 273f  =   21.08 

Available  time 1,298   =100.00 

The  average  daily  work  amounted  to  87,017 -f- 129.8=670.4  cubic  yards. 

A  total  of  87,017  cubic  yards  ha\'ing  been  dredged  in  1,024^  hours  of  '' actual 
work^  indicated  a  capacity  of  this  dredge  of  84.95  cubic  yards  per  hour,  or  849.5 
eobic  yards  per  day  of  10  hours  of  uninterrupted  work. 

The  contract  should  have  expired  on  the  Slst  of  August,  1891,  but  an  extension  of 
time  to  the  30th  of  November  of  the  same  year,  was,  at  the  request  of  the  contrac- 
tors in  letter  dated  August  31,  granted  by  the  Chief  of  Engineers,  U.  S.  Army,  on 
the  8th  of  August,  1891. 

The  channel  has  now,  as  indicated  on  a  map  respectfully  submitted  herewith,  a 
depth  of  at  least  17  feet  below  the  United  States  harbor  datum,  and  a  width  of 
^feet. 

From  the  Illinois  Steel  Company's  slip  eastward  to  Lake  Michigan,  periodical 
dredging  has  been  done  by  the  St-eel  Company,  at  their  own  expense,  to  secure  a 
anfficientljr  deep  channel  for  the  heavily  liden  ore  vessels  entering  the  slip  at  their 
works. 

No  work  was  done  during  the  year,  for  want  of  funds,  to  the  westerly  ends  of  the 
two  piers,  but  this  is  very  much  needed.  Neither  was  any  new  work  done  in  ex- 
tension of  the  south  pier,  as  per  project  heretofore  submitted. 

Condition  of  the  piers. — The  stone  idling  placed  in  the  outer,  more  exposed  portions 
of  both  the  piers  in  1888  is  yet  in  very  good  condition,  having  settled  but  slightly. 
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The  old  revetment  as  well  as  the  supcrstracture  over  the  cribs  of  the  westerly 
ends  of  both  piers  is  becoming  more  dilapidated  every  year.  The  condition  of  these 
piers  in  general  is  indicated  in  the  following  table : 


Conditions,  etc. 

N»rtli 
pier. 

South 
pier. 

Totals. 

In  good  condition • 

Feet. 

1,586 
300 
387 

1,242 
125 

FttL 
500 

*   '  250* 

1,040 
230 

Feet. 
2.086 
200 

In  fair  eondition 

In  bad  condition ^ 

In  wofthlcas  condition 

637 
2,282 

KwnoTfld  to  hniH  tfl^jm . 

2^ 

Totallinear  feet  of  work 

3,S40 

2,020 

5,660 

The  amount  of  worthless  superstructure  being  farther  increased  during  the  year 
calls  for  a  revised  estimate  of  cost  of  needed  repairs  as  follows : 

1,962  linear  feet  of  new  superstructure  at  $16.34 $30,097.08 

320 linear  feet  of  sheet  piling  at  $8 2,560.00 

32,657.08 
Add  10  per  cent  for  contingencies,  etc . . ., 3, 265. 70 

Total 85,922.78 

The  Illinois  Steel  Company,  north  of  the  harbor  entrance,  have  increased  their 
plant  by  the  addition  of  a  new  plate  mill  of  large  dimensions,  for  the  manufacture 
of  steel  plate  for  shipbuilding  and  other  purposes,  and  the  importance  of  this 
harl)or  is  further  more  vividly  denuiustrated  by  the  s^eat  activity  in  the  immediate 
vicinity  in  various  ways,  such  as  in  raising  the  grade  of  a  number  of  the  streets  as 
much  as  from  5  to  6  feet,  in  the  building  of  new  lines  of  electrical  railroads,  and  in 
the  erection  of  numerous  large  and  handsome  brick  and  stone  buildings  for  business 
purposes,  etc. 

Soundings,  showing  the  result  of  the  year's  dredging  between  the  harbor  piers, 
were  taken  by  Mr.  Paul  Heinze,  overseer,  and  are  shown  on  a  map  submitted  nere- 
with. 

A  map  showing  the  harbor  in  general,  and  the  adjoining  harbor  and  works  of  the 
Illinois  Steel  Company,  is  also  submitted. 

I  am,  Captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.   LiLJSNCRANTZ, 

A$8i8tant  Engineer. 
Capt.  W.  L.  Marshaix, 

Corps  of  Engineers f  U.  S.  A. 


COMMERCIAL  STATISTICS. 


Amount  of  revenue  collected  at  nearest  port  of  entry  (Chicago)  during  year 
$6,573,940.17. 

Arrivals  and  clearances  of  vessels,  * 


Entered. 

Cleared. 

Steam 

No. 
749 
329 

Ttyiit. 

944,837 

120,350 

Ko. 
647 
290 

Ttme. 
807,894 
103,109 

Hail 

Xot«l 

1,078 

1,065,187 

946 

911,003 

Showing  an  increase  over  1890  of  218  arrivals,  and  357,517  tons,  of  145  clearances 
and  276,778  tons. 
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Receipts  and  ehipmemU  hy  lake  during  the  calendar  year  1891, 


Receipts:  Toiia. 

Coal 113,880 

Iron  andiron  ore...: 977,626 

Stone 4,088 

Salt 64,216 

Cement 5, 193 

Lumber 813,810 

MiBcellaneons 41,251 

Total 2,010,064 


Shipments :  Ton«. 

Grain 60,815 

Steel  raila 1,872 

Flaxseed 4,000 

Total 56,687 


JJ3- 

IMPROVEMENT  OF  CALUMET  RIVER.  ILLINOIS  AND  INDIANA. 

The  object  of  this  work  as  far  as  yet  authorized  is  to  secure  a  channel 
16  feet  deep  below  United  States  harbor  datum  or  ordinary  low  water 
in  I^ke  Michigan,  and  200  feet  wide  at  bottom,  from  the  mouth  of  the 
rlTcr  to  one-half  mile  east  of  Hammond,  Ind.,  to  increase  the  facili- 
ties for  handling  the  rapidly  growing  commerce  of  this  region  and  to 
afford  relief  to  the  overcrowded  port  of  Chicago. 

The  history  of  the  work  is  given  in  previous  reports  of  the  Chief  of 
Engineers  prior  to  1890,  and  a  resume  of  the  provisions  of  the  river 
and  harbor  acts  of  July  5,  1884,  August  5, 1886,  and  August  11, 1888, 
under  which  work  was  inaugurated  on  this  river,  Ttill  be  found  on  page 
2142,  Report  of  the  Chief  of  Engineers  for  1889. 

Although  the  project  contemplates  the  ultimate  attainment  of  16 
feet  depth  of  navigation  over  a  width  of  200  feet  from  the  mouth  of  the 
Calumet  Biver  at  Calumet  Harbor  to  a  point  one-half  mile  east  of 
Hammond,  Ind.,  it  will  be  seen  from  the  acts  cited  that  this  stretch  has 
heretofore  been  divided  into  two  sections: 

(1)  From  the  mouth  to  the  forks  of  Calumet  River. 

(2)  From  the  forks  of  the  Calumet  (outlet  to  Calumet  Lake)  to  one- 
half  mile  east  of  Hammond,  Ind. 

For  the  past  two  years  no  work  has  been  done  on  the  second  section, 
or  between  the  '^  forks  of  the  Calumet  and  one-half  mile  east  of  Ham- 
mond, "  and  much  of  that  done  in  previous  years  near  Hammond  has 
been  worse  than  useless  as  it  has  been  filled  up  by  refase  from  slaughter 
houses  and  manufacturing  establishments. 

At  the  close  of  the  last  fiscal  year  work  wa«  in  progress  under  a  con- 
tract with  Wheeler  &  Purcell,  of  Portsmouth,  Ohio,  and  72,111  cubic 
yards  had  been  removed  under  this  contract. 

This  contract,  which  originally  expired  November  30, 1891,  was  ex- 
tended from  time  to  time  to  August  1, 1892,  and  the  work  under  it  was 
completed  June  30, 1892.  In  all,  365,719  cubic  yards  were  removed 
from  the  limit-s  of  the  channel  under  this  contract,  of  which  293,608 
cubic  yards  were  removed  during  the  fiscal  year  ending  June  30, 1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  ;30, 1892, 1,137,456  cubic 
yards  of  material  have  been  removed  from  the  channel,  making  a  com- 
plete channel  3  miles  and  345  feet  to  the  full  width  of  200  feet  at 
bottom  and  16  feet  in  depth,  with  the  exception  of  about  9,000  cubic 
yards  more  or  less  of  hardpan  and  rock  still  to  be  removed  over  a  short 
section  near  One  hundred  and  thirteenth  street.  r^^^^l^ 
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The  details  of  the  work  aud  the  cost  per  mile  thereof  are  given  In 
the  subjoined  rei)ort  of  Assistant  G.  A.  M.  Liljencrantz,  herewith,  to 
which  reference  is  respectfally  invited. 

During  the  past  fisc^  year  the  work  has  been  impeded  by  two  causes : 

(1)  0^  motion  of  A.  A.  Westengard  to  restrain  further  dredging  over 
certain  submerged  lots  claimea  by  him,  part  of  which  as  platted  ex- 
tended under  the  deepest  navigated  channel  of  the  Calumet  Eiver,  and 
all  of  which  are  submerged  at  the  mean  level  of  Lake  Michigan  5  and 

(2)  To  the  unexpected  encountering  by  the  dredges  of  hardpan  and 
rock  within  the  limits  of  the  proposed  channel. 

The  lormer  cause  of  delay  was  foreshadowed  (see  Annual  Rei)ort  of 
the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1891)  by  an 
ejectment  suit  process  served  April  22, 1891. 

Immediately  upon  service  of  notice  of  this  ejectment  suit,  fiirther 
dredging  in  the  vicinity  of  the  lots  claimed  was  stopped  and  the  dredges 
removed  to  points  where  no  contention  existed,  and  on  June  13, 1891, 
the  case  was  submitted  by  the  officer  in.charge  to  the  Chief  of  Engi- 
neers with  the  request  that  it  be  referred  to  the  Department  of  Justice, 
and  that  this  Department  should  defend  the  contractor's  agents  and  the 
United  States  officers  in  that  suit.  The  case  was  in  due  course  referred 
to  and  undertaken  by  the  Department  of  Justice,  And  the  district  at- 
torney for  the  northern  district  of  Illinois  directed  to  defend  the  inter- 
ests of  the  United  States.  On  August  26, 1891,  Mr.  Thomas  E.  MU- 
christ,  United  States  district  attorney  for  the  northern  district  of  Il- 
linois advised  the  officer  in  charge  that  the  contractors  had  not  entered 
upon  the  lands  claimed  by  Westengard  when  the  suit  was  commenced, 
and  farther  xtdvised  that  the  suit  be  disregarded  and  that  work  should 
progress.  This  letter  was  referred  to  the  Chief  of  Engineers  on  the 
same  day,  requesting  authority  to  resume  dredging  over  the  disputed 
ground.  On  August  31, 1891,  the  Chief  of  Engineers  directed  the  offi- 
cer in  charge  in  substance  to  resume  operations  and  prosecute  the  same 
unless  stopped  by  further  legal  process.  Dredging  over  the  disputed 
ground  was  accordingly  resumed  in  due  season,  but  on  November  21, 
1891,  a  notice  was  received  of  a  bill  of  injunction  restraining  the  agents 
of  the  United  States  from  further  dredging  lands  claimed  by  Westen- 
gard, and  other  relief.  The  case  came  up  November  23, 1891,  i)efore 
Judge  Tuley,  of  the  circuit  court  of  Cook  County,  111.  Judge  Taley, 
after  reading  the  biU  of  complaint,  etc.,  rejected  the  application  and 
refiised  the  injunction  on  the  ground  that  the  United  States  had  never 
parted  with  the  title  to  the  land  claimed  by  Westengard,  as  the  Calu- 
met was  a  meandered  stream,  and  the  land  in  dispute  within  the  mean- 
dered boundaries  of  the  Calumet  Eiver,  which  is  a  navigable  stream  of 
the  United  States,  can  be  improved  for  navigation  to  any  extent  within 
its  boundaries,  for  the  purposes  of  navigation,  by  direction  of  the  Con- 
gress of  the  United  States.  Judge  Tuley  farther  stated  that  the  title 
of  Westengard  as  the  riparian  owner  was  good  against  all  but  the 
United  States,  the  original  owner  and  seller,  and  the  State  of  Illinois, 
the  owner  of  the  submerged  lands,  but  that  the  United  States  by  estab- 
lishing and  indicating  the  boundaries  of  the  Calumet  River  reserved, 
under  its  constitutional  powers,  the  power  to  improve  this  navigable 
river  anywhere  within  its  meandered  boundaries.  This  is  essentially 
the  position  that  has  been  taken  by  the  officers  of  the  Department  of 
Justice,  and  is  an  important  decision,  as  much  of  the  improvement  of 
this  river,  as  wej)  as  others,  is  alfected  thereby. 

In  accordance  with  this  decision  all  of  Westengard's  claimed  lots 
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lying  within  the  approved  dock  lines  have  been  dredged  out  and  the 
channel  improved,  and  it  is  understood  that  the  eiectment  suit  has  been 
abandoned. 

(2)  Under  the  specifications  to  the  contracts  heretofore  made  it  has 
been  stated  that  the  material  to  be  encountered  is  mud,  sapd,  and  clay. 
As  the  dredging  progressed,  however,  the  clay  became  more  and  more 
tenacious,  until  finally  it  became  so  hard  as  apparently  to  require 
blasting  for  its  removaL  Solid  rock,  apparently  part  of  a  narrow  reef 
crossing  the  channel,  was  also  encountered.  Al^r  repeated  vain  at- 
tempts to  remove  this  material,  a  supplementary  agreement  was  made 
June  10, 1892,  by  authority  of  the  Secretary  of  War,  by  which  the 
original  agreement  was  modified  so  far  as  to  require  the  contractors  to 
excavate  the  dredgeable  material  only,  within  the  proposed  channel  way. 
Under  this  supplementary  agreement  a  section  of  the  channel  650  feet 
in  length  is  not  excavated  to  the  fiiU  width  and  depth,  but  there  is  a 
channel  15  feet  in  depth  -at  shoalest  and  narrowest  point,  80  feet  in 
width,  the  remainder  of  the  200-foot  wide  channel  being  from  11  to  16 
feet  in  depth,  as  shown  upon  the  map  accompanying  this  report.  This 
channel  is  sufficient  for  all  present  requirements  of  navigation  on  this 
river  and  for  probably  many  years  in  the  future.  The  amount  of  hard- 
pan  and  rock  so  far  reve^iled  is  too  small  to  justify  special  appliances 
or  contracts  for  its  removal,  and  in  the  further  prosecution  of  the  work 
it  seems  advisable  to  continue  the  dredging  of  all  dredgeable  material, 
to  accurately  define  the  hardpan  and  rock  within- the  proposed  chan- 
nel. If  further  material  requiring  blasting  be  discovered  contracts  may 
be  made  based  upon  definitely  known  material  and  definite  quantities. 
It  is  not  believed  that  the  rock  and  hardpan  is  of  great  extent,  but  it 
■  is  more  advantageous  to  the  work  to  uncover  it  by  dredging  than  to 
attempt  to  locate  the  limits  of  probably  small  areas  of  hard  material 
by  expensive  borings  indefinitely  multiplied  over  such  an  extent  of 
channel.  It  wiUbe  recommended,  theretbre,  that  future  contracts  shall 
cover  only  dredgeable  material,  or  such  that  may  be  removed  without 
explosives,  until  a  sufficient  amount  of  hard  material  to  justify  special 
appliances  for  its  removal  is  discovered,  or  it  is  definitely  ascertained 
that  the  amount  now  in  sight  covers  all  such  material  to  be  removed. 

The  improvemeht  of  this  river  is  attended  by  a  gratifying  increase  in 
the  commerce  of  the  port  of  South  Chicago  and  by  the  rapid  increase  of 
manufacturing  and  shipping  interests  along  its  borders,  and  the  influ- 
ences at  work  demanding  either  a  radical  widening  and  deepening  of 
(as  well  as  other  entrances  to)  Chicago  River,  which  constitutes  the  inner 
harbor  of  Chicago,  or  a  diminution  of  its  commerce  by  water,  seem  to 
point  to  a  still  more  rapid  development  of  the  uses  of  Calumet  Harbor 
and  River  for  commerce  by  water. 

For  several  previous  years  the  returns  of  the  collector  of  customs 
have  indicated  an  annual  increase  in  the  tonnage  of  the  port  of  South 
Chicago  of  about  30  per  cent  per  annum.  During  the  past  fiscal  year 
these  returns  indicate  an  increase  of  47  per  cent  in  tonnage,  but  only 
about  21  per  cent  in  the  number  of  arrivals  and  departures  of  vessels, 
which  clearly  indicates  the  value  and  effect  of  the  increased  depth  of 
channels  provided  in  the  harbor  and  river,  especially  by  increasing  the 
'  size  and  draft  of  vessels  trading  here.  Much  of  this  increase,  however, 
is  due  to  the  great  improvements  in  plant  and  otherwise  of  the  Illinois 
Steel  Company's  works  near  the  mouth  of  the  Calumet  and  to  the  con- 
struction of  their  own  harbor  north  of  the  entrance  to  the  Calumet 
River,  by  which  increased  facilities  for  handling  ores  shipped  by  water 
have  been  attained. 
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PROPOSED  APPLICATION  OF  FUNDS  ASKED  FOR,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,   1894. 

It  is  proposed  to.  apply  these  funds  to  the  furthering  towards  com- 
pletion of  the  approved  project  by  dredging  the  authorized  channd. 

Money  statement. 

July  1, 1891,  balance  unexpended /. $44,401.37 

June  ^,  1892,  amount  expended  during  fiscal  year 34, 892. 76 

July  1, 1892,  balance  unexpended 9,508.61 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 217. 24 

July  1, 1892,  balance  available 291.37 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  X893 . : 75, 291. 37 

{Amount  ^estinyited)  required  for  completion  of  existing  project 745, 0^.  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraet  of  contrcuUs  for  improving  Calumet  River,  Illinois  and  Indiana,  in  force  during 
the  fiscal  year  ending  June  SO,  1892, 


Name  and  addreea  of  con- 
tractor. 


Nature  of  contract. 


Date. 


To  expire. 


Contract  ex- 
tended to — 


Wheeler  &,  Pnraell,  Porta- 
moath,  Ohio.* 


DO. 


Drednng  365,000  cable 
yams,  at  12^  cents  per 
cubic  yard. 

Supplementary  to  contract 
dated  December  10,  1890. 
Kelief  from  further  remoY  - 
ing  undredgeable  material. 


Deo.  10,  lg90 
June  10, 1800 


Nov.  80, 1891 
Aug/  1,1892 


Aug.  1,1892 


*  Contracts  completed  June  30. 1892. 


REPORT  OF  MR.  Q.  A.  M.  LILJENCRANTZ.   ASSISTANT  EXOIKRRR. 

Unitkd  States  Engineer  Office, 

Chicago,  Ilh,  June  SO,  1892. 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  Calumet 
River,  Illinois  and  Indiana,  for  the  iiscal  year  ending  June  30, 1892. 

The  work  during  the  year  consisted  in  contiuiiing  tlie  enlargement  of  the  river  chan- 
nel between  One  hundred  and  eighth  and  One  hundred  and  thirteenth  streets  to  a 
width  of  2^  feet  and  a  depth  of  16  feet,  in  accordance  with  proiect  approved  and 
under  contract  with  Messrs.  Wheeler  &  Purcell,  of  Portsmouth,  Oiiio,  dated  Decem- 
ber 10, 1890. 

According  to  the  terms  of  the  contract  this  was  to  have  expired  on  November  30, 
1891,  but  at  the  requests  of  the  contractors  in  letters  dated,  respectively,  October  27, 
1891,  and  May  17, 1892,  extensions  of  time  were  granted,  first  to  June  1  and  finally  to 
the  Ist  of  August  of  this  year. 

The  work  under  the  contract  was  completed  on  the  30th  of  June,  lfe2,  or  at  the 
very  close  of  the  fiscal  year. 

There  have  been  removed  under  the  terms  of  the  contract  365,719  cubic  yards  of 
material,  of  which  293,608  cubic  yards  were  removed  during  the  fiscal  year. 

Since  the  beginning  of  the  improvement  1,137,456  cubic  yards  have  been  remo^red, 
making  a  completed  channel  3  miles  and  345  feet  in  length.    The  total  cost  of  dredg- 
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ins  this  channel,  exclusive  of  superintendence  and  all  incidental  expenses,  was 
$135,479.68,  making  an  average  cost  per  mile  of  $44,197.42. 

The  work  under  the  last  contract  nas  proved  a  very  unprofitable  one  for  the  con- 
tractors, partly  on  account  of  the  loose,  slushy  material  from  the  marshes  adiacent 
to  the  channel  running  into  completed  sections  of  the  same,  requiring  repeated  dredg- 
ing in  the  same  plaee,  frequently  two  and  three  times  after  having  been  complete<l 
to  lull  depl^  and  partly  by  the  interference  of  one  A.  A.  Westengard,  who  brought 
suit  against  the  contractors  et  oi.  for  tresjiaBS  on  his  alleged  nroperty,  a  great  por- 
tion of  which  was  located  in  the  natural  river  bed  and  covered  by  12  feet  of  water  at 
a  low- water  stage  of  the  river. 

The  greatest  drawback^  however,  was  the  encountering  of  a  stretch  of  hardpan 
with,  in  some  places,  underlying  rock,  which  was  found  in  the  neighborhood  of  One 
hundred  and  twelfth  street  and  f6r  a  distance  of  800  feet  along  Uie  channel.  For 
about  one-half  of  this  distance,  the  northerly  half,  the  hardpan  reached  across  the 
full  width  of  the  channel,  diminishing  gradually  in  extent  southward. 

The  hardpan  was  struck  at  an  average  depth  of  12  feet  below  the  United  States 
harbor  datum,  underlying  rock  being  found  in  patches,  rather  irregular  both  in 
depth  and  width. 

The  contractors  labored  faithfully  with  the  removal  of  the  hardpan,  applying 
every  method  that  could  be  devised  and  ai)plied  to  either  the  elevator  or  the  dip- 
per dredge  engaged  in  this  work,  but  with  the  most  discouraging  results.  The 
machinery  on  both  of  these  dredgea  was  repeatedly  broken,  and  much  more  time 
was  at  one  period  spent  in  repair  of  machinery  than  in  doing  actual  work,  until 
finally  tiie  contractors  asked,  in  a  letter  dated  May  5,  1892,  to  be  relieved  from  re- 
moving the  rock  and  hardpan  found  in  the  section  covered  by  the  contract,  which 
request  was  granted  by  the  honorable  the  Secretary  of  War  on  the  4th  of  June  fol- 
lowing. 

An  examination  of  the  bottom  of  the  river,  to  ascertain  as  near  as  practicable  the 
amount  of  rock  and  hardpan  to  be  found  within  the  limits  of  the  area  contracted  fur, 
was  made  in  April  by  Mr.  Paul  Heinze,  overseer. 

Besults  indicated  the  existence  of  1,332  cubic  yards  of  rock  and  14.459  cubic  yards 
of  hardpan.  The  hardpan  was  extremely  hard  to  penetrate  with  tne  pointed  steel 
rod  used  for  the  purpose,  and  it  was  only  with  the  utmost  exertions  that  it  could  be 
again  extracted. 

The  comparatively  low  price  at  which  the  dredging  was  done.  12^  cents  per  cubic 
yard,  made  the  difficulties  encountered  by  the  contrtfclX>rs  felt  all  the  more. 

After  being  relieved  of  the  removal  of  rock  and  hardpan,  the  contractors  have 
been  engiu^ed  in  excavating  the  overlying  strata  of  mud,  sand,  and  clay.  Even  this 
work  has  been  expensive.  The  elevator  dredge  did  the  greater  part  of  this  work, 
bat,  the  hardpan  being  impenetrable  by  the  spud  of  that  dredge,  around  which  it 
revolves  when  working,  it  was  found  necessary  to  make  use  of  the  dipper  dredge 
for  the  sole  purpose  of  holding  it  in  position  while  working. 

After  increasing  the  strength  of  and  otherwise  modifying  various  parts  of  the 
elevator  dredge,  as  has  been  from  time  to  time  suggested  by  the  experience  of  two 
years'  working,  this  dredge  has  done  very  good  work. 

It  is  unfortunately  impossible,  however,  to  present  any  data  indicating  its  actual 
capacity,  for  the  following  reasons : 

The  two  dredges  have  worked  at  times  alternately,  at  other  times  simultaneously, 
in  some  one  section  of  the  river.  The  material  removed  has  been  measured  ''m 
place"  and  not  in  scows,  in  which  latter  case,  if  used,  the  work  done  by  each  dredge 
could  have  been  estimated  separately. 

The  loose  material  ronning  into  a  completed  portion  of  the  channel  to  a  very  great 
extent  has  necessitated  (1)  the  redredging  of  such  portion  on  some  occasions  as 
often  as  two  to  three  times,  the  dredge  thus  handling  the  same  material  several 
times,  and  (2)  the  dredging  to  a  depth  of  generally  not  less  than  2  feet  below  that 
specified  in  the  contract,  to  make  sure  of  leaving  the  required  depth  at  the  comple- 
tion of  a  section  reported  for  examination.  Besides  these  reasons  it  may  also  be 
stated  that  frequently,  after  the  material  along  the  sides  of  the  projected  channel 
had  been  removed  by  the  elevator  dredge,  the  dipper  dredge  was  employed  in  trans- 
ferring the  material  from  the  center  of  the  channel  to  the  excavated  trenches  on  the 
sides,  whence  it  was  afterwards  rehandled  by  the  former  dredge,  which,  by  means 
of  a  long  conveyor  and  a  powerful  stream  of  water,  would  remove  it  far  enough  be- 
yond the  channel  lines  to  prevent  its  returning  into  the  completed  channel. 

In  view  of  the  experience  of  the  last  year,  it  is  reasonable  to  expect  that  no  such 
low  bids  for  dredging  in  this  river  will  be  obtaiq#d  as  has  been  heretofore,  unless 
some  suitable  provision  is  made  in  the  next  speclttbations,  which  will  hold  the  con* 
tractor  free  mm  exoessive  loss,  should  rock  and  hardpan  be  encountered  again, 
which,  though  not  probable  according  to  appearances,  stUl  must  be  (and  certainly 
by  future  bioders  wiU  be)  considered  as  possible. 
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The  improvement  of  the  river  has  steatUly  increaHod  the  interest  taken  in  it  by 
])romoter8  of  enterprises  of  different  kinds  .and  magnitude,  who  have  either  planned 
the  establishment  of  new  works  or  the  more  advantageous  location  for  works  already 
in  existence  elsewhere. 

Among  the  more  prominent  of  works  which  have  been  either  completed  or  merely 
started  along  the  river  during  the  year  are  as  follows : 

The  National  Smelting  Company's  works,  at  the  month  of  the  river,  mentioned  in 
last  year's  report.  They  are  now  in  active  operation,  producing  gold,  silver,  and 
lead  from  base  bullion  and  ore.  The  company  employs  125  men,  ana  claims  to  do  a 
business  averaging  $1,000,000  per  month. 

The  Counselman  Elevator,  just  completed,  has  a  capacity  of  1,250,000  bushels,  and 
is  provided  with  the  best  machinerv  made  for  the  purposes  intended. 

It  is  located  on  the  west  side  of  the  river,  a  short  distance  from  the  Ninety-second 
Street  Bridge,  and  is  so  arranged  that  it  can  receive  or  deliver  grain  from^or  to  either 
vessels  in  the  slip,  specially  built  lately  by  the  owner,  or  railroad  cara  on  the  tracks 
leading  to  it  from  the  trunk  roads  of  that  locality. 

The  Iroquois  blast  furnaces,  located  between  Niuety-lifth  street  and  the  three 
railroads  at  Sonth  Chicago,  commenced  work  on  September  21,  1891.  They  employ 
about  500  men  in  one  furnace  and  one  steel  plant.  The  output  to  the  end  of  the  fiscal 
year  was  75,000  gross  tons,  and  it  is  expected  to  average  6,000  tons  per  month. 

The  Chicago  Shipbuilding  Company,  about  1  mile  up  the  river,  has  built,  since 
established,  one  steel  steam  yacht  of  25  tons  burden,  and  two  steel  steamers,  Mari- 
tana  and  Cadillac f  of  respectively  2,800  and  1,268  tons.  Another  steel  steainer  of 
about  2,400  tons  is  at  present  under  consthiction. 

This  company  has  also  commenced  the  construction  of  a  dry  dock  400  feet  long  and 
100  feet  wide,  with  16  feet  depth  of  water,  to  be  completed  next  winter,  and  a  steel 
derrick  of  100  tons  capacity,  which  is  to  be  finished  in  September  next. 

The  Western  Plaster  Works,  at  the  third  of  the  South  Chioaeo  Dock  Company's 
slips,  manufacture  calcine<l  and  land  plaster  from  rock  brought  by  vessels  from  their 
own  quarries  in  Michigan.  The)'  make  800  barrels  of  stucco  i>er  day,  and  expect  to 
handle  from  40,000  to  50,000  tons  of  rock  this  season.  They  supply  the  greater  por- 
tion of  the  stucco  used  in  making  st«ff  for  the  buildings  of  the  World's  Columbian 
Exposition.    Their  mills  and  storage  sheds  occupy  about  180,000  square  feet. 

The  land  on  the  south  Kide  of  Cummings  Slip  and  the  construction  of  docks  in  front 
thereof  are  being  negotiated  for  with  a  view  to  the  establishment  of  extensive  lin- 
seed-oil works  at  this  placCr    " 

Chemical  works  have  been  established  further  up  the  river,  near  the  Chittenden 
bridge. 

At  the  city  of  Hammond,  Ind.,  great  activity  has  been  displayed  dnrlu^  the  year, 
but  much  complaint  is  made  by  tugmen  and  others  on  account  of  the  insufficient 
depth  of  water  at  certain  places  in  the  river.  This  condition  has  been  greatly  aggra- 
vated by  the  systematic  dumping  of  manure  and  other  refuse  from  the  i^tein, 
Hirsch  &  Co.'s  starch  factory  into  the  river  channel,  about  half  a  mile  west  of  the 
State  line,  which  not  only  fills  up  the  channel,  but  makes  the  water  in  the  rivet 
highly  offensive  and  so  lilthy  that  tugs  cannot  use  it  in  their  boilers. 

The  nail  mill  at  Hammond  has  doubled  its  capacity  and  munufaotures  now  2,000 
kegs  of  nails  daily. 

A  steel  plate  mill  is  under  construction  about  one-quarter  of  a  mile  east  of  the  nail 
mill.  It  will  be  in  running  order  before  the  month  of  December  and  will  employ 
from  1,000  to  2,000  hands.  The  works  will  occupy  about  15  acres  of  land,  fronting 
on  the  river,  and  will,  if  found  practicable,  receive  their  ore  by  water. 

Even  as  far  up  the  river  as  at  the  Gilison  bridge,  about  3  miles  east  of  Hammond, 
there  are  nearly  completed  chemical  works  of  extensive  dimensions. 

Two  lumber  yards  at  Hammond  supply  the  demand  of  that  place,  which  is  consid- 
erable, but -owing  to  the  deficiency  in  depth  of  tlie  river  channel,  already  alluded  to, 
all  the  lumber  has  to  be  brought  by  rail. 

The  commercial  importance  of  Calumet  harbor  and  river  has  been  officially  recog- 
nized by  the  Chicago  city  authorities  in  the  establishment  of  a  permanent  station 
for  the  fire  tug  Chicago^  Engine  Company  No.  58,  at  the  Ninety-fifth  Street  Bridge, 
with  Capt.  Wm.  J.  Sweeney  in  charjB^e,  and  a  crew  of  1  lieutunant,  engineers,  pilots, 
stokers,  and  pipemen,  numbering  9  in  all. 

A  map  showing  the  river  as  far  as  improved  to  date,  and  another  map  showing, 
by  soundings  taken  after  completed  dredging,  the  result  of  the  work  done  during 
the  fiscal  year,  are  respectfully  submitted  herewith. 

All  surveys  of  the  river  dnriu|^  the  year  have  been  made  b^  Mr.  Paul  Heinze, 
overseer,  and  Mr.  Stephan  CreulV'has  been  employed  as  the  local  inspector.    Both 
these  gentlemen  have  rendered  efliciefit  and  valnable  services. 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LlLJKNGRAl^TZ, 

A99i9tani  Engineer. 
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COMMERCIAL  STATISTICS. 

As  the  Calumet  river  and  harbor  are  so  closely  connected  in  their  commeroial 
relations,  no  commercial  statistics  are  given  in  this  place,  bnt  will  be  found  under 
the  head  of  Calumet  Harbor.  There  is  practically^o  navigation  on  the  river  be- 
yond that  at  the  harbor.  As  soon,  however,  as  the  river  channel  is  opened  by 
dredging,  navigation  and  business  along  the  river  will  develop  very  faat.  It  awaits 
only  this  opening. 


JJ4- 

IMPROVEMENT  OF  ILLINOIS  RIVER,  ILLINOIS. 

The  ultimate  object  of  this  improvement  is  to  ftunisli  a  through  route 
of  transportation  by  water  from  the  southern  end  of  Lake  Micfigan  to 
the  Mississippi  River,  of  sufficient  capacity  for  its  navigation  by  the 
largest  class  of  Mississippi  Biver  steamboats  that  can  reach  the  mouth 
of  the  Illinois  River. 

The  dimensions  that  have  been  adopted  for  the  locks  to  meet  this  re- 
quirement are: 

*  F©et. 

Length  of  lock  chamber 350 

Width  of  chamber 75 

Depth  at  low  water  over  sills 7 

The  project  now  under  execution  is  for  the  improvement  of  the  lower 
section  of  this  route,  extending  from  the  mouth  of  Copperas  Creek  to 
the  Mississippi  River,  a  distance  of  137  miles.  Another  section  of  the 
'  river,  88  miles  in  length,  from  the  mouth  of  Copperas  Greek  to  La  Salle, 
has  been  improved  by  the  State  of  Illinois  by  the  construction  of  two 
locks  and  dams,  one  at  Copperas  Creek  and  one  at  Henry,  111. 

Over  this  latter  section  the  State  still  collects  tolls,  the  United  States 
not  yet  having  accepted  the  conditions  imposed  by  the  act  of  cession  of 
the  Illinois  legislature,  which  conditions  are  such  as  to  deprive  the  works 
of  all  value  while  demanding  a  great  expenditure  by  the  United  States 
Government  for  works  to  be  substituted  therefor. 

With  regard  to  this  subject  reference  is  made  to  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1889,  page  2121,  et  sequitur. 

Under  the  act  of  Congress  of  August  11, 1888,  surveys  and  separate 
estimates  have  been  made,  based  upon  low- water  depths  of  8  and  14 
feet,  for  carrying  the  improvement  from  La  Salle  to  Lake  Michigan  via 
the  Illinois  and  Desplaines  Kivers,  and  a  cut  across  the  Chicago  divide, 
over  which  section  there  is  a  fall  in  water  surfaces,  Lake  Michigan  being 
the  summit,  of  about  141  feet. 

The  report  upon  this  survey  and  estimates  has  been  printed  as  House 
Ex.  Doc.  No.  204,  Fifty-first  ('ongresH,  first  session,  and  is  also  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1890,  page  2419  and 
follo\%ig  x>ages. 

Other  surveys  and  estimates  have  also  been  made  by  the  trustees  of 
the  sanitary  district  of  Chicago,  organized  under  laws  of  the  State  of 
Illinois,  for  cutting  a  capacious  channel  carrying  a  large  discharge  from 
Lake  Michigan  into  the  Illinois  River  for  drainage  and  sanitary  pur- 
poses. In  the  reports  of  the  Chief  of  Engineers,  U.  S.  Army,  for  the 
years  1890  and  1891,  the  reports  and  estimates  of  engineers  acting 
under  authority  of  the  city  of  Chicago,  and  later  under  the  trustees  of 
the  sanitary  district  of  Chicago,  relating  to  this  matter  will  be  found. 
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Further  reports  and  estimates  from  the  engineering  department  of  the 
sanitary  district  of  Chicago  are  hereto  appended. 

No  provision  has  yet  been  made  by  Congress  for  embarking  upon  the 
construction^  of  the  necessary  works  to  establish  navigation  over  the 
section  from  La  Salle  to  Lake  Michigan,  but  the  legislature  of  the  State 
of  Illinois  has  i)rovided  for  the  destniction  of  the  navigation  established 
by  locks  and  dams  over  the  section  of  the  Illinois  Eiver  from  La  Salle 
to  Copperas  Creek,  by  requiring  the  removal  of  the  locks  and  dams  at 
Henry  and  Copperas  Creek  within  four  years  of  July  1,  1889,  whether 
or  not  any  other  system  of  navigation  be  substitut^id  therefor.  Under 
tills  law  these  dams  must  be  removed  by  July  1,  1893.- 

It  must  necessarily  be  many  years  before  any  other  system  of  uaviga* 
tion  can  be  substituted  for  that  by  locks  and  dams  over  this  section,  and 
it  surely  can  not  be  contemplated  to  carry  out  the  letter  of  this  law.  The 
State  has  ju6t  expended  a  large  sum  in  rebuilding  the  gates  of  the 
locks,  and  the  utility  of  the  Illinois  and  Mississi]>pi  Canal,  the  con- 
struction of  which  is  just  now  being  undertaken,  will  be  limited  to  that 
of  a  local  canal  if  navigation  be  not  maintained  in  the  Illinois  Eiver 
above.Hennepin.  The  works  in  question  must  be  maintained  until  an 
equally  efficient  navigation  be  substituted  therefor. 

The  present  project  involves  the  construction  of  two  locks  and  dams, 
one  at  La  Grange,  79  miles  above  the  mouth  of  tlfe  Illinois  River,  the 
other  at  Kampsville,  31  miles  above  its  mouth,  and  dredging  the  chan- 
nels to  give  7  feet  of  wat-er  at  low  water  over  bars.  More  than  2,000,000 
cubic  yards  of  dredging  is  required. 

The  depths  of  navigation  under  this  project,  if  successfully  completed, 
will  vary  from  7  feet  at  extreme  low  water  to  12  feet  at  mid  stage.  The 
depths  of  water  in  the  Mississippi  at  low  water  does  not  exce^  4^  feet 
above  Cairo;  the  extreme  draft  of  any  steamboat  on  the  Upper  Mis- 
sissippi above  St.  Louis  does  not  exceed  7  feet,  and  there  is  no  steam- 
boat on  the  Mississippi  Eiver  above  New  Orleans  with  a  greater  depth 
of  hold  than  9  feet,  or  greater  safe  draft  of  wat-er  than  10.5  feet,  which 
draft  is  but  seldom  attained  under  any  conditions.  The  Illinois  Eiver 
after  improvement,  if  the  depths  sought  be  attained,  will  fulfill  all  the 
reasonable  requirements  of  navigation  by  Western  river  steamboats. 

COiroiTION  OF  THE  WORK  JUNE  30,  1892. 

faj  Ija  Orange  Ta)cI\— This  lock  is  completed  and  in  use.  The  dam 
is  also  completed,  but  there  is  necessary  to  preserve  it  securely  against 
scour  some  2,500  cubic*  yards  of  riprap  to  be  plaeed  below  the  apron  of 
the  dam.  The  lock  is  of  7.4  feet  lift,  and  the  dam  is  820  feet  in  length. 
A  small  amount  of  filling  should  also  be  placed  around  the  lock  super- 
intendent's house  and  alK)ut  the  grounds  to  render  them  more  sightly, 
which  work  will  be  gradually  done  by  the  regular  lock  force. 

fbj  KampsrUle  Lock  and  Dam. — ^The  foundations  of  the  lock  and  dam 
are  completed,  and  five-sixths  of  the  masonry  laid.  All  the  stone  has 
been  purchased  for  the  lock.  The  timber  and  ironwork  for  W^  lock 
gates  and  a  greater  part  of  the  material  for  the  dam  has  been  contracted 
for. 

During  the  fiscal  year  ending  June  30,  1892,  the  following  work  was 
done: 

Ija  Orange  Lock  and  Dam, — ^A  revetment  212  feet  in  length  was  built 
alongshore  above  the  land  wall  as  a  guide  for  boats  entering  the  lock. 
An  icebreaker  was  built  above  the  river  wall  and  material  collected  for 
oonstructing  guides  below  the  lock,  and  minor  repairs  made  to  lock 
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gat«8,  etc.  Twelve  tboasand  five  hundred  cubic  yards  of  material  were 
dredged  firom  the  approaches  to  the  lock.  The  completion  of  this  lock 
has  tripled  the  tonnage  passing  this  irf)int,  even  with  a  less  number  of 
boat43; 

(a)  At  Kamp9viUe. — The  remainder  of  the  mud  overlying  the  founda- 
tion constracted  in  18.  J  was  removed,  i.  e.,  9,000  cubic  yards ;  making  in 
all  34,114  cubic  yards  of  deposit  removed  since  1883.  Trestles  1,170 
linear  feet  in  length  for  stone  travelers  for  laying  the  loqk  walls  were 
ooustrncted.  Also  trestles  for  tramway  track  for  delivering  stone  at 
the  lock  walls  1,260  linear  feet  in  length  were  constructed. 

The  laying  of  masonry  began  September  6, 1891,  and  was  prosecuted 
until  !N"ovember  30, 1891.  A  greater  part  of  the  time  work  was  prose- 
cuted day  and  night  in  laying  masonry.  Ten  thousand  one  hundred 
and  forty-five  cubic  yards  of  masonry  were  laid  in  the  lock  walls,  com- 
pleting course  L  and  lower  courses  of  the  lock.  The  foundation  (pile, 
concrete,  and  grillage}  for  the  abutment  of  the  dam  was  constructed 
and  the  abutment  laid  to  a  height  of  10  feet  above  the  foundation. 
Twenty-seven  thousand  four  hundred  and  seventy-nine  cubic  yards  of 
material  were  dredged  above  and  below  the  lock  pit.  One  thousand 
two  hundred  and  fifty-four  cubic  yards  of  cut  stone  were  purchased 
under  contract,  of  which  788  cubic  yards  have  been  delivered  at  the 
lock  site;  6,915  cubic  yards  of  rubble  stone  for  the  ^a,m.  were  purchased 
and  delivered. 

An  of  the.  timber,  iron  and  steel  for  the  lock  gates  and  maneu- 
vering gear  of  the  lock  has  been  contracted  for.  Also,  one-third  of  the 
material  for  the  dam,  but  none  of  this  material  has  yet  been  delivered. 

The  plant  has  been  kept  in  repair  as  well  as  may  be,  but  it  is  nearly 
unserviceable  as  far  as  floating  plant  is  concerned.  The  appropriations 
for  this  work  have  been  so  small  and  made  at  such  intervals  that  the 
plant  has  decayed,  but  not  worn  out,  before  the  work  for  which  it  was 
created,  i.  «.,  the  dredging  and  channel  work,  has  been  more  than 
begun. 

Before  the  dredging  required  can  be  done  a  complete  new  dredging 
outfit  must  be  purchased  as  far  as  hulls  of  floating  plant  is  concerned. 
The  greater  part  of  the  machinery  is  good. 

It  has  been  necessary  to  begin  the  construction  of  new  dump  scows, 
one  of  which  is  practically  completed  and  the  other  under  way.  Six 
barges  will  also  have  to  be  built  before  the  dam  can  be  constructed. 

The  river  during  the  past  spring,  and  until  now,  has  attained  and 
remains  at  an  imusually  high  stage,  above  all  stages  recorded  since 
1858.  The  water  still  remains  above  the  banks  and  nearly  daily  rains 
give  small  hoi>e  of  a  speedy  decline. 

PROPOSED  APPLICATION  OP  FUNDS  NOW  ON  HAND. 

The  funds  on  hand  wiU  be  expended  incompleting  the  lock  masonry, 
headbay  floor,  and  lock  gates,  and  purchasing  the  material  for  the  dam. 

PBOPOSED  APPLICATION  OF   FUNDS    ASKED  FOB,  FOB   FISCAL   YBAB 
ENDING  JUNE  30,  1894. 

It  is  proposed  to  apply  the  funds  s^ked  for  herein  to  the  completion 
of  the  dam  at  KampsvOle  Lock,  and  to  dredging  the  river  between  the 
lock  and  the  Mississippi  River,  and  as  far  as  i^racticablc  the  pools 
created  by  the  dams  at  La  Grange  and  Kampsville.  C^ooctIp 
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It  is  evident  firom  causes  repeatedly  mentioned  in  the  reports  on  this 
river  in  the  Annual  Reports  of  the  Chief  of  Engineers  that  the  cost 
of  this  improvement  will  exceed  the  estimate  therefor  by  at  least  the 
cost  of  the  dredging  plant  that  must  be  rebuilt,  and  by  the  cost  of 
maintaining  and  guarding  it  in  enforced  idleness  for  the  greater  part  of 
thirteen  years.  The  cost  of  the  work  proper  will  not  exceed  the  esti- 
mates, but  when  these  estimates  were  made  surely  no  one  could  have 
foreseen  that  ten  years  would  elai)se  between  the  laying  the  foundation  of 
a  lock  and  the  completion  of  the  masonry  work,  or  that  nine  years  would 
elapse  between  contracting  for  the  stone  and  its  delivery.  The  clearing 
away  of  the  sediment  that  had  accumulated  over  the  foundation  of  the 
Kampsville  Lock,  a  material  that  c^uld  not  be  pumped  and  that  ordi- 
nary dredge  scows  and  dipper  would  not  retain^  has  cost  the  United 
States  fully  half  as  much  as  the  original  lock  pit  and  foundation.  In 
addition  to  the  sedimentary  deposit  over  the  lock  foundation,  fully 
100,000  cubic  yards  of  mud  have  been  deposited  in  the  angles  above 
ana  below  the  cofferdam  at  Kampsville,  which  must  be  removed  before 
the  lock  can  be  thrown  open  to  navigation. 

The  completion  of  the  La  Grange  Lock  and  Dam  has  been  followed 
by  a  material  increase  in  the  tonnage  passing  La  Grange.  The  com- 
pletion of  the  Kampsville  Lock  and  the  dredging  the  channel  below  it 
by  extending  the  ijj[?riod  of  navigation  there  will  have  a  more  marked 
effect  still  in  increasing  the  size  and  tonnage  of  vessels  navigating  the 
Illinois  River  and  the  value  of  this  stream  as  a  means  of  transportation. 

Doubtless  the  slow  improvement  of _  this  river  has  resulted  from  a 
difference  of  opinion  as  to  the  method  of  improvement  that,  sliould  be 
applied :  On  the  one  hand,  the  necessities  of  the  city  of  Chicago  for  bet- 
ter drainage  has  demanded  a  large  discharge  into  the  Illinois  River  for 
sanitary  purposes,  which  discharge  would  make  an  open  river  improve- 
ment practicable  below  Lasalle;  on  the  other  hand  is  the  fact  that  the 
most  economical  and  effective  system,  as  far  as  navigation  is  concerned, 
is  that  by  slackwater,  modified,  perhaps,  by  movable  dams  in  the  alluvial 
valley  of  the  Illinois,  Lake  Michigan  being  the  summit  level,'  the  chan- 
nels being  comparatively  shallow  but  of  greater  width  than  proposed 
for  sanitary  purposes.  Additional  friction  and  consequent  injury  to 
both  the  scheme  for  a  navigable  channel  and  to  the  local  drainage 
measure,  delaying  both,  has  been  due  to  the  demand  by  advocates  of 
the  latter  that  the  United  States  shall  construct  the  navigable  channel 
of  the  dimensions  necessary  for  the  drainage  scheme,  without  regard 
to  the  most  economical  channel  and  speedy  method  of  meeting  the 
absolute  requirements  of  commerce  by  water  over  the  connecting  link 
between  14^000  miles  of  interior  navigation  existing  upon  theMis8issipi>i 
River  and  its  tributaries,  and  the  Great  Lakes. 

These  dissensions  are  now  apparently  quieted,  and  without  friction 
the  question  of  the  extension  ot  the  navigation  existing  on  the  West- 
ern rivers  to  the  Great  Lakes,  the  best  dimensions  and  location  of 
channel  from  Joliet  to  La  Salle,  and  the  advisability  and  conditions  of 
joint  use  by  the  United  States  for  navigation  and  the  city  of  Chicago 
for  drainage  of  the  channel  that  must  be  cut  for  both  purposes  across 
the  rock  in  place,  from  near  Willow  Springs  to.  near  Lockport,  can  be 
now  examined. 

Upon  this  subject  the  reports  of  the  Chief  of  Engineers  for  1889, 
page  2121  et  seq.;  for  1890,  page  2419  et  8eq. ;  and  1891,  page  2611  et  seq.^ 
are  referred  to. 

The  authorities  of  the  sanitary  district  of  Chicago  have  progressed 
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SO  far  with  their  work  as  to  have  definitely  located  for  the  third  time  a 
part  of  the  drainage  channel,  and  have  taken  an  additional  step  in  ad- 
vance by  soliciting  and  receiving  proposals  for  the  construction  of  their 
channel  for  drainage  across  the  rock  between  Willow  Springs  and 
Lockport  The  prices  secured  are  very  favorable;  the  contract  has  not 
yet  been  award^,  but  the  proposals  are  under  advisement  by  the  trus- 
tees. 

The  report  hereto  appended  of  Assistant  Engineer  G.  V.  Brainard 
gives  the  details  of  the  work  accomplished  during  the  past  fiscal  year: 

Money  statement 

July  1^1891,  balance  nnexpended ? $159,304.43 

June  14, 1892,  amoant  remnded  on  account  of  loss  of  goods 5. 50 

159,309.93 
June  30, 1892,  amount  expended  during  fiscal  year , 103,999.07 

July  1, 1892,  balance  unexpended v 55, 310. 86 

July  1, 1892,  outstanding  liabilities '. $340.45 

July  1, 1892,  amount  covered  by  uncompleted  contracts 24, 715 .  57 

25,056.02 

July  1, 1892,  balance  available .^. 30,254.84 

Amount  appropriated  by  act  approved  July  13,  1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 130, 254. 84 

{Amount  (estimated)  required  for  completion  of  oxistiu|;  project 112, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  112, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  fur  nishing  iron  and  steel  for  Kampsville  Look  Gate^,  received  and 
opened  at  Chicago,  IlL,  March  SO,  189S,  hy  Capt,  W,  L  Marshall^Porps  of  Engineers. 


No. 


Xame  and  address  of  bidders. 


Rassell  Wheel  and  Fonndry 

Company,*  Detroit,  Mich . . . 

King  Bridge  Company,  Clere- 

ia«d,ohro r... 

H.  A.  Ainsworth,  Moline, III.. 
Tnlcan  Iron  Works,  Chicago, 

HI 77r... 

Excelsior  Ironworks,  Chicago, 
111 


Steel  (approxi- 
mate quantities) 
40,200  pounds. 


Wrought  iron  (ap 
proximate  quan- 
tities). 40,200 
pounds. 


Bate 

per. 

pound. 


Oentt. 
5.95 


15.00 
5.85 


6.007 
6.95 


Total. 


$2,391.90 

6,030.00 
2,35L70 

2,488.93 

2,391.90 


Rate 

per 

pound. 


OenU. 
6.45 


10.00 
4.95 


8.913 
6.99 


Total. 


$2, 452. 50 

4,500.00 
2.227.50 

4,010.85 

3,145.50 


Cast  iron  (approx- 
imate quantities), 
112,500  pounds. 


Rat« 

per 

pound. 


Centt. 
4.45 


6 
4.95 


5.580 
4.884 


Total. 


$5,006.25 

0;  750. 00 
5,568.75 


Grand 
totaL 


$9,860.65 

17,280.00 
10,147.95 


6,287.62  '  12,737.40 
5,405.62     11,032.02 


•  Lowest  hidd«r. 
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Illinois  Biver  improremefU. — Abstract  of  proposals  for  furnishing  timber  for  Kampsrille 
Loch  and  Damy  Illinois  River j  received  and  opened  at  Chicago,  Illinois,  Tu€sd{ijf,  Majf 
10,  189S,  by  Capt.  W,  X.  Marshall,  Coi^)s  of  Engineers. 


No. 


Name  and  address  of 
bidden. 


Qnantitiee. 


Selected  white- 
oak  timber  and 
pUnk.  47,121 
feet,B.M. 


Selected  oypTesa 
matched  plank 
11,982  feet,  B.  M. 


Price 
perM 
feet. 


Total. 


45.00 


2,120.45 


C.  Crane  &  Co.,  Cincin- 
nati, Ohio* $46.00  ^,120.45 

Franklin  Duff  (Doff  & 
Co.),  St.Loal8,Mo.*.... 

The  A.  R.  Beck  Lumber 
Company,  Soath  Chi- 
cago,Ill.* 

Wm.  Towle  *&  Co".,  Me- 
tropolis, lU.* 

The  Little  Rock  Lumber 
Company,  Council  Bluffs, 
lowat- 

H.  B.  Wyeth  (Southern 
Lumber  C<nnpany),  St. 
Loui8,Mo.*  •••4^ 

W.  A.  Bonaack,  SCTouis, 
Mo.*. 


50.00 


2,360.06 


60.00  !  2,356.06 


5L74  I  2,438.04 


52.00  I  2,450.29 


Price 
per  M 
feet. 


40.00 


50.00 


Total. 


479.28 


599.10 


White-oak  tim 

ber  Headbay  and 

Bam.  84,164 

feet,  B.  M. 


Price 
perM 
feet. 


$30.00 
29.50 


Total. 


$2,524.92 
2,482.84 


40.00  !  3,366.66 


85.00 

30.10 
34.00 


2,045.74 

2,533.34 
2,861.68 


vriiite-oak  plank 

Headbay  and 

Dam.  4t^  772 

feet,  B.  M. 


Price 
perM 
feet. 


$30.00 
31.50 


$14,483.16 
15,207.82 


86.00 

27.40 
84.00 


Total. 


16,897.02 

13,227.95 
16,414.25 


No. 


Name  and  address  of 
bidders. 


Quantities. 


Pine  lumber, 

Headbay  and 

Dam,  44,096  feet, 

B.M. 


Price 
perM 
feet. 


Total. 


Pine  plank, 

Headbay  and 

Dam,  22,890 

feet,  B.M. 


Price 
perM 
feet. 


Total. 


Total  of 

bid 

693,025 

feet,  B.  M. 


Combined  total  bid  on- 


White  oak 

timber 
and  plank. 


Cypress 
timber. 


Fine 
lumber 

and 
plank. 


C.  Crane  &  Co.,  Cin- 
cinnati. Ohio  *.^.... 

Franklin  Duff  (Duff  & 
(;p.),St.Loul8,Mo.*. 

The  A.  R.  Beck  Lum- 
ber Company,  South 
Chicago.  111.* 

Wm.  Towle  &  Co.,  Me- 
tropolis,  in.* 

The  Little  Rock  Lum- 
ber Company,  Coun- 
cil Blufn,Iowa;  — 

H.  B.  Wyeth  (South- 
em  Lumber  Com- 
pany), St.  Louis,  Mo.* 

W.  A.  Bonsaok,  St, 
Louis,  Mo.* 


$24.50  ;$1,080.35 


18.70 


19.00 
30.00 


824.60 


$23.00 
16.95 


$526.47 
387.99 


837.82 
1, 322. 88 


19.00 
80.00 


434.91 
686.70 


$19, 128. 58 
21,417.43 

1, 212. 59 
6,20L89 

22,198.81 

19,472.06 
24,834.80 


$19, 128. 53 
19, 810. 61 


$l,60a82 

I       . 

in,  212. 59 


t$479.28 


22,198.81 

tl8.199.83 
21,726.12 


1,272.78 
699.10  2,009.58 


*  *  Deliiwrv  to  be  made  at  Columbiana,  HI. 

t  Lowest  bidders. 

1  Delivery  to  be  made  at  Kampsville,  HI. 
Note.— H.  B.  Wyeth 's  bid  is  for  yellow  pine. 

Contract  for  whito  oak  timber  and  plank  awarded  to  H.  B.  Wyeth,  Southern  Lum- 
ber Company,  St.  Louis,  Mo. 

Contract  for  cypress  plank  awarded  to  William  Towle  &  Co.,  Metropolis,  111. 

Contract  for  pine  lumber  and  plank  awarded  to  The  A.  B.  Beck  Lumber  Company, 
South  ChioagOi  UL 
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Abstract  of  contracts  for  constructing  Kampsville  Lock  and  Damy  Illinois  River ,  in  force 
during  the  fiscal  gear  ending  June  30, 1892, 


Xame  and  addreu  of  contractors. 


S«nger  Sc  Moody,  Joliet,  SI 

The  Roasel  Wheel  and  Foundry 

Co.,I>etroitMicb. 

H,  B.  Wyoth,  St.  Loais,  Mo 

The  A.  S.  Beck  Lumber  Co., 

South  Chicago,  lU. 


Nature  of  contract. 


Pnmlshinf;  and  delivering  at  lock  site 
*  1,254  cubic  yards  of  stone, 
furnishing  197.700   pounds  iron  and 

steel  fittings  for  lock  gates. 
Furnishing  246,722  feet,  B.M., lumber. 
Furnishing  66,986  feet,  B.>f .,  lumber . . 


Date. 


Feb.  10,1801 

Apr.  11,1892 

May  31, 1892 
June  15, 1892 


To  expire. 


*Nov.30,1891 

Aug.    1,1892 

Sept  1, 1MU2 
42  days  sub- 
sequent to 
noiiflcation. 


*  Contract  extended  to  August  31, 1892. 


report  of  mr.  g.  v.  brainard,  assistant  snoinebr. 

United  Statks  Engineer  Office, 

Kampsville,  III.,  June  SO,  1892, 

Captain:  I  have  the  honor  to  submit  the  followinir  report  of  operations  for  iin- 
proTing  Illinois  Biver  for  the  year  ending  June  30,  1892. 

Kampsville  Lock, — At  the  beginning  of  the  fiscal  year  about  9,000  cubic  yards  of 
mud  remained  to  be  cleared  on  the  foundation.  After  removing  1,350  cubic  yard.H 
with  dredges,  the  gap  in  the  side  of  the  cofferdam  was  closed  and  the  water  pumped 
out.  The  mud  remaining  on  the  wall  sites  was  theu  removed.  A  part  of  this  was 
removed  by  pumping  it  over  the  cofferdam.  The  most  of  it,  however,  was  wheeled 
to  derricks,  dumped  into  scale  boxes,  and  hoisted  outside.  About  1,650  cubic  yards 
were  removed  in  this  way.  After  the  walls  were  partially  up  about  3,000  cubic  yards, 
which  had  been  left  in  the  center  of  the  foundation,  was  wheeled  back  of  the  land 
wall.  There  was  altogether  about  34,000  cubic  yards  of  dirt  removed  from  the  lock 
pit. 

Two  hundred  and  fifty-four  piles  and  54  sheetpiles  were  driven.  Sixteen  piles  and 
54  sheet  piles  in  closing  the  opening  in  the  cofl^rdam,  228  piles  for  the  traveler  and 
railroad  trestles,  and  6  piles  for  a  derrick  support.  There  was  built  1,170  linear  feet 
of  traveler  trestle  for  laying  the  lock  walls  and  1,260  linear  feet  of  railroad  trestle 
for  delivering  stone  at  the  walls. 

lu  the  traveler  trestle  at  the  stone  pile  16  of  the  old  elm  piles  were  replaced  by 
10  by  10  inch  pine  timbers. 

Two  thousand  feet  of  railroad  track  with  the  necessary  switches  were  laid  from 
the  stone  pile  to  the  walls  for  the  delivery  of  stone  at  the  work. 

Oi^e  thoosand  six  hundred  and  twenty-six  square  yards  of  the  fouudatiou  were 
leveled  with  a  layer  of  concrete  varying  from  0.1  foot  to  0.25  foot  in  thickness. 

The  work  of  layiuff  the  walls  was  begun  September  5,  1891,  and  continued  luitil 
November  30,  when  tlie  "  L  "  course,  making  the  walls  20  feet  and  3  inches  bigh,  was 
completed,  including  both  miter  sills  and  the  breast  wall,  except  the  coping  of  the 
upper  miter  sill.  From  September  29  until  November  18  the  work  was  carried  on 
continuously  day  and  night.  Night  work  on  the  walls  was  stopped  at  this  time  on 
account  of  the  freezing  weather  at  night.  During  this  time,  4,610  cubic  yards  of 
face  and  5,535  cubic  yards  of  backing  stone  were  set. 

About  900  cubic  yards  of  broken  stone  were  used  for  concrete  in  filling  the  joints 
of  the  backing. 

In  laying  the  walls  three  overhead  travelers  were  used,  one  over  each  wall  and 
one  at  the  pile  of  cut  stone.  Two  derricks  with  a  steam  hoist  handled  the  backing 
in  the  stone  yard.  A  railroad  track  about  10  feet  above  the  foundation  runs  along 
the  outside  of  each  wall  for  its  entire  length,  the  stone  being  brought  down  on  cars 
and  stopped  opposite  where  it  belongs  in  the  wall.  It  was  unloaded  by  the  traveler 
and  placed  on  the  wall  to  be  used  when  needed. 

The  night  work  was  carried  on  by  the  aid  of  nine  Wells  lights  of  1,200  candle  power 
each.  During  the  time  these  lights  burned  they  averaged  2  barrels  of  coal  oil  each 
nl^ht. 

One  hundred  and  ninety-one  pieces  of  quarry  stone  for  the  river  wall  were  recut 
to  a  pitch  line,  giving  them  a  batter  of  3  inches  to  the  foot.  Twenty-four  pieces  of 
coping  were  recut.  This  recutting  was  made  necessary  by  a  change  in  the  plans  of 
the  river  wall  after  a  part  of  the  stone  had  been  delivered.  The  lower  miter  sill 
timbers  were  £ramed  and  bolted  into  position. 

December  4,  1891,  dredging  above  and  below  the  lock  was  begun  and  continued 
until  April  2, 1892,  since  which  time  no  dredging  has  been  done  because  of  high  water. 
"From  December  4  to  20  work  was  carried  on  day  and  night.    From  the  20th  to_the> 
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30fch  no  work  was  douo  on  account  of  sicknoSH  among  the  dredge  crew.  Froiu  Janu- 
ary 7  to  February  5  the  river  was  closed  with  ice  and  no  dredging  was  done.  The 
channel  below  the  lock  was  dredged  to  a  depth  of  7  feet  below  low  water.  Twenty-fonr 
thousand  and  nine  cubic  yards  of  material  were  scowed  from  the  channel  to  the  east 
side  of  the  river  below  the  site  for  the  dam.  Three  thousand  four  hundred  and  sev- 
enty cubic  yards  were  soowed  away  from  above  the  lock  to  furnish  a  landing  for 
loading  and  unloading  boats. 

Dredge  No.  1  having  been  at  La  Grange  Lock  during  the  winter  was  brought  to 
this  point  April  2  and  put  in  condition  for  work^  but  on  account  of  high  water  has 
done  no  dredging  yet. 

A  levee  195  feet  long  and  13  feet  above  low  water  was  built  across  the  upper  end  of ^ 
the  cofferdam  to  protect  the  trostles  from  the  ice. 

*  In  addition  to  the  3,000  cubic  yards  of  dirt  from  the  look  floor  put  back  of  the  land 
wall,  1,380  cubic  yards  were  tilled  in  with  wagons  and  wheelbarrows,  making  a  total 
of  4,380  cubic  yards  Ailed  back  of  the  land  wall  during  the  year.  Four  low-water 
discharj^es  were  measured  and  reduced. 

The  following  material  was  received:  1,100  tons  of  coal;  for  lock  walls,  4,719  bar- 
rels of  cement,  775.8  cubic  yards  of  sand,  786.16  cubic  yards  of  face  stone,  6,915  cubic 
yards  of  rubble,  of  which  6,515  cubic  yards  were  for  the  dam ;  9,284  feet,  B.  M.,  of  lumber 
for  repairs  to  trestles ;  for  two  new  dump  scows,  23,027  feet,  B.  M.,  of  oak  lumber,  23,152 
feet,  B.  M.,  of  pine  lumber,  8  tamarack  knees,  2,806  pounds  of  machine  bolts,  873  pounds 
of  drift  bolt«,  2,850  pounds  of  wrought  spikes,  32  pounds  of  nuts,  200  pounds  of  washers, 
2,808  pounds  of  flat  iron,  734  pounds  of  round  iron,  2,208  pounds  of  chain,  32  turn- 
buckles  and  8  iron  sheaves. 

Kanxpimlle  Dam, — Six  hundred  and  seventy  cubic  yards  of  material  were  excavated 
from  the  site  of  the  east  abutment;  the  foundation,  consisting  of  81  piles  with  a  gril-. 
lage  on  top  filled  in  with  32  cubic  yards  of  concrete  20  inches  deep,  was  put  in.  One 
hundred  and  ninety-six  cubic  yards  of  stone  was  set  in  the  abutment,  making  it  10 
feet  above  low  water.    There  remains  7  feet  in  height  to  be  built  yet. 

PIJLNT. 

Dredge  No,  1. — ^Two  new  eyebolts  for  truss  were  made.  The  packing  rings  were 
taken  out  of  the  cylinders,  cleaned  and  replaoed;  four  new  spring  bolts  and  four  new 
stud  bolts  were  made  for  the  pistons.  One  new  tube  was  put  in  the  boiler,  and  the 
rest  rolled.    A  new  leather  valve  was  put  in  each  of  the  front  spud  hoist  cylinders. 

Dredge  No.  2, — ^The  following  repairs  wore  made:  Two  spud  hoist  stirrups  repaired, 
two  new  saddle-block  bolts  made,  a  patcli  put  on  each  boiler,  seventeen  new  tubes 
put  in  boilers,  new  rubbing  planks  put  on  crane,  a  new  timber  head,  a  new  dipper 
latchj  the  2i-yard  dipper  was  replaced  by  a  l^-yard  dipper,  the  friction  blocks  ot  the 
hoisting  drum  were  set  out  one-half  inch. 

Steamer  Hebe. — A  new  smoke  stack  was  put  on;  a  Worthington  6  inch  by  10 
inch  by  6  inch  steam  pump,  to  be  used  for  washiug  scows,  was  put  on;  twenty- 
seven  leaking  tubes  were  takeu  out  and  replaced  by  others  with  copper  ferrules; 
two  new  tubes  were  put  in  the  heater;  a  new  stock  was  made  for  the  rudder. 

Steamer  Enterprise. — Two  new  wheel  buckets  were  made  and  put  on  the  wheels. 
A  new  cylinder  head  was  liirnished  one  of  the  cylinders*  Both  boilers  were  patched 
over  the  fire.  Twenty-four  new  tubes  were  put  in  the  boilers.  During  the  winter 
the  capstan  engines,  which  had  always  given  a  great  amount  of  trouble,  were  taken 
out  of  the  hold,  the  lost  motion  taken  out  and  aued  up  and  replaced  in  the  hold. 
The  main  engines  were  overhauled,  and  the  shafts  lined  up. 

Travelers. — The  land-wall  traveler  was  furnished  with  two  new  truck  wheels  and 
a  new  hoisting  cable.  A  new  bridge  was  built  for  this  one,  increasing  the  span  from  24 
feet  to  30  feet.  The  river- wall  traveler  was  fui-nished  with  two  new  flanges  for  truck 
wheels,  new  hoisting  cable,  and  two  new  leathers  on  the  friction  oone.  The  stone- 
yard  traveler  was  furnished  with  three  new  flanges  for  truck  wheels,  new  hoisting 
cable,  a  new  rocker  arm,  and  new  leathers  for  friction  cone. 

Pumping  machinery, — One  of  the  6-lnch  centrifugal  pumps  wae  furnished  with  a 
new  bottom  half  and  a  new  piston.  One  of  the  boilers  was  patched  and  three  new 
tubes  put  in.  A  Blake  pump.  No.  6,  furnished  with  the  necessary  steam  and  water 
connections,  was  set  up  at  the  pump  house  to  furnish  water  to  the  boarding  house, 
for  mixing  mortar  on  the  walls,  and  to  the  two  travelers. 

Barges  and  scows. — The  old  dump  scows  needed  c<mtinual  repairs  during  dredging 
operations,  the  labor  for  them  costing  not  less  than  1  cent  per  yard  for  all  the  mate- 
rial dredged.  Material  has  been  received  for  two  new  scows,  which  would  have  been 
completed  in  May  but  for  the  high  water  stopping  work  on  them,  one  being  com- 
pleted, except  hanging  the  doors  and  the  diimpiug  arrangements.  The  other  has  the 
framework  nearly  completed. 

The  ice  boat  has  been  hauled  out  twice  and  the  seams  made  in.  One  hundred 
Sfiuare  feet  of  new  bottom,  one  new  rake  plank,  and  new  fender  strakes  were  put  on. 
The  15  by  75  foot  barge  was  calked  to  light  water  and  the  hull  cleaned  out.    Eighteen 
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square  feet  of  graven  pieces  wei*e  put  in  and  35  square  feet  of  new  dock  laid.  The 
18  by  50  foot  barge  was  on  the  bank  and  had  what  calking  was  necessary  done  and 
forty- eight  oak  stanchions  pnt  in  the  hold. 

Office  boat. — ^The  hull  was  cleaned  out  and  the  leaks  were  stopped.  New  outriggers 
and  new  nosing  were  put  on  around  the  boat.  The  roof,  except  the  skylight^  was 
covered  with  canvas. 

Skiffs, — These  were  kept  repaired  and  painted. 

Stone  ears, — ^Eight  stone  cars  were  built.  One  of  them  having  mn  off  the  end  of 
the  trestle  was  rebuilt. 

Shop, — ^The  end  porches  were  closed,  giving  a  shop  15  by  72  feet.  The  machinery 
was  set  up  and  one  of  the  New  Era  boilers  placed  in  the  shop  to  flirniah  steam.  A 
new  canvas  roof  was  pnt  on. 

Derricks, — One  new  mast  was  made.  Three  new  spider  frames  were  made  for  tlie 
boom  sheaves  and  nine  new  pins  for  shackle  connections. 

Tools, — ^Those  in  general  use  have  been  kept  in  repair. 

Since  April  21  work  has  been  entirely  suspended,  except  taking  care  of  property, 
on  account  of  higli  watei/.     The  water  is  stiJl  over  the  bank  and  rising. 

During  the  year  three  men  lost  their  lives  on  this  work.  On  November  28,  Assist- 
ant Engineer  w.  M.  Childs,  in  charge  of  this  work,  was  stnick  on  the  head  with  a 
f&lling  derrick  boom  and  died  two  and  one-half  hours  later.  On  November  11,  James 
P.  Waller,  a  mason,  was  struck  with  a  falling  derrick  boom  and  his  leg  crushed. 
He  died  November  24.  On  June  18,  Jan  Sam,  a  laborer,  fell  overboard  and  ^os 
dro¥med. 

Very  respectfully,  your  obedient  servant, 

C.  V.  Brainakd, 
Assistant  Engineer. 


Discharge  of  Illinois  Biver  at  J^ampsvUle,  III 

,  October  18,  1891. 

No.  of  registra- 

Sonndings 
infeetr 

Partial 
areas. 

tions. 

Mid- 
ties. 

Mean 
veloci- 
ties. 

Partial 

dis- 
charges. 

Sution. 

For  120 
sec- 
onds. 

Per 

second. 

Remarks. 

-f» 

0,0 
2.5 

3.0 

West  edge 

15    1 

101.25 

17 

.142 

.635 

.620 

62.8 

Grange.— 7  a.  m.,  0.15 ;  noon,. 
0.15;  6  p.m.,  0.15.  Strong 
wind  down   stream. 

8.0 

2 

3.2 

92.25 

25 

.208 

.940 

.034 

86.2 

2.9 

Time,  10  to  11a.m.   C.  V. 

® 

3.3 
3.4 

06.75 

26 

.217 

.982 

.978 

94.6 

Brainard,  observer. 

3.1 
8.2 

96.00 

21 

.175 

.787 

.776 

74.5 

3.2 
3.2 

96.00 

* 

•    25 

.208 

.940 

.934 

89.7 

3.1 
8.0 

93.00 

26 

.217 

.982 

.976 

90.8 

2.8 
2.8 

85.50 

20 

.167 

.750 

.937 

80.1 

2.6 
2.4 

78.00 

20 

.167 

.750 

.936 

73.0 

2.2 
2.0 

60.00 

23 

.102 

.866 

.953 

62.9 

10 

2.5 
3.8 

81.00 

17 

.142 

.635 

.618 

50.1 

11 

4.4 
5.4 

135.00 

17 

.142 

.6r« 

.624 

84.2 

12 

6.6 
8.8 

205.50 

19 

.168 

.708 

.703 

144.5 

18 

10.2 
10.0 

294.00 

21 

.175 

.787 

.789 

232.0 

14 

10.2 
7.6 

285.00 

24 

.200 

.903 

.910 

259.3 

15 

6.1 
&3 

188.25 

24 

.200 

.903 

.904- 

170.2 

le 

4.8 
4.0 

141.75 

23 

.192 

.866 

.863 

122.3 

17 

4.3 
3.9 

123«75 

17 

.142 

.635 

.624 

77.2 

18 

2.4 

6L65 

11 

.092 

.403 

.382 

23.6 

552 

0.0  EMtedge. 

Total  area  of  cross  seetion. 

Total  discharge 

Mean  velocity 


square  feet..  2320.65 

.  cubic  feet  per  second. .  1878. 0 
feet  per  second . .      _0. 809 
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Ko.of  registra- 
ttoiu. 

in  feet. 

Partial 
areas. 

Mid- 
depth 
Tdloci- 
ties. 

Mean 

▼eloei- 

ties. 

Partial 

die. 
diarges. 

StAtiOD. 

For  120 

860. 

ondB. 

Per 
Bocond. 

Bmaiks. 

Hi 

2.6     0.0 

Wctjdg. 

I&  I 

2.9 

14 

.117 

0.519 

5.02 

60.1 

Oanfpe.  -  .    a.  oi.,  — U.15: 

8.0 

11000,-41.15;  6p.in..0.15. 
Time,ll  a.in.to  12.20  p. 

2 

8.2 

03.00 

27 

.225 

1.018 

1.015 

94.4 

3.0 

m.  Stronff  wind  down- 
stream. C.y.Bndnaid, 
obserrer* 

8 

8.0 
3.2 

8.2 

0L50 

29 

.242 

1.097 

1.090 

100.8 

4 

06.00 

25 

.206 

.940 

.934 

89.7 

8.2 

6 

3-2 
8.8 

96.76 

25 

.208 

.940 

.934 

90.4 

6 

3.0 
8.1 

93.00 

21 

.175 

.787 

.776 

72.1 

7 

2.8 
2.8 

86.25 

26 

.217 

.982 

.973 

88.9 

8 

2.6 
2.5 

78.75 

27 

.225 

1.018 

1.012 

79.7 

« 

2.4 
2.0 

69.75 

27 

.225 

1.018 

1.0U 

70.5 

10 

2.6 
3.7 

81.75 

19 

.158 

.708 

.692 

56.6 

n 

4.4 
5.2 

132,75 

17 

.142 

.635 

.618 

82.0 

12 

6.8 
8.8 

207.00 

19 

.158 

.708 

.702 

146.3 

18 

10.2 
10.0 

294.00 

19 

.158 

',708 

.708 

206.2 

14 

10.2 
8.0 

288.00 

22 

.183 

.824 

.828 

238.5 

15 

6.2 
5.4 

193.50 

26 

.217 

.982 

.085 

190.6 

1« 

4.8 
4.1 

143.25 

23 

.192 

.866 

.863 

123.6 

17 

4.4 

4.0 

126.75 

17 

■    .142 

.635 

.625 

79.2 

18 

2.2 

59.70 

11 

.092 

.403 

.882 

22.8 

552 

0.0Eaate 

age. 

Note.— For  method  of  rednclDgmid-dcpth  velocities  to  mean  velocities,  see  page  56,  professional 
Iiapers  of  the  Corps  of  Engineers,  u.  S.  A.,  Ko.  12.    Sonndings  are  taken  every  15  feet. 

Total  area  of  cross  section square  feet. .  2, 831. 45 

Total  discharge cubic  feet  per  second . .  1, 877. 9 

Mean  Telocity  ./eet  per  second..  .0806 


Digitized  by  VjOOQIC 


APPENDIX   J  J REPORT    OF    CAPTAIN    MARSHALL.         2205 

Discharge  of  JlliMis  Biver  at  Kampwille,  lU.,  O$ioher  20,  1891. 


Ko.of 

registrations. 

Mid- 

Ml^AII 

Partial 

For300»ocond8. 

Soundings 
in  feet 

PutiAl 
araas. 

iiopiii  ~i::r 

difl. 
cliargea. 

Bomarks. 

SUUon. 

SCO- 
onds. 

Regis- 
tra- 
tious. 

Per    ^ 
second. 

voloc- 
ities. 

ities.' 

15   <H-4 

0.0S 
8.8 

2.0 

hore. 

04.40 

158 

12 

.076 

.320 

.300 

29.2 

Gauge. -7  a.  m., 
—0.25;    noon,— 0.25; 

2.8 

1 

3.1 

88.50 

00 

10 

.102 

.866  '  .857 

75.8 

6p.m.,— 0.25.  Time, 

2.8 

a.  m.  From  west  to 

8.1 

91.60 

125 

24 

.102 

.868't  .857 

78.4 

east.    Brisk  breece 

3.2 

3.0 
3.1 

8.1 

08.25 

110 

20 

.182 

.820     .810 

1 

74.7 

upstream.  W.  M. 
Chads,  obsorrer. 

04.60 

100 

18 

.165 

.741     .729 

68.0 

8.3 

3.1 

83.00 

122 

18 

.148 

.662 

.647 

60.2 

2.0 

2.6 

70.60 

188 

20 

.145 

.640 

.635 

50.6 

2.5 

2.8 
2.2 

2.1 
2.0 

2.2 
8.4 

4.2 
5.8 

6.0 

60.76 

126 

15 

.110 

.528 

.508 

35.4 

68.00 

117 

16 

.137 

.612 

.502 

37.3 

10 

78.50 

136 

13 

.006 

.422 

.401 

29.5 

U 

128.25 

116 

10 

.086 

.376 

.350 

46.0 

12 

100.50 

122 

15 

.123 

.547 

.530 

107.5 

7.6 

18 

0.7 
10.0 

10.1 

276.75 

140 

22 

.157 

.704 

.704 

194.8 

14 

285.75 

108 

10 

.176 

.702 

.705 

227.2 

7.0 

16 

6.0 
5.3 

188.00 

131 

26 

.190 

.898 

.899 

169.9 

16 

4.6 

4.0 

188.76 

125 

21 

.168 

.756 

.747 

103.6 

17 

4.2 
3.4 

118.50 

121 

15 

.124 

.552 

.538 

63.8 

18 

1.8 
0.0  Shore. 

47.10 

120 

840 



Total  area  of  cross  section square  feet. .  2, 223. 5 

Total  discharge cubic  feet  per  second..  1,452.7 

Mean  Telocity -* feet  per  second..         0.65 


Digitized  by  VjOOQIC 
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IHschiirge  of  IlHnois  lliver  at  Kampsvillef  III.,  October  SO,  1891, 


Soundings 
infeetr 

Partial 
areas. 

Xo.  of  registrations. 

Partial 

dis- 
charges. 

Station. 

For  300  seconds. 

Per  sec- 
ond. 

depth  ^s;? 

Bemarks. 

Sec- 
onds. 

Regis- 
tra- 
tions. 

veloc- 
ities. 

iUes. 

0+3 

0.0 
2.3 

2.9 

ihore. 

IG    1 

96.55 

117 

11 

.094 

.413 

.894 

87.6 

Gauge.— 7  a.  m., 
-0.25;   noon, -0.25; 

2.8 

2 

3.1 

2.8 

88.50 

114 

21 

.184 

.828     .818 

1 

72.4 

6p.m., —0.25.  Time, 
p.m.    From  west  to 

8 

3.1 
3.2 

91.50 

120 

24 

.200 

.903     .895 

81.9 

east.  Brisk  breexe 
upstream.   J.   K. 

4 

3.0 
3.1 

92.25 

121 

21 

.174 

.783     .771 

71.1 

Fuller,  observer. 

5 

3.1 
3.3 

94.50 

122 

21 

.172 

.773     .761 

71.9 

6 

3.1 

93.75 

124 

19 

.158 

.686     .672 

63.0 

8.0 

i 

7 

2.6 
2.7 

81.75 

120 

18 

.150  1.672     .665 

53.5 

8 

2.4 
2.3 

73.50 

126 

16 

.127 

.565 

.547 

40.2 

0 

2.2 
1.9 

64.50 

122 

15 

.123 

.547 

.528 

34.1 

10 

2.2 
3.4 

72.75 

128 

Jl 

.086 

.376 

.855 

25.8 

11 

4.4 

5.3 

131.25 

134 

13* 

.097 

.427 

.412 

54.1 

12 

6.7 
7.5 

196.50 

121 

15 

.124 

.562 

.543 

106.7 

13 

9.7 
9.9 

276.00 

132 

21 

.159 

.713 

.713 

196.8 

14 

10.1 
8.1 

286.50 

118 

23 

.195 

.880 

.886 

253.8 

15 

6.1 
5.4 

192.75 

121 

22 

.182 

.820 

.818 

157.7 

16 

4.7 
4.0 

141.00 

124 

19 

.153 

.686 

.675 

95.2 

* 

17 

4.2 
3.8 

12L50 

122 

15 

.123 

.547 

.533 

64.8 

18 

1.8 

61.00 

121 

2 

.017 

.057 

.047 

24.0 

550 

0. 0  Shore. 

Total  area  of  cross  section square  feet..  2,245.05 

Total  discharge *. cubic  feet  per  second . .  1,504.6 

Mean  velocity feet  per  second. .         0.67 


Digitized  by  VjOOQIC 
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Headings  of  the  upper  gauge  at  CopperoM  Creek  Lock,  1891, 
[Plane  of  reference:  Top  of  lower  miter  sill.] 


Day. 


1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

U 

15.. 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

Means 


Jan. 


FeeL 
12.18 
12.20 
12.25 
12.30 
12.30 
12.  SO 
12.30 
12.30 
12.80 
12.30 
12.30 
12.22 
12.20 
12.15 
12.10 
12.05 
12.05 
12.05 
12.00 
12.00 
12.00 
11.90 
11.90 
11.90 

11.  as 

11.85 
11.85 
11.85 
11.80 
11.80 
11.80 


Feb. 


Feet. 
11.80 
11.80 
11.85 
11.95 
11.98 
12.00 
12.00 
12.00 
12.00 
12.00 
12. 00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
11.95 
12.00 
12.32 
12.40 
12.57 
12.68 
12.85 
13.20 
13.43 
13.62 
13.75 


Mar. 


12.07  i  12.29 

I 


Feet. 
13.78 
13.85 
13.93 
13.95 
13.88 
13.78 
13.  ri 
13.70 
13.67 
13.40 
13.40 
15.40 
13.40 
13.33 
13.35 
13.35 
13.35 
13.48 
13.62 
13.  TO 
13.77 
13.80 
13.80 
13.92 
14.02 
14.07 
14.37 
14.45 
14. 52 
14.70 
14.75 


Apr. 


13.81 


FeeL 

14.88 
15.02 
15.20 
15.83 
15.45 
15.55 
15.72 
15.80 
15.83 
16.07 
16.10 
16.57 
16.03 
17.17 
17.53 
17.75 
18.05 
18.25 
18.45 
18.57 
18.70 
18.73 
18.80 
18.77 
18.73 
\».  57 
18.50 
18.37 
18.17 
17.92 


May. 


17.18 


FeeL 

17.70 
17.55 
17.i<5 
17.10 
17.02 
16.85 
16.60 
16.23 
16.07 
15.87 
15.68 
15.63 
15.33 
15.12 
14.87 
14.68 
14.87 
14.07 
13.83 
13.08 
13.45 
13.42 
13.20 
13.10 
13.00 
12.70 
12.50 
12.50 
12.45 
12. 37 
12.23 


14.72 


June. 


FeeL 

12.20 
12.15 
12. 25 
12.30 
12.27 
12.25 
12.37 
12.37 
12.56 
12.66 
12.80 
12,85 
12.00 
12.90 
13.00 
13.00 
13.07 
13.53 
13.55 
13.70 
13.72 
13.80 
13.90 
13.95 
14.00 
13.80 
13.75 
13.70 
13.60 
13.50 


July. 


Feet. 
13.40 
13.22 
12.97 
12.80 
12.75 
12.60 
12.50 
12. 55 
12.45 
12.45 
12.35 
12.30 
12.20 
12. 17 
12.02 
12.00 
11.97 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
11.90 
11.90 
11.90 
11.85 
11.80 
11.75 
11.70 
11.70 


-A^ng- 


Feet. 

11.70 

11.75 

11.75 

11.75 

11.70 

11.70 

11.70 

11.70 

11.70 

11.70 

11.70 

11.70 

11.70 

11.78 

12.00 

11.70 

11.70 

I  11.70 

11.70 

,  11.70 

I  11.70 

'  11.60 

11.60 

11.60 

I  11.60 

'  11.00 

11.60 

11.60 

11.60 

1L60 

i  11.60 


Sept. 


Oct. 


FeeL 

11.60  I 
11.60  i 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11,65 
11.50 
11.45 
11.45 
11.50 
11.50 
11.50 
11.50 
11.50 
1L50 
11.50 
11.50 
11.50 
i  11.50 
11.55 
11.60 
11.65 
11.65 
11.60 
11.60 
11.60 
11.50 


13.07     12.23  ,  11. 


11.55 


FeeL 
11.50 
11.50 
11.50 
11.45 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.40 
11.25 
11.20 
11.15 
11.15 
11.20 
11.20 
11. 30 
11.30 
11. 30 
11. 35 
11.35 
11.40 
11.40 
11.40 


Nov.  I  Dec. 


FeeL 

11.40 

11.40 

11.40 

11.40 

11.40 

11.40 

11.40 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

11.60 

'  11.60 

11.60 

I  11.60 

11.60 

11.60 

11.67 

11.72 

\  11.80 

'  11.85 

11.95 

12.00 

12.05 

I  12.05 

1  12.05 

j  12.05 

12.08 


FeeL 

12.10 
12.10 
13.10 
12. 10 
12.10 
12.  30 
12.40 
12.40 
12.40 
12.40 
12  •4« 
12. 40* 
12. 40 
12.4.-> 
12. 4.-I 
12.  Tu\ 
15.  r>o 
12.  .V.) 

12.  r,o 

12  51) 
12.  50 

12.  y.\ 

12.  'fJ 
12..V, 

12.  ru 

12.  .M 

12..V, 
12.  <>u 
12.  C) 
12.  <.!) 
12.  CO 


11.36     11. 


12.  .2 


Readings  of  the  lower  gauge  at  Copperas  Creek  Lock,  1891, 
[Plane  of  reference :  Top  of  lower  miter  sill,  j 


Day. 


1 

2 .... 

3 

4 

6 

« 

7 

8 

9 

JO 

11 

12 •... 

13 

14 

15 

16 

17 

18 

19 


21.. 
22.. 
23.. 
34.. 
25.. 
26.. 
27. 
28.. 
29., 
30.. 
31. 


Means. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.     Sept.     Oct.      Nov.     Dec. 


FeeL 

8.65 

8.70 

8.80 

8.87 

8.93 

9.00 

9.10 

9.17 

9.20 

0.20 

9.20  , 

9.17  1 

9.10 

9.07 

9.00 

8.83 

8.80 

8.75 

8.65 

8.60 

8.47 

8.40 

8.32 

8.22 

8.20 

8.18 

8.10 

8.05 

8.00 

8.00 

8.00 


FeeL 
8.00 
8.00 
8.10 
8.20 
8.33 
8.40 
8.40 
8.38 
8.35 
8.30 
8.28 
8.20 
8.13 
8.10 
8.10 
8.10 
8.10 
8.10 
8.13 
8.73 
9.47 
10.13 
10.70 
11.02 
11.58 
11.93 
12.28 
12.63 


Feet. 
12.72 
12.85 
12.98 
13. 05 
13.05 
13.00 
12.87 
12.80 
12.80 
12.60 
12.50 
12.40 
12.40 
12.40 
12.40 
12.40 
13.40 
12.62 
i  12.75 
I  13.03 
13.02 
I  13.00 
I  13.00 
13.12 
13.35 
13.42 
13.75 
13.87 
13.97 
14.10 
14.28 


8.67  I    9.08 


13.00 


Feet. 
14.53 
14.67 
14. 82 
15.00 
15.10 
15. 22 
15. :» 
15.40 
15.45 
15.75 
15.80 
16.23 
16.55 
16.93 
17.33 
17.60 
17.90 
18.17 
18.35 
18. 42 
18.50 
18.55 
18.60 
18.55 
18.50 
18.40 
18.35 
18.22 
18.03 
17.78 


16.94 


FeeL 

17.58 

17.40 

17.23  I 

17.03  , 

17.00  , 

16.97  I 

16.60 

16.13 

15.73 

15.40 

15.10 

14.83 

14.70 

14.40 

14.30 

14.20 

13.93 

13.78 

13.48 

13.28 

13.15 

13.00 

12. 8U 

12.73 

12.52 

12. 22 

11.80 

11.47 

11.12 

10.73 

10.47 


14.23 


FteL 
10. 25 
10.10 
10.73 
10.95 
10.75 
10.30 
15.30 
10.42 
10.60 
10.77 
11.  CO 
11.15 
11.42 
11.50 
11.73 
11.85 
11.86 
12.83 
12.80 
12.90 
12.98 
13. 20 
13. 30 
13.33 
13.33 
13.20 
13.15 
13.10 
12.95 
12. 72 


FeeL 

12.53 

12.25 

11.93 

11.75 

11.60 

11.50 

11.20 

11.23 

U.OO 

10.87 

10.47 

10.38 

10.18 

10.08 

9.67 

9.37 

9.25 

9.25  , 

9.18  ! 


9.03 


8.90  i 

8.73  ! 

8.47  > 

8.20 

8.00 

8.00 

7.93 

7.80 

7.75 

7.65 

7.50 


9.73 


Feet. 
7.50 
7.58 
7.02 
7»65 
7.55 
7.55 
7.55 
7.55 
7.53 
7.  52 
7.55 
7.55 
7.60 
7.93 
8.60 
9.00 
9.50 
9.50 
9.40 
9.30 
9.17 
9.00 
8.77  I 
8.57 
8.25 
7.92 
7.72 
7.80 
7.80 
7.80 
7.80 


8.13 


FeeL 
7.78 
7.70 
7.73 
7.70 
7.70 
7.70 
7.85 
7.57 
7.55 
7.50 
7.40 
7.40 
7.40 
7.40 
7.40 
7.37 
7.30 
7.30 
7.30 
7.27 
7.25 
7.25 
7.2.5 
7.25 
7.25 
7.25 
7.20 
7.20 
7.15 
7.13 


FeeL 

7.08 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

6.97 

6.95 

6.88 

6.77 

6.80 

6.80 

6.80 

6.80 

6.85 

6.90 

6.90 

6.90 

6.00 

6.00 

6.95 

6.95 

6.95 

6.95  I 

6.95  I 


Feet. 
6.95 
6.95 
6.95 
6.05 
6.95 
6.95 
6.95 
6.98 
7.00 
7.00 
7.00 
7.05 
7.08 
7.13 
7.2") 
7.20 
7.18 
7.15 
7.17 
7.35 
7.77 
8.00 
8.05 
8.20 
8.35 
8.50 
8.50 
8.50 
8.  .30 
8.63 


FeeL 
8.  (M 
8.  <:5 
8.70 
8  SO 
8. !).) 
8. 0.". 
9.00 
9.10 
0.10 
9.10 
9.10 
9.10 
9.10 
9.17 
9.15 
9.15 
9.27 
9.40 
9.40 
9.40 
9.40 
9.45 
9.50 
9.60 
9.60 
9.60 
0.00 
9.60 
9.00 
9.60 
9.00 


7.41  I    6.93 


DlyliU^U  by 


6.93       7.47  1 

Coogl 


7. 47  J      9.24 


^ 


22G8       IlEl'OUT    OP   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


Readings  of  the  upper  gauge  at  La  Grange  Lock,  1891. 
[Plane  of  reference :  Top  of  lower  miter  sill.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2 

15.35 
15.52 
15.75 
15.85 
15.85 
15.80 
15.75 
15.70 
15.67 
15.  05 
15.80 
16.75 
15.75 
15.62 
15.60 
15.55 
15.57 
15.55 
15.60 
16.60 
15.60 
15.57 
15.52 
15.50 
15.55 
15.60 
15.50 
15.60 
15.48 
16.47 
15.50 

Feet 
15.50 
15.60 
15.53 
15.47 
15.43 
16.50 
15.47 
15.60 
15.46 
15.42 
15.45 
16.60 
15.60 
15.57 
15.56 
15.52 
1.5.53 
15.52 
15.57 
15.85 
16.20 
16.60 
16.45 
16.47 
16.55 
16.56 
16.60 
16.67 

FeeL 
16.67 
16.73 
16.70 
16.60 
16.63 
16.65 
16.77 
16.80 
16.82 
16.80 
16.83 
16.90 
16.87 
16.80 
16.77 
16.80 
16.80 
16.87 
10.92 
16.05 
16.97 
16.95 
16.97 
17.00 
17.00 
17.00 
17.05 
17.18 
17.17 
17.28 
17.35 

FeeL 

17.35 

17. 35 . 

17. 3» 

17.45 

17.47 

17.52 

17.68 

17.62 

17.73 

17.77 

17.83 

17.80 

17.02 

18.03 

18.18 

18.27 

18.50 

18.80 

10.05 

FeeL 
10.03 
10.80 
10.70 
10.53 
10.35 
10.15 
18.00 
18.70 
18.45 
18.33 
18.22 
18.05 
17.87 
17.78 
17.67 
17.60 
17.63 
17.42 
17.05^ 

FeeL 
16.30 
16.20 
16. 22 
16.47 
16.53 
16.42 
16.48 
16.87 
16.38 
16.40 
16.33 
16.40 
16.40 
16.40 
16.42 
16.40 
16.65 
16.57 
16.65 
16.68 
16.73 
16.82 
16.85 
16.85 

Feet. 
16.75 
16.70 
16.66 
16.67 
16.63 
16.38 
16.37 
16.33 
16.32 
16.30 
16.23 
16.13 
16.06 
16.15 
16.15 
15.07 

15.8:j 

15.80 
15.75 
15.70 
15.73 
15.63 
15. 57 
15.60 

FBeL 
15.30 
15.30 
15.37 
15.43 
15.85 
15.27 
16.28 
15.23 
15.20 
16.22 
15.67 
15.45 
15.85 
15.45 
15.60 
15.06 
10.65 
16.47 
16.20 
16.13 
16.00 
15.87 
15.70 
16.63 
15.55 
15.50 
15.47 
15.43 
15.40 
15.37 
15.38 

Feet. 
15.46 
15.42 
15.46 
16.47 
15.37 
15.40 
15.30 
15.37 
1.^37 
15.37 
16.27 
15.30 
15.27 
16.27 
15.27 
15.32 
15.32 
15.27 
15.30 
15.30 
15.27 
15.30 
15.27 

Feet, 

15.20 
15.20 
16.15 
15.20 
15.17 
15.20 
15.27 
15.23 
15.23 
15.22 
16.23 
15.20 
15.22 
16.13 
15.15 
15.20 
15.07 
15.13 
1.5.16 
15.20 
15.22 
15.20 
15.20 

Feet 
15.20 
15.22 
15.25 
15.23 
15.20 
15.25 
15.23 
15.30 
16.42 
16.33 
15.30 
15.25 
15.30 
15.86 
15.40 
15.47 
15.60 
15.55 
16.60 
15.66 
16.66 
15.00 
16.12 
16.08 
16.00 
15.  P5 
15.93 
15.02 
1.5.03 
15.87 

Feet. 
15.83 
15.77 

3 

15.82 

4 

15.83 

t:::::::::: 

16.02 
16.03 

7 

8 

16u07 
16.08 

9 

16.10 

10 

16.12 

11 

16.20 

12 

16.23 

!3 

16.25 

14 

16u25 

15 

16.25 

le 

16.30 

17 

16.35 

18 

19 

16.35 
16.33 

20 

10.27 

17.17 

10.35 

21 

19.55 
10.00 
20.13 
20.20 

17.82 
17. 72 
17. 32 
17.17 

16.32 

22 

16.28 

23 

16.37 

24 

15. 82 

15.23 

16.38 

25 

20.23  1  17.05 
20.25  ,  16.85 
20.25  .  16.75 
20.13  .  16.67 
20. 05     16. 63 
20.00     16.47 
16.36 

16.85     15.47 
16. 87     15. 40 
16.  SCt     15.  30 
16.85     15.43 
16.85  1  15.40 
16. 80     15. 42 
15.35 

15.27  1  15.17 
15.27     15.10 
15.27  1  15.22 
15.20     15.23 
15. 22     15. 15 
15. 20     15. 12 
15.10 

16.30 

26...-. 

27 

16.28 
16.32 

28 

16.30 

20 

16.30 

30 

16.30 

31 

16.30 

Meana. 

15.61  1  15.80 

16.88 

18.65  1  17.00 

16.66 

15.07 

15.58 

16.31 

16.10 

15.64 

16.19 

Beading  of  the  lower  gauge  at  La  Grange  Lock  1891. 
[Plate  of  reference:  Top  of  lower  miter  siU.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Feet. 
8.50 
8.83 
0.07 
8.85 
8.70 
8.40 
8.27 
8.20 
8.18 
8.38 
0.00 
0.20 
8.67 
8.68 
8.87 
0.05 
.11.45 
11.42 
10.00 
10.50 
10.15 
0.80 
0.45 
0.17 
8.05 
&78 
8.85 
8.83 
a  77 
8.67 
8.50 

Sept 

Oct 

Nov. 

Dec. 

1 

FeeL 
8.55 
8.96 
0.45 
0.75 
0.00 
0.75 
0.60 
0.50 
0.45 
0.57 
0.68 
0.56 
0.47 
0.40 
0.40 
0.33 
0.23 
0.15 
0.15 
0.15 
0.12 
8.03 
8.92 
8.03 
8.87 
8.85 
8.85 
8.80 
8.80 
8.80 
8.87 

Feet. 
8.87 
8.83 
8.77 
8.70 
8.76 
8.63 
8.73 
8.82 
8.80 
8.77 
8.88 
8.00 
8.00 
8.87 
8.85 
8.83 
8.80 
8.80 
8.87 
0.63 
10.60 
11.67 
11.70 
11.78 
11.80 
11.85 
12.06 
12.33 

FeeL 

12. 37 
12. 48 
12. 45 
12.30 
12.33 
12.35 
12.65 
12. 72 
12.77 
12,78 
12.  g7 
12.08 
12.05 
12.02 
12.83 
12.85 
12.85 
13.00 
13.17 
13.28 
13.33 
13.30 
13.32 
13.86 
13.43 
13.55 
13.60 
13.75 
13.00 
14.10 
14.25 

FeeL 

14.27 
14.35 
14.45 
14.63 
14.73 
14, 85 
14.07 
1.5. 10 
15. 43 
15.75 
15.00 
16.03 
16.15 
16.32 
16.47 
16.78 
17.30 
17.05 
18.27 
18. 58 
18.80 
19.27 
19.58 
10.53 
10.77 
10.80 
19.80 
19.73 
19.70 
19.65 

Feet. 

19.50 
19.40 
19.27 
19.05 
18.83 
18.60 
18.35 
18.07 
•  17. 82 
17.53 
17.25 
16.98 
16.60 
16.27 
15.97 
15.68 
15.  32 
15.03 
14.75 
14.47 
15.83 
15.  75 
15.16 
14.63 
14.00 
13.60 
13.20 
12.77 
12.48 
12. 15 
11.87 

FeeL 
11.63 
11.30 
11.27 
11.82 
12.10 
11.98 
11.87 
11.78 
11.77 
11.83 
11.72 
11.65 
11.57 
11.63 
11.62 
11.65 
11.76 
11.77 
12.03 
12.40 
12.65 
12.90 
13.03 
18.05 
13.05 
13.12 
13.15 
13.10 
13.10 
13.00 



Feet. 
12.90 
12.75 
12.63 
12.45 
12.32 
11.05 
11.80 
11.70 
11.57 
11.58 
11.40 
11.83 
11.02 
10.72 
10.80 
10.67 
10.27 
10.03 
0.05 
0.77 
0.63 
0.47 
0,33 
0.17 
0.07 
8.03 
8.72 
0.06 
0.10 
8.85 
8.65 

FeeL 

8.50 
8.42 
8.47 
8.45 
8.36 
8.30 
8.87 
8.25 
8.07 
8.00 
7.07 
7.87 
7.00 
7.83 
7.80 
7.85 
7.77 
7,75 
7.82 
7.75 
7.72 
7.65 
7.62 
7.65 
7.65 
7.63 
7.62 
7.55 
7.47 
7.53 



Feet. 
7.62 
7.40 
7.85 
7.40 
7.40 
7.42 
7.56 
7.47 
7.50 
7.43 
7.42 
7.40 
7.38 
7.20 
7.12 
7.20 
7.13 
7.12 
7.25 
7.25 
7.32 
7.30 
7.30 
7.35 
7.25 
7.35 
7.37 
7.33 
7.27 
7.18 
7.12 

FeeL 
7.20 
7.22 
7.28 
7.35 
7.85 
7.40 
7.42 
7.45 
7.72 
7.83 
7.72 
7.63 
7.62 
7.73 
7.87 
7.08 
&15 
8.20 
8.25 
a35 
8.52 
0.30 
0.70 
0.65 
0.53 
0.87 
0.35 
0.32 
0.28 
0.07 

Feet. 

0.08 

2 

8.82 

3 

8.93 

4 

8.03 

5 

0.25 

-6 

9.50 

7 

9.55 

8 

0.57 

0 

0.03 

10 

0  82 

11 

0.80 

12 

0.88 

18     

0.02 

14 

0.05 

15 

0.07 

16 

10.05 

17 

10.10 

18 

10.10 

19 

10.10 

20 

10.20 

21 

10.17 

22 

10.18 

23 

10.27 

24 

10  28 

25 

10.25 

26 

10.12 

27 

10.13 

28 

10.10 

20 

10.07 

30 

10.05 

81 

10.00 

Heuis. 

0.21 

0.67 

18.06 

17.13 

16.00 

12.18 

10.56 

0.16 

7.02 

7.32 

8.23 

0.88 
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Beadings  of  the  gauge  at  KampsHlle  Loch. 
[Plane  of  reference:  Low  water  of  1879.] 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 


23.. 
24-. 
25-. 
26.. 
27.. 
38.. 
29. 
30.. 
31.. 


Jan. 


0.57 

.65 

.78 

1.17 

1.42 

1.60 

1.65 

1.57 

1.55 

1.45 

1.35 

1.40 

1.57 

1.60 

1.45 

1.46 

1.38 

1.80 

1.23 

1.15 

L15 

1.10 

1.02 

.05 

.90 

.90 

.87 

.90 

.92 

.78 

.75 


1.18 


Feb. 


0.82 
f82 
.92 
1.15 
1.17 
1.10 
.95 


.93 

.88 

.87 

.90 

.90 

.93 

.96 

.95 

.90 

.03 

1.37 

1.95 

2.40 

2.95 

3.20 

3.30 

3.27 

3.42 

3.52 


1.54 


Mar. 


Fe«t. 
3.68 
3.80 
8.85 
4.17 
4.07 
4.10 
4.10 
4.17 
4.22 
4.27 
4.30 
4.30 
4.27 
4.23 
4.20 
4.15 
4.15 
4.22 
4.35 
4.50 
4.75 
5.08 
5.40 
6.10 
6.88 
7.31 
7,57 
7.92 
8.38 
8.72 
8.85 


April. 


5.16 


Feet. 

8.97 

8.97 

8.78 

8.67 

8.65 

8.72 

8.83 

8.98 

9.08 

9.30 

9.57 

9.88 

9.95 

9.83 

9.63 

9.55 

9.87 

10.57 

10.75 

11. 12  , 

11.32  ' 

11.43 

11.68 

11.97 

12.13 

13.15 

11.98 

11.87 

11.73 

11.57 


May. 


Feet. 
11.47 
11.42 
11. 36 
11.28 
11.17 
11.00 
10.87 
10.70 
10.50 
10.25 
10.0.J 
9.80 
9.47 
9.15 
8.85 
8.45 
8.00 
7.53 
7.07 
6.68 
6.67 
7.47  I 
7.10  ; 
6.75 
6.20  I 
5.68  I 
5.33 
5.07 
4.85 
4.00 
4.25 


tTune. 


10.25  j    8.3 


FeH. 
3.98 
3.67 
3.40 
3.43 
3.65 
3.92 
3.88 
3.87 
4.18 
4.56 
4.78 
5.08 
4.83 
4.17 
3.75 
3.67 
3.70 
3.76 
8.77 
3.92 
4.28 
4.55 
4.87 
5.18 
5.35 
6.28 
5.02 
4.85 
4.72 
4.68 


4.29 


July. 


Ang. 


Feet. 
4.65 
4.80 
5.00 
5.20 
5.23 
5.03 
4.52 
4.17 
3.95. 
3.90 
3.02 
3.80 
3.52 
3.18 
8.02 
3.08 
2.92 
2.83 
2.48 
2.20 
1.95 
1.88 
1.72 
1.58 
1.35 
1.23 
1.18 
1.05 
1.07 
1.17 
1.20 


2.99 


Feet. 

1.06 

.95 

1.17 

1.32 

1.30 

1.10 

.90 

.75 

.63 

.5.1 

.55 

.82 

1.05 

1.00 

.97 

1.16 

1.80 

3.10 

3.35 

3.23 

3.05 

2.90 

2.55 

2.15 

1.77 

1.47 

1.20 

1.02 

1.02 

1.05 

1.03 


Sept 


Feet. 

0.93 

.92 


.02 
.58 
.53 
.50 
.45 
'.40 
.35 
.35 
.30 


.20,. 

.18 

.13 

.12 

.12 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.05 


Oct. 


Feet. 
0.(M) 
0.00 
0.00 
-0.02 

—  .  10 

—  .  10  i 

—  .  0.')  I 

—  .05 
0.00 
0.00 
0.00 

—  .05 

—  .05 

—  .07 

—  .12 

—  .20 

—  .20 
.15 
.23 
.25 
.23 
.15 
.15 
.15 
.10 
.05 


.15 
.15 


Feet. 

-0.20 

-  .  a.'i 

-  .20 

-  .15 

-  .10 

-  .08 

-  .10 

-  .05 
.05 
.12 
.15 
.15 
.10 
.05 
.12 
.32 
.37 
.45 
.45 

.6:^ 

.60 
.82 
1.55 
1.70 
1.65 
1.55 
1.53 
1.48 
1.35 
1.20 


Dec. 


Feet. 
1.40 
1.38 
1.15 
1.30 
1.12 
1.12 
1.32 
1.40 
1..50 
1.55 
1.62 
1.63 
1.70 
1.75 
1.82 
1.85 
i:85 
1.92 
1.98 
2.03 
2.05 
2.05 
2.03 
2.02 
2.12 
2.12 
2.00 
2.00 
2.05 
2.02 
2.00 


1.48  I    0,35   —0.09       0.51 


1.74 


COMBdUCRCIAL  STATISTICS. 


The  following  figures  are  taken  from  the  annaal  report  of  the  Merchants'  Exchange, 
St.  Louis,  Mo.,  for  calendar  year  1891 : 

Arrivals  and  departures  of  steamboats  and  barges  at  St.  LouiSf  Mo.,  via  Illinois  River, 


Month. 


Arrivals. 


January... 
February . 

March 

April 

Miy 

June 

July 


Depar- 
tures. 


Month. 


Auffnst . . . 
September 
October  . . . 
November. 
December . 

Total 


Arrivals. 


115 


Depar- 
tures. 


19 
9 


Eeedpts  and  shipments,  in  tons,  via  Illinois  River,  at  St.  Louis,  Mo,,  189 1. 


Month. 


January... 
February . 

March 

April 

Mky 

June 

July 


Receipts. 


3,340 
14,310 
3,656 
1,300 
8,170 


Shi; 
meni 


its. 


550 
670 
620 
505 
795 


Month. 


August  — 
SepTember . 
October  — 
November. . 
December . . 

Total. 


Beceipts 


2.675 
880 
250 

1,610 


31.190 


Goo 


Ship, 
ments. 


675 
490 


4,305 


tr 


Digitized  by 


8 
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The  following  figures  of  business  passing  through  the  Henry  and  Copperas  Creek 
locks  were  furnished  by  the  collectors  stationed  at  the  locks. 

Henry  Lock. — The  aggifegate  tonnage  of  boats  passing  through  this  lock  daring 
the  calendar  year  1891  was  63,103  tons. 

The  commodities  carried  through  the  lock  were  an  follows: 

Tons. 

Grain 1,278 

Ice^  coal,  and  hay 8,774 

M  iscellaneons 151 

General  merchandise .* 247 

Total 10,450 

Passengers  carried 2,939 

About  25  per  cent  should  be  added  to  the  above  for  freight  and  passengers  carried 
over  the  dam  at  high-water  stages. 

Copperas  Crecfc.— ?rhe  aggregate  tonnage  of  boats  passing  the  lock  was  45,862  tons. 

Vessels  reported  at  Henry  are  not  reported  at  Copperas  Creek. 

La  Grange  Lock, — At  La  Grange  Lock  the  aggregate  tonnage  passing  the  lock  dur- 
ing the  year  was  138,670  tons;  freight,  42,000  tons. 

.  The  total  tonnage  of  the  Illinois  Kiver  during  the  fiscal  year  1892  appears  to  have 
been  approxiinateh^  300,000  tons,  showing  an  increase  of  fully  100  per  cent  over  the 
preceding  year.  This  is  due  not  only  to  the  more  abundant  crops,  but  also  to  the  ice 
trade,  the  past  winter  being  the  first  for  several  years  during  wnich  merchaatable 
ice  has  been  gathered. 


COMMUNICATION  TO  THE  BOARD  OF  TRUSTERS  OF  THE  OHICAQO  SANITARY  DISTRICT, 
SUBMITTED  BY  MR.  WENTER,  MEMBER  OF  THE  BOARD,   APRIL  21,   1891. 

Mempranda  in  relation  to  main  outleif  sanitary  district  of  Chioago, — These  memo- 
randa relate  to  the  following  topics:  (1)  The  Worthen-Newton  estimate;  (2)  prices 
for  work ;  (3)  estimate  for  various  channels ;  (4) .  capacity  for  dilution  of  sewage ; 
(5)  available  revenue;  (6)  lar^e  expenditures  by  cities. 

They  are  presented  as  a  series  of  notes  for  the  puri>ose  of  showing  that  the  sanitary 
works'  called  for  by  the  law  are  within  the  resources  of  the  community  and  are  neces- 
sary. 

1.  THE  WORTHEN-NEWTON  ESTIMATES. 

Their  channel  followed  the  Ogden-Wentworth  ditch  4ind  the  west  bank  of  the  Des- 
plaines  River.  The  dimensions  were  180  feet  wide  and  18  feet  deep  with  a  grade  of 
5  inches  per  mile.  The  estimate  of  cost  was  $25,700,000,  not  including  land  damages 
or  passages  of  the  water  through  Joliet. 

This  estimate  is  excessive  and  for  the  following  reasons :  (1)  The  location  follows 
higher  ground  than  is  necessary ;  (2)  the  route  covers  more  work  than  any  other 
line  that  can  be  considered;  (3)  the  proportions  of  the  channel  are  not  the  best  for 
economy;  (4)  unnecessary  retaining  walls  are  provided;  (5)  the  prices  for  work 
are  nearly  double  those  for  which  this  work  can  be  done,  as  compared  with  other 
works  of  the  world. 

In  addition,  it  may  be  stated  that  the  location  is  not  well  suited  to  the  needs  of 
the  city,  and  a  better  and  less  expensive  channel  can  be  made  for  navigation. 

The  following  table  compares  the  prices  used  with  those  adopted  by  the  Hering 
Commission  of  1886-^87,  consisting  of  Rudolph  Hering,  Benezette  Williams,  and  S.  G. 
Artiugstall. 

Pince  per  yard. 


Class. 


Rook 

Hardpan,  eto. 
Clay 


Worthon- 
Newton. 


iil.20 
.60 


Hering 

Commis- 

sioD. 


fO.75 
.90 
.15 


The  prices  for  work  were^carofiilly  considered  by  the  Hering  (!!ommis8ion  and  the 
data  in  regard  to  extensive  workS;  since  gathered/ sustain  those  prices  as  snfiiciently 
liberal. 
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2.  BRICKS  FOR  WORK. 

Solid  rock  in  narrow  railway  cuttings,  where  disposal  of  material  is  difficult,  is 
now  being  done  at  70  to  90  cents  per  yard. 

*  Bock  is  now  being  quarried  at  Lemont  fur  $2  per  cord  of  13,000  poiindS;  or  100 
cubic  feet  solid.  This  is  at  the  rate  of  54  cents  per  yard.  It  is  delivered  on  board 
cars  for  $1.08  per  yard  and  has  actually  been  delivered  in  this  city  for  $1.62  per  yard, 
or  $6  per  cord. 

Bock  for  wharves  on  the  Mississippi  Biver  is  actually  delivered  on  board  barges 
for  50  to  75  cents  per  loose  yard  for  quarries  on  the  banks  of  rivers. 

In  the  Amsterdam  Canal  of  Holland  (1865-'76)  21,000;000  yards  of  material  were 
moved  at  an  average  rate  of  about  4  cents  per  yard. 

In  the  St.  Petersburg  Canal  (1878-85)  63,000,000  yards  were  moved  for  about  5  cents 
per  yard. 

The  St.  Lawrence  has  been  deepened  over  a  length  of  40  miles  between  Montreal 
and  Quebec,  from  a  depth  of  10^  feet  to  27i  feet ;  material  clay,  sand,  hardpan 
bowlders,  and  some  led^e  rock.  Aggregate  cost  for  last  ten  years  worK,  13  cents 
per  yard.    The  clay  has  been  down  at  from  3  to  6  cents  per  yard. 

The  records  of  several  dredges  on  harbor  works  in  Europe  and  Australia  gives  rates 
of  from  4  to  6  cents  per  yard  m  free  material  and  at  American  prices. 

The  Lake  Erie  and  Ohio  Biver  ship  canal  commissioners  of  Pennsylvania  recently 
reported  on  a  canal  100  miles  long  from  Conneaut  on  Lake  Erie  to  Beaver  on  the 
Ohio  Biver.  Total  excavation  43,282,475  yards,  at  $8,656,495,  or  an  average  of  20 
cents  per  yard  for  all  classes  of  material.  Much  of  the  work  was  estimated  at  12 
cents  per  yard. 

The  Manchester  Ship  Canal  involves  47,250,000  yards,  one-sixth  of  which  is  rock. 
Total  cost  of  canal  complete,  $30,000,000.  Less  than  half  this  amount  is  for  excava- 
tion, but  the  figures  are  not  reported. 

The  North  ^a  (Holstein)  Canal  involves  67,000,000  yards  of  excavation,  and  the 
total  cost  is  estimated  at  $39,000,000.    No  details  as  to  cost  of  excavation  are  |^iven. 

Various  harbor  woik  in  the  United  States  is  being  done  at  10  to  20  cents  in  limited 
quantities. 

The  information  available  indicates  that  with  special  machinery  and  full  prepara- 
tion, the  work  can  be  done  a»  .cheaply  as  similar  work  has  ever  been  done,  or  wrll 
inside  the  prices  of  the  Hering  Commission,  viz,  15  cents  for  clay,  30  cents  for  diffi- 
cult dredging,  and  75  cents  for  rock. 

3,  Estimate  for  various  channels, — Channel  fr<m>  Ashland  avenue  to  Loohpart,SOmiles, 


Capacity 
per  minute. 

Width. 

Depth. 

Grade 
per  mile. 

Excavation. 

Coat  of  ex- 
oavation. 

Feet. 

Feet. 

Feet. 

Inches. 

OiiWo  yardt. 

210,  OOP 
300,000 

160 

10 

6.84 

22, 196, 000 

$9,917,000 

160 

10 

15.60 

32,231,000 

15,817,000 

300,000 

160 

14 

4.44 

22,882,000 

9.721,506 

600,000 

160 

18 

7.00 

29,685,000 

13,136,000 

600,000 

160 

21.6 

3.62 

29,086,000     12,263,000 

600,000 

200 

18 

4.00 

30,169,000   n4, 931, 400 

600,000 

180 

18 

5.00 

37,914,830   1 14, 228, 900 

^  Herine  Commission, 
t  Worthen-Newton. 

Prices  of  rock,  75  cents;  hard  material,  30  cents;  clay  15  cents.  All  the  estimates 
above  are  on  the  same  basis  as  to  prices  per  yard. 

Between  Ashland  avenue  and  Lockport,  right  of  way,  bridging,  and  miscellaneous 
will  add  $5,000,000  to  each  of  the  foregoing  estimates  for  the  total.  One  million  may 
be  added  for  passing  the  volume  of  water  from  Lockport  to  Lake  Joliet. 

Below  Joliet  the  entire  value  of  landed  property  throughout  the  Illinois  Valley  is 
estimated  at  less  than  $3,000,000.  *  Any  damage  from  overflow  will  be  but  a  fraction 
of  this. 

It  will  be  noticed  that  a  channel  10  feet  deep  for  either  210,000  or  300,000  cubic  feet 
is  more  expensive  than  one  14  feet  deep. '  It  will  al.so  be  noticed  that  a  channel  to 
carry  600,000  cubic  feet  and  21.6  feet  deep  is  cheaper  than  a  channel  18  feet  deep  and 
of  the  same  capacity.  It  will  also  be  noticed  that  to  double  the  capacity  from  300,000 
to  600,000  only  adds  $2,.54l,500,  or  some  17  per  cent  to  the  total  between  Chicago  and 
Lockport. 

The  reason  for  these  results  are  due  to  jrrade  and  its  eftect  on  the  amount  of  rock 
excavation  at  the  lower  end  of  the  channel. 

The  best  proportion  of  channel  can  only  bo  told  after  full  borings  have  been  made. 

It  will  be  noticed  that  the  Hering  channel,  with  a  width  of  200  feet,  cost  little 
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more  than  tho  Worthen-Newton  cbaimel  with  a  width  of  180  feet.  This  estimate 
iuyolves  more  rock  than  is  since  found  to  exist  and  is  accordingly  high. 

The  actual  channel  is  not  likely  to  exceed  these  estimates,  as  the  actnal  rock  is 
less  than  that  assumed. 

By  comparing  the  quantities  with  the  total  for  the  Manchester  Canal,  some  ideas  of 
outnide  limit  of  cost  may  be  obtained.  That  work  involves  a  vast  amount  of  dock- 
ing, bridging;  and  locks,  and  is  greater  than  a  channel  25  feet  deep  carried  dear  to 
Lake  Joliet,  complete  with  locks  and  revetment. 

4.   CAPACITY  FOB  DILUTION  OP  8EWAOB. 

The  best  results  of  investigation  up  to  the  time  the  law  was  passed  placed  the  di- 
lution at  20,000  cubic  feet  for  each  100,000  inhabitants,  as  needed  for  a  sanitary  con- 
dition, and  the  probable  population  at  3,000,000  in  25  years. 

During  the  past  season  the  canal  carried  about  50,000  cubic  feet  per  minute  up  to 
December  last.  The  amount  of  organic  matter  carried  out  by  the  canal  at  that  time 
was  about  250  tons  per  day.  This  was  not  far  from  the  amount  going  into  the  South 
Fork  alone  at  that  time,  and  was  probably  less  than  one-fourth  of  the  total  organic 
waste  produced  by  the  city  as  sewage.  This  can  not  be  definitely  known  until  a 
sanitary  survey  is  carried  over  the  city. 

It  mav  be  stated  that  if  all  the  sewage  of  the  city  was  made  tributary  to  the  c«nal 
before  decomposition  had  set  in,  then  a  volume  of  200,000  cubic  feet  per  minute  sent 
out  of  the  city  would  not  improve  the  condition  now  found  to  exist  m  the  canal. 

The'provisions  of  the  law  do  not  require  unnecessary  dilution,  and  it  may  be  wise 
to  provide  the  full  amount  of  600,000  cubic  feet  from  the  beginning. 

No  engineer  of  this  Board,  nor  of  any  previous  investigations,  have  recorded  an 
opinion  that  the  dilution  mentioned  is  not  required  for  a  sanitary  condition,  and  no 
engineer  has  said  that  with  this  dilution,  the  Illinois  River  would  be  fit  to  drink. 

5.  AVAILABLE  REVENUE. 

Assume  that  the  assessed  valuation  for  1891  will  be  $220,000,000,  and  that  the  valn- 
tion  increase  at  the  rate  of  5  per  cent  each  year,  which  is  certainly  a  conservative 
estimate,  at  the  end  of  ten  years  the  valuation  would  be  $341,292,000.  This  would 
permit  a  bond  issue  of  about  $17,000,000  in  ten  years  were  it  not  limited  in  the  law 
to  $15,000,000. 

If  these  bonds  are  issued  at  the  rate  of  $1,500,000  per  year  for  ten  years,  and  the 
rate  of  taxation  of  one-half  of  1  i)er  cent  is  applied,  then  the  total  realized  during 
the  ten  years  from  bonds  and  taxation  would  be  $25,535,000  after  paying  interest  cur- 
rently on  bonds  issued  at  the  rate  of  4  per  cent. 

If  one-twentieth  of  the  bonds  are  retired  each  year  by  money  from  the  tax  levy^ 
then  the  available  revenue  in  ten  years  will  be  less,  or  about  $20,000,000  to  ^,000,000, 
according  to  the  magnitudes  of  the  annual  issues  and  the  fiscal  policy  which  may  be 
adopted. 

It  is  well  not  to  lose  sight  of  other  sources  of  revenue  which  may  be  made  avail- 
able on  a  broad  range  poficy . 

1.  Special  assessment  will  be  available  for  lateral  channels  which  seem  a  local 
territory,  and  perhaps  to  a  limited  extent  on  the  main  channel. 

2.  Property  values  may  be  created  by  applying  the  material  excavated.  The  pos- 
sibility of  large  resources  are  covered  in  this. 

3.  Cooperation  on  the  part  of  the  United  States.  This  seems  to  have  been  lost 
sight  of. 

4.  The  dockage  and  water  power  will  be  sources  of  revenue  in  time,  though  this 
may  be  of  slow  development. 

It  is  impracticable  to  construct  an  economical  channel  for  drainage  which  is  not 
also  a  good  navigable  channel,  and  the  United  States  should  be  willing  to  put  into 
this  the  cost  of  the  8-foot  channel  which  its  officers  have  estimated  and  recom- 
mended. 

A  practical  fiscal  policy  should  be.  possible  under  this  law,  and  relief  can  never  be 
had  sooner  than  by  making  a  beginning. 

The  sanitary  project  of  this  city  is  a  necessity,  and  well-considered  investigation 
has  determined  that  the  ship-canal  solution  is  the  only  one  practicable  and  within 
the  financial  resoarces  of  this  city.  The  problem  must  be  solved  or  this  city  most 
stop  growing. 

6.   LARGE  Cri'Y  EXPENDITURES 

Cincinnati  put  from  twenty-five  to  thirty  million  into  the  Cincinnati  railway.  So 
far  as  direct  revenue  is  concerned,  the  capital  is  largely  sunk,  thougjijndireot.ly  the 
city  is  richly  repaid.  Digitized  byXjOOglC 
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Cbicaffo  has  pat  the  same  amount  in  her  park  system  since  1869,  and  has  not  felt 
the  bnraen,  nor  does  she  begrudge  the  expenditure. 

This  city  expends  about  twenty-five  million  each  year  for  all  purposes,  including 
the  money  for  special  assessments.  (See  last  city  report.)  This  is  as  much  as  it 
may  ever  be  necessary  to  raise  under  this  law  and  is  spread  over  a  term  of  years. 

Considering  the  sums  spent  by  other  cities  for  public  works,  the  sanitary  project 
at  twice  the  cost  ought  not  to  be  regarded  as  serious. 


SI^POBT  OF  COMMITTEB  OK  BKOINEERING  TO  BOARD  OF  TRU8TSEB  OF  THE  8AXITART 
DISTRICT  OF  CHICAGO,   SUBMlTFED  JANUARY  9,  1892. 

6entleme:x:  On  December  12,  1891  (page  298  of  proceedings),  your  honorable 
board  instructed  the  engineering  committee  as  follows : 

''i2e«oIt)0d,That  the  engineering  committee  be  instructed  to  carefully  examine  the 
work  of  the  engineering  department  and  any  proposed  plan  of  operations  and  make 
such  recommendations  as  will  expedite  the  beginning  of  actual  construction  upon 
the  main  channel  between  Chicago  and  Joliet,  and  secure  the  completion  of  the  en- 
tire channel  at  the  earliest  date  and  with  the  greatest  economy,  and  that  said  com- 
mittee report  as  soon  as  practicable."  ' 

This  resolution  calls  for  a  comprehensive  review  of  the  work  of  the  district  and 
the  formulation  of  a  policy  for  the  consideration  of  the. board.  The  committee  has 
made  full  use  of  the  time  at  its  disposal,  and  now  submits  a  general  report,  re- 
serving detailed  recommendations  for  further  consideration. 

The  committee  has  consulted  maps,  diagrams,  and  reports,  conferred  with  the 
chief  engineer,  heard  experts  upon  the  relative  cost  of  rock  excavation  under  water 
and  by  dry  quarr3riug  and  listened  to  the  objections  oftered  to  the  Chicago  end  of 
the  route  as  adopted,  on  behalf  o|the  several  railway  corporations  interested.  In 
addition,  each  member  has  used  every  opportunity  to  inform  himself  upon  the  matter 
in  hand. 

PAST  POLICY  OF  THE  BOARD. 

Tour  committee  can  not  ascertain  from  the  records  or  bv  personal  inquiry  that 
the  action  of  the  board  has  been  guided  heretofore  by  a  dehnite  policy  or  a  specific 
plan  of  operations.    If  so,  it  was  not  a  matter  of  general  infomiation. 

The  fol  lowing  have  appeared  to  the  committee : 

(1)  The  estimates  of  tne  engineer  contemplated  fixed  bridges  throughout  the  route 
from  Chicago  to  Lockport.  The  requirement  of  swing  bridges  and  a  navigabe  chan- 
nel was  one  not  anticipated  by  the  railways,  as  appeared  in  the  hearings  by  the  com- 
mittee. 

(2)  The  channel  of  a  capacity  of  600,000  cubic  feet  per  minute  through  the  rock 
begins  at  Sag,  when  the  law  requires  that  it  should  begin  at  Willow  Springs,  5  miles 
nearer  Chicago.     (See  section  23  in  regard  to  "territory  with  a  rocky  stratum.") 

(3)  The  dimensions  of  the  channel,  its  depth  at  the  starting  point,  and  its  grade, 
are  not  matters  of  official  record,  nor  are  the  works  proposed  for  the  dovolopnient 
of  water  power  belo'w  Lockport.  In  fact  there  are  no  proper  records  which  indicate 
the  plans  of  the  board.  So  far  as  the  committee  can  infer,  one  foot  only  is  allowed 
for  fall  in  a  distance  of  7  miles  from  the  lake  through  the  river  to  the  stock  yards, 
and  the  grades  are  relatively  much  less  than  those  adopted  by  Messrs.  Worthen  and 
Newton.  It  is  extremely  doubtful  if  the  channel  as  designed  will  pass  muster  under 
section  27  of  the  law. 

(4)  Every  engineer  of  the  board  has  suggested  that  work  should  begin  on  the  rock 
cut,  between  Sag  and  Lockport,  as  the  completion  of  this  section  requires  the  longest 
time  and  is  a  measure  of  the  period  when  the  entire  work  may  be  made  available. 
Statements  have  been  made  which  led  to  the  inference  that  condemnation  proceed- 

-ings  here  would  require  one  year.    It  has  been  ascertained  that  they  can  be  com- 
pleted for  practical  purposes  in  sixty  days. 

(5)  The  attention  of  tne  Board  was  largely  concentrated  on  the  work  between  the 
stock  yards  and  the  Desplaines  River  at  Summit,  a  section  that  would  have  been 
useless  for  several  years  until  the  remainder  of  the  work  could  be  completed.  It  was 
intended  to  erect  pumping  works  at  Corwith,  and  it  is  inferred  that  pumping  works 
were  also  to  be  erected  at  Summit  to  throw  water  into  the  Desplaines  River,  a  pur- 
pose certainly  contrary  to  the  spirit  of  the  law.  The  report  of  the  engineering  com- 
mitter, July  11,  1891  (page  201  of  proceedings),  seems  to  contemplate  this  section  as 
the  only  work  prior  to  1893. 

The  above,  and  all  that  has  come  to  the  attention  of  the  committee,  is  in  harmony 
with  the  following : 

That  the  work  immediately  contemplated  was  a  channel  by  the  most  direct  route 
from  the  South  Fork  to  the  Desplaines  River,  near  the  Ogden-Wentworth  Dam^^  the 
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line  aa  adopted,  said  channel  to  be  spanned  by  fixed  bridges  and  to  be  operated  by 

Eumping  works  to  the  capacity  of  the  canal  at  Corwith,  and  similar  works  at  the 
►esplaines  Kiver,  the  work  to  be  completed  during  1892-'93.    No  iuTestment  was  to 
be  made  on  the  remainder  of  the  work. 


THE  ROCK  CUT. 

[' 

i  As  the  estimated  cost  of  15  mile's  of  work,  covering  the  rock  cut  between  Willo-w 

Springs  and  Lockport,  is  about  80  per  cent  of  the  entire  cost  of  ezcayation  between 
»  Chicago  and  Lockport,  and  as  the  time  required  to  do  this  portion  of  the  work  is 

longer  than  that  required  for  any  other^ section,  the  committee  has  given  this  portion 
of  the  route  special  at  ten  tion  as  the  progress  here  made  is  a  measure  of  the  time  when 
the  entire  work  may  be  made  available. 

The  line  adopted  follows  the  course  of  the  Desplaiues  River,  and  it  was  proposed  to 
excavate  the  rock  under  water.  The  chi^f  engineer  asserted  that  no  other  location 
was  feasible,  and  that,  in  any  event,  the  rock  could  be  excavated  as  cheaply  under 
water  as  by  dry  quarrying.  Upon  diligent  inquiry,  he  failed  to  adduce  any  experi- 
ence in  justification  of  hiH  conclusions  or  in  support  of  the  price  used  in  the  estimate 
($1.10  per  cubic  yard)  which  appeared  to  be  entirely  too  low  for  the  character  of  rock 
(Niagara  limestoue),  nor  did  it  appear  that  the  chief  engineer  had  any  experience 
of  his  own  upon  which  to  base  an  opinion. 

The  committee  was  not  prepared  t4)  accept  these  concluRions.  The  method  pro- 
posed seemed  liable  to  serious  interruption  by  ice  and  flood  and  to  be  subject  to 
every  rontingency,  thus  rendering  very  uncertain  the  time  of  completioti  and  the 
cost,  and  the  channel  itself  would  be  left  in  very  irregular  condition,  thus  seriously 
impeding  the  flow  of  water  and  necessitating  a  larger  section  to  carry  the  requisite 
volume.  It  was  doubted  whether  the  method  would  be  followed  in  actual  practice, 
and  it  seemed  probable  that  the  work  would  be  done  better,  quicker,  and  more 
cheaply  by  dry  quarrying  during  such  months  of  the  year  as  the  cjat  could  be  main- 
tained free  from  the  waters  of  the  river. 

On  the  other  hand,  could  a  location  be  obtained  capable  of  protection  against  the 
river  and  all  surface  water,  except  what  fell  directly  from  the  clouds,  and  sliould  the 
rock  itself  not  be  wat-er-bearing  to  the  extent  of  requiring  a  large  outlay  to  main- 
tain dry  quarry  pits,  the  work  could  be  prosecuted  continuously  throughout  the 
year  and  free  Arom  contingencies,  thus  greatly  expediting  the  completion  of  the 
work  and  insuring  the  very  lowest  prices. 

The  matter  was  of  such  grave  import  that  the  committee  sought  the  advice  of  ex- 
l>ert8,  and  men  of  the  widest  experience  cheerfully  responded  to  the  request  of  the 
committee  either  in  person  or  by  letter,  as  Gen.  Charles  Fitz  Simons,  the  McArthur 
Brothers,  John  Dolese,  of  Dolese  &  Shepard;  Mr.  Earnshaw,  Mr.  Merriman^  Gon. 
O.  M.  Poe,  U.  S.  Engineer  Corps,  of  Detroit,  and  Dunbar  &  Son,  of  Buffalo. 

It  was  the  unanimous  opinion  that  when  dry  pits  could  be  readily  maintained  the 
work  could  be  done  much  cheaper  and  more  expeditiously  by  dry  quarrying,  and 
that  under  such  condition  the  work  could  be  prosecuted  throughout  the  year.  Such 
testimony  as  was  specific  indicated  that  it  could  be  done  by  this  method  for  one- 
third  to  one-half  the  cost  of  under-watAr  work.  Such  testimony  as  was  given  in 
regard  to  the  rock  lying  between  Sag  and  Lockport,  and  such  other  information  as 
the  committee  has  gathered,  indicates  that  the  amount  of  quarry  water  to  contend 
with  over  these  10  miles  will  be  small,  and  not  an  item  of  moment  in  the  cost  of  the 
work.  Over  these  5  miles  from  Willow  Springs  to  Sag  the  rock  is  relatively  small 
in  amount  and  overlaid  with  drift,  and  no  conclusion  is  ottered  at  this  time. 

Your  committee  finds  that  between  Sag  and  Lockport  there  is  considerable  latitude 
for  the  choice  of  a  route  that  can  be  ])rotected  from  surface  water  at  comparatively 
small  expense  and  that  will  afford  ready  drainage  for  any  quaiTy  water  that  may 
require  pumping ;  and  it  is  probable  that  such  routes  may  be  considered ;  the  total 
amonnts  of  rock  will  not  greatly  dift'er. 

The  probable  saving  ranges  in  the  million  according  to  the  method  of  work  that, 
may  prove  expedient  and  the  contingencies  involved  in  the  present  location,  and  the 
time  required  may  be  reduced  and  made  an  element  of  certainty.     Your  committee, 
therefore,  urges  an  immediate  reconsideration  of  this  section  of  the  route,  and  the 
preparation  of  plans  for  its  ijrotection  from  surface  water. 

THE   RAILWAY  OBJECTIONS. 

In  view  of  the  determination  of  the  Board  to  make  the  channel  available  for  navi- 
gation as  required  h^  law,  the  location  adopted  ft-om  the  South  F'ork  to  Summit  be- 
came a  matter  of  serious  moment  to  the  railway  corponitions  which  must  cross  the 
same  by  means  of  swing  bridges,  and  especially  so  in  ]>roxiniity  to  yards  and  junc- 
tions. The  committee,  therefon^,  gave  three  hearings  at  which  all  the  corporations 
interested  were  lolly  represented.  r^  ^^^}^ 
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The  Tonte  between  Chicago  and  Lockport  is  crossed  at  eight  points  by  ten  distinct 
lines,  belonginjyr  to  six  oorporations,  and  seven  of  these  points  are  within  the  first 
9  miles.  The  Santa  Fe  Railway  is  crossed  fonr  timeai;  three  crossings  of  the  main 
line  and  one  at  the  throat  of  their  large  yard  at  Corwith. 

On  any  route  selected  there  will  be  railway  crossings^  and  the  number  of  these  on 
alternate  routes  can  not  be  reduced  below  seven  lines  crossing  at  four  points,  to 
eieht  lines  crossing  at  six  joints. 

The  constructive  cost  ol  the  first  9  miles  of  feasible  routes  will  not  greatly  dif- 
fer,  and  the  difference  in  cost  of  right  of  way  will  probably  be  far  less  than  the 
variation  in  claims  for  railway  damage's,  so  this  factor  becomes  of  prime  importance^ 
except  as  it  may  be  outweighed  by  considerations  which  pertain  to  the  efiiciency  of 
the  channel. 

Your  committee  finds  that  the  railways  are  not  disposed  in  any  way  to  needlessly 
embarrass  the  work.  They  regard  a  drawbridge  as  a  serious  matter  and  insist  that 
such  structures  shall  not  be  unnecessarily^trodnced  in  their  lines  and  that  they  be 
located,  if  practicable,  at  such  points  as  to  occasion  the  minimum  of  inconvenience. 

The  route  adopted  has  been  character ize<l  as  one  that  inflicts  the  maximum  possi- 
bility of  damage  between  the  waters  of  the  Chicago  River  and  Summit.  At  Corwith 
the  route  crosses  the  throat  of  the  main  yard  of  the  Santa  Fe  system,  the  canal,  and 
jiuietion  point  of  three  railway  lines,  all  m  a  short  distance.  The  situation  is  capable 
of  some  amelioration.  The  Santa  Fe  Railway  could  be  relocated  for  5  uiiles  to  the 
north  of  the  proposed  channel  between  Corwith  and  Summit,  thus  avoiding  two 
main-line  crossings,  but  the  position  of  the  yards  and  junctions  would  not  be  ma< 
terially  modified.  It  is  claimed  that  the  value  of  this  yard  would  be  destroyed  and 
a  yard  in  some  other  locality  necessitated,  the  entire  cost  of  which  would  fall  upon 
the  district,  an  item  in  itself  stated  at  over  $1,500,000.  This  situation  may  be  avoided 
or  bettered  by  a  route  to  the  south  of  the  yards,  oy  the  Illinois  and  Michigan  Canal, 
or  by  one  to  the  north  of  the  can^. 

The  crossing  at  Western  avenue  and  Thirty -ninth  street  is  only  less  serious.  Here 
are  encountered  the  tracks  of  the  Northern  Pacific  (not  yet  laid),  the  Panhandle, 
and  the  Stock  Yards  Company  leading  to  their  railway  yard.  It  is  a  waiting  point 
for  trains,  and  bridges  would  seriously  embarrass  the  business  to  the  stock  yards,  as 
the  point  is  now  operated.  The  situation  is  capable  of  .some  amelioration,  but  not 
to  the  extent  of  reaucing  the  point  to  the  status  of  the  main  lines  without  railical 
rearrangement.  This  may  be  possible,  but  the  situation  must  be  met  in  any  route 
from  the  South  Fork. 

The  route  adopted  was  probably  the  most  available  from  the  South  Fork  to  the 
vicinity  of  Summit,  for  tbe  purpose  of  pumping  works  at  the  canal  crossing  and  at 
the  Desplainea  River,  and  was  not  intended  for  navigation.  It  certainly  could  not 
liave  been  more  objectionably  located  for  the  latter  purpose.  It  is  suggested  by  the 
chief  engineer  that  the  West  Fork,  to  the  junction  point  near  Crawford  avenue, 
was  to  be  utilized  as  the  navigable  connection  with  the  Chicago  River,  but  no  record 
of  such  intention  is  found  in  any  report  or  proceeding,  and  this  view  is  not  in  har- 
mony with  the  estimates  for  fixed  bridges  over  the  eutire  route  and  with  the  chan- 
nel of  full  section  carried  through  to  the  South  Fork. 

The  whole  question  of  a  route  at  this  end  should  be  reconsidered.  The  construc- 
tive cost  should  be  reestimated,  the  right  of  way  appraise<l,  and  the  railway  dam- 
ages valued  for  each  line  that  may  be  available.  On  any  line  that  may  be  adopted, 
the  final  'determination  of  the  basis  of  railway  compeuHation  is  likely  to  be  a  matter 
of  tedious  litigation. 

The  cost  is  not,  however,  the  only  criterion.  Within  limits  of  cost,  considerations 
which  pertain  to  the  efiiciency  of  the  channel  and  its  adaptation  to  future  needs 
should  also  govern.  Some  of  these  may  be  stated  without  further  argument  at  this 
time. 

(1)  The  channel  should  effectively  remove  the  sewage  without  expensive  adjuncts 
and  anxilittriea  which  require  large  expenditures  for  operation  and  maintenance,  thus 
making  the  efficiency  dependent  on  the  whims  of  an  annual  appropriation  bill. 

(2)  The  plan  should  cmitemplate  the  easy  development  of  the  water  supply  in 
excess  of  the  capacity  of  the  Chicago  River  when  the  occasion  therefor  shall  arise, 
as  contemplated  by  the  law. 

(3)  All  conditions  should  be  avoided  which  will  in  any  way  militate  against  the 
ftillesttdevelopment  of  a  navigable  route  from  the  lakes  to  the  Mi88i6si])pi,  or  the 
development  of  a  deep-water  harbor.  While  these  are  not  issues  immediately  pend- 
ing, they  can  not  be  ignored.  The  only  feasible  line  for  a  waterway  between  the 
basin  oiF  the  St;  Lawrence  and  that  of  the  Mississippi  is  by  the  Chicago  divide,  and 
the  only  hope  for  a  waterway  in  this  generation  is  through  the  operations  of  this 
district,  and  for  this  object  we  may  confidently  enlist  the  aid  of  the  United  States 
in  proper  time.  The  deep-harbor  question  may  be  best  and  most  cheaply  solved 
through  the  worlgi  of  the  district  when  the  occasion  therefor  may  arise. 

Proper  consideration  has  not  been  given  to  the  Chicago  end  of  the  route,  and  for 
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this  purpose  the  matter  should  be  given  the  most  deliberate  judgment.  The  com- 
mittee has  no  fear  that  the  completion  of  the  work  will  thereby  be  delayed  or  its 
cost  increased;  in  fact,  such  a  course  is  likely  to  diminish  the  actual  total  of  ex- 
penditure during  the  period  for  which  the  bonds  will  be  issued.' 

OTHER  SECTIONS  OF  THE  ROUTE. 

Any  changes  in  the  location  of  the  section  of  10  miles  lying  in  the  Desplaines  River 
valley,  between  Summit  and  Sa^,  will  depend  largely  upon  the  changes -made  in 
the  rock  section  below  Sag,  and  in  the  Chicago  end  this  side  of  Summit. 

The  line  runs  through  material  varying  widely  in  character  and  subject  to  all  the 
contingencies  of  the  Desplaines  River.  The  channel  for  the  5  miles  below  Willow 
Si)rings  will  be  partly  in  rook  and  will  be  necessarily  slow  in  execution.  The  com- 
mittee has  not  ^iven  the  attention  to  this  section  of  the  route  which  would  warrant 
advice  at  this  time,  and  especially  as  any  changes  will  depend  in  some  degree  upon 
the  action  taken  upon  the  sections  below  and  above. 

The  work  necessary  below  Lockport  is  relatively  small,  not  requiring  a  long  time 
for  its  execution,  though  condemnation  proceedings  may  be  somewhtft  tedious.  The 
plans  contemplate  the  development  of  water  power.  It  is  submitted  tiiat  all  rights 
in  the  premises  will  be  guarded  by  securing  tne  right  of  wa;r,  and  that  the  plans  for 
such  development  shonul  be  in  accord  with  the  future  requirements  of  a  navigable 
channel.  The  work  below  Lockport  is  preeminently  a  matter  in  which  to  enlist 
Federal  cooperation,  and  before  any  necessity  arises  for  treating  this  section  ample 
time  will  be  permitted  to  define  the  policy  of  the  district  in  this  regard. 

The  relations  of  the  Chicago  River  system  to  the  works  of  the  district  are  not  yet 
determined,  and  surveys  will  be  required  for  thia  purpose. 

It  is  doubtful  whether  a  velocity  of  over  li  to  1^  miles  per  hour  through  the  river 
can  be  tolerated  with  due  regard  to  the  interests  of  navigation  or  the  stability  of  the 
channel,  with  so  many  necessary  obstructions  in  piers  and  atigles.  Some  400,000  cu- 
bic feet  per  minute  passed  through  the  South  Branch  in  the  flood  of  1887,  but  the  ve- 
locity at  local  points  was  excessive  and  the  water  at  Bridgeport  stood  some  4  feet 
above  the  lake. 

The  channel  can  be  ffreatly  improved  at  localities  and  probably  made  available  for 
a  volume  of  300,000  cuoic  feet  per  minute,  but  beyond  this  the  cost  is  likely  to  be  so 
large  as  to  make  a  channel  in  some  other  locality  a  measure  of  economy  when  the  oc- 
casion therefor  arises. 

OUTLINE  OF  POLICY. 

The  policy  of  the  district  is  governed  by  the  time  when  the  works  as  a  whole  may 
be  made  available  and  the  financial  operations  by  which  this  result  may  be  achieved 
within  the  resources  of  the  district  and  at  the  least  cost. 

The  10  miles  of  continuous  rock  cut  between  Sag  and  Lockport  demands  the  long- 
est time  in  execution.  This  will  require  one  thousand  actual  working  days,  or  four 
years,  and  work  should  begin  in  the  next  six  months.  The  5  miles  from  Willow 
Springs  to  Sag,  in  part  rock,  will  be  scarcely  less  tedious,  and  actual  work  should  also 
begin  this  season.  Other  items  will  not  add  over  10  cent  to  the  cost  of  excavation, 
so  the  preparation  for  work  is  not  a  serious  matter.  These  two  sections  will  include 
about  80  per  cent  of  the  total  cost  for  excavation  between  Chicago  and  Lockport. 

The  work  from  Chicago  to  Willow  Springs,  14  miles,  can  be  completed  in  1896  if 
actually  begun  in  force  in  the  spring  ot  1894.  The  preparation  of  plant  will  require 
some  time,  and  this  should  be  put  under  wav  in  1893.  The  cost  of  excavating  this 
section  will  be  exceeded  by  cost  of  right  of  way  and  damages.  The  adjustment  of 
all  questions  in  issue  at  the  Chicago  end  will  require  considerable  time. 

The  work  below  Lockport  can  be  completed,  if  undertaken,  in  1894  or  early  in 
1895.  The  litigation  here  will  involve  some  delays.  The  plans  should  be  in  harmony 
with  future  development  for  navigation.  The  water  power  will  be  conserved  in  the 
Hght  of  way. 

The  work  in  the  Chicago  River  can  also  await  the  latest  date,  though  the  plans 
for  its  develoi)ment  should  be  early  matured,  so  that  the  new  bridges  built  by  the 
city  and  any  changes  made  may  conform  to  future  requirements. 

The  general  plan  of  operations  outlined  in  calculated  to  make  the  shortest  possible 
investment  for  the  funds  prior  to  the  actual  coin])letion  of  the  work. 

The  cash  now  in  the  treasury  ($720,000)  will  cover  the  necessary  cost  of  preparing 
the  work  from  Willow  Springs  to  Lockport,  and  the  amount  to  be  received  in  taxes 
during  the  year  ($1,050,000)  will  cover  any  work  of  construction  that  can  be  under- 
taken this  seaiion. 

The  amount  required  for  the  work  outlined  is  not  yet  a  subject  of  close  estimate. 
The  Hection  from  Willow  Springs  to  Lockport  will  probably  fall  inside  of  $11,000,000, 
and  the  section  from  Chicago  to  Willow  Springs  should  not  exceed  $7,000,000,  much 
depending  on  the  matter   of   damages,   a   total   of  $18,000, OCX).    £^lo^ Lockport 
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$1,000,000  may  be  enfficient  for  present  coiihideration.  The  work  in  the  Chicago 
River  is  an  uncert-ain  item,  but  certainly  $1,000,000  will  greatly  better  the  stream 
for  the  uses  of  the  district  and  for  navigation. 

Through  taxes,  bonds,  and  special  assessments  not  less  than  $20,000,000  may  be 
made  available,  so  there  is  no  present  reason  to^  suppose  that  the  resources  will  be 
inadequate. 

After  the  main  works  outlined  are  completed,  any  further  development  will  come 
logically  and  progressively,  without  entertaining  any  serious  financial  question,  pro- 
vided the  general  plan  is  now  properly  matured. 

BECOMMENDATIONS. 

Tour  committee  has  the  honor  to  recommend  as  folldws : 

1.  Reconsider  the  route  from  Sag  to  Lockport  at  once  and  prepare  plans  for  pro- 
tecting the  same  from  surface  water,  with' a  view  to  beginning  work  on  this  section 
at  the  earliest  practicable  date. 

The  reconsioeratlon  of  this  section  will  require  little  if  any  field  work  prior  to 
staking  out  the  adopted  line  on  the  ground.  It  should  be  possible  to  adopt  a  new 
route  and  prepare  pl&ns  for  the  same  in  sixty  to  ninety  da^^s,  and  actually  begin 
work  in  June.    Sufficient  property  can  be  acquired  by  that  time. 

2.  Relocate  the  route  where  necessary  between  Willow  Springs  and  Sag,  with  a 
view  to  beginning  work  this  season.  This  may  be  done  in  sixty  to  ninety  days  after 
the  Sag-Lockport  section.  • 

3.  Reconsider  the  whole  question  of  route  from  Chicago  to  Willow  Springs,  in  the 
Ught  of  present  needs  and  the  requirements  for  future  development. 

Provision  for  actual  construction  on  this  section  should  be  mad^  not  later  than 
the  latter  part  of  1893. 

4.  Reconsider  the  route  and  the  treatment  of  the  problem  below  Lockport. 
Litigation  here  may  require  one  year.    Work  need  not  begin  until  early  in  1895. 

Meantime  the  plans  may  be  matured  in  harmony  with  some  plan  for  navigi^tion  with 
Federal  cooperation. 

5.  Fix  the  conditions  to  be  met  through  the  Chicago  River  as  soon  as  practicable, 
8o  that  all  structures  and  modification  in  dock  line  may  conform  to  a  general  plan. 

The  city  will  doubtless  cooperate  in  this  policy  so  far  as  it  has  occasion  to  deal 
with  the  river  in  the  interests  of  navigation.  The  work  will  be  fragmentary  and 
may  involve  some  tedious  litigation,  and  any  opportunity  for  correcting  the  river  at 
localities  shoiUd  be  availed  oL  The  larger  part  of  the  work,  however,  may  be  post- 
poned should  financial  considerations  render  this  expedient. 

Your  committee  is  persuaded  that  every  energy  should  be  bent  to  secure  the  actual 
beginning  of  work  between  Sag  and  Lockport,  and  that  meantime  every  other  con- 
sideration should  be  subsidiary.  After  this  is  begun  ample  time  will  be  available 
for  the  careful  consideration  of  other  sections  of  the  route,  without  delaying  the 
completion  of  the  work  as  a  whole.  We  are  also  persuaded  that  such  a  course  will 
apply  the  resources  of  the  district  to  the  best  advantage. 

CONCLUSION. 

In  view  of  some  carrent  misconceptions,  your  committee  wonld  add  the  following 
as  bearing  upon  the  character  of  the  project  as  a  whole : 

(1)  This  solution  of  the  sanitary  problem  was  adopted  because  it  was  much  the 
cheapest,  involved  little  or  nothing  for  maintenance  and  operation,  and  had  collateral 
advantages  as  a  waterwav. 

(2)  The  capacity  was  fixed  by  two  considerations :  (a)  That  the  channel  should 
provide  the  necessary  dilution  to  maintain  a  sanitary  eondition  for  the  probable 
growth  of  population  during  the  tune  for  which  the  bonds  are  issued,  or  until  the 
work  is  paid  for.  (b)  That  it  should  be  adequate,  in  conjunction  with  other  works, 
to  remove  snow  and  rain  water  in  floods,  and  thus  prevent  contamination  of  the  lake 
at  snch  times. 

(3)  It  is  not  practicable,  on  account  of  exc(^ssive  cost,  to  make  a  channel  that  will 
carry  the  requisite  volume  of  water  and  at  the  same  time  be  unnavigable.  This  is 
determined  by  the  physical  conditions.  A  channel  flowing  at  a  high  velocity  re- 
quires a  high  grade,  thus  increasing  the  depth  of  rock-cutting  at  the  lower  end. 
Such  a  channel  will  be  unstable  in  the  clay. 

(4)  For  the  required  capacity  a  deep  channel  is  less  costly  than  a  wide  one.  It  is 
also  subject  to  less  variation  in  flow,  by  changes  in  the  level  of  the  lake,  by  floods, 
and  by  ice,  and  it  is  more  easily  regulated  at  the  lower  end  on  account  of  less  fall. 

These  are  the  substantial  considerations  which  determined  the  present  general 
plan  as  outlined  fn  the  law.  Fortunately,  all  these  conditions  are  also  in  the  interest 
of  navigation.  The  only  incident  for  actual  navigation  is  proper  railway  and  high- 
way cioeaings. 
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This  law  wa«  matured  after  long  c^DHidnratioii,  and  i»  explicit  in  it's  provisions. 
It  lays  down  the  couditioDs  which  must  bo  met,  and  definitely  prescribes  the  limita- 
tions upon  capacity  and  size  of  channel.  It  is  no  part  of  the  dnty  of  this  bofU^d.  to 
question  these  provisions,  and  it  has  iio  option  other  than  to  carry  them  oat  in  ac* 
cordance  with  their  fall  spirit. 

Very  respectfally  submitted. 

Lyman  E.  Cooley, 

WlLUAM  BOLDENWECK, 

John  J.  Altpkter, 

Committee  on  Engineering, 
The  honorable  the  Boabd  of  Tkustses  of  the  Sanitaby  District  of  Chicago. 


ftEPOBT  OF  HR.  WILLIAMS,   CHIEF  ENGINEER,  TO  THE  BOARD  OF  TRUSTEES  OF  THE 
SANITARY  DISTRICT  OF  CHICAGO,   SUBMiriBD  FEBRUARY  17,   1892. 

Chicago,  Fefrmary  17, 1892, 

Gentlemen:  On  January  16  your  honorable  board  passed  an  order  as  follows: 

**  ReeoUedy  That  the  chief  engineer  is  hereby  instructed  to  submit,  as  soon  as  prac- 
ticable, alternative  locations  for  the  route  between  Sag  and  Lockport,  with  compara- 
tive estimates  in  sufficient  detail  to  determine  the  relative  cost  of  the  several  lines 
that  may  be  considered,  and  that  he  include  in  said  estimates  all  collateral  works 
and  damages. 

In  complying  with  this  order  it  is  found  that  to  make  a  proper  preliminary  location 
and  estimate  for  alternate  lines  between  the  points  named  that  will  admit  of  the  best 
method  of  treatment  and  be  conformable  to  the  sanitary  district  law  involves  a  con- 
sideration of  the  work  which  will  be  necessary  to  improve,  for  the  passage  of  water, 
the  Desplaines  River  from  some  point  above  Lockport  to  the  upper  basin  at  Joliet 
and  that  which  will  be  necessary  in  excavating  the  main  channel  between  Sa^  alid 
Willow  Springs.  I  have  hence  exceeded  the  instructions  to  the  extent  of  submitting 
alternative  loctitions  for  the  route  between  Willow  Springs  and  the  upper  basin,  with 
comparative  estimates  for  quantities  and  cost  for  the  whole  distsnce,  based  upon  the 
most  economical  channel  of  uniform  depth.  Within  these  limits  is  comprised  nearly 
all  the  rock  excavation  on  the  line  of  the  proposed  main  drainage  channel  from. 
Chicago  to  the  upper  basin. 

Each  of  the  several  lines  considered  in  tlie  comparative  estimates  have  received 
similar  treatment,  and  the  estimates  are  based  upon  the  same  method  of  working, 
except  so  far  as  differences  of  location  compel  variations. 

There  are  three  distinct  routes  from  Willow  Springs  to  Lockport  and  four  from  a 
point  above  Lemont  to  Lockport  covered  by  these  estimates.  At  or  about  Lockport 
all  four  lines  merge  into  one.  These  various  lines  are  shown  upon  the  accompany- 
ing map,  which  is  made  in  two  sections,  the  estimates  being  given  in  Appendix  A. 
Tlie  fifth  line  shown  on  the  map  is  considered  wholly  as  regards  a  different  method 
of  treatment  and  receives  separate  consideration  hereinafter. 

Line  No.  1  follows  the  location  made  by  Mr.  William  E.  Worthen  to  a  point  above 
Lockport,  where  there  is  a  deflection  into  a  line  common  to  all  routes.  This  line  is 
situated  almost  entirely  on  the  north  and  west  side  of  the  Desplaines  River,  striking 
the  river  only  at  a  very  few  points. 

Line  No.  2  is  on  thelocation  made  by  Mr.  Samuel  G.  Artingstall^  intersecting  the 
common  line  at  Lockport.  It  follows  the  bed  of  the  river  as  closely  as  is  consistent 
with  a  satisfactory  alignment. 

Line  No.  3  is  a  new  location  throughout.  As  far  as  possible  it  lies  on  the  south  and 
east  side  of  the  Desplaines  River,  between  the  river  and  the  Illinois  and  Michigan 
Canal.  It  necessarily  crosses  bends  of  the  river  in  a  few  places,  but  in  such  a  manner 
that  with  a  comparatively  small  amount  of  excavation  the  river  channel  may  be 
changed  so  as  to  protect t  the  new  work.  It  involves  a  new  location  of  the  Chicago, 
Santa  Fe  and  California  Railway  for  a  distance  of  22,200  feet,  6,000  feet  of  which  the 
oompanyis  now  engaged  in  making  for  the  purjiose  of  improving  their  line,  leav- 
ing 16,200  feet  to  be  changed  should  the  route  be  adopted. 

Line  No.  4  and  No.  4  A  are  still  other  new  locations;  the  former  following  line  No. 
3  to  a  point  nearly  1^  miles  above  Leniout,  where  it  divcrgoH,  crossing  the  Illinois 
and  Michigan  Canal  one-half  mile  below  Lemont,  and  again  crossing  the  canal 
about  1  mile  abo^)  Lockport.  This  line  involves  a  shifting  of  the  tracks  of  the 
Chicago  and  Alton  Railroad  near  Romeo,  for  a  distance  of  4,000  feet,  and  either  the 
abandonment  of  the  Illinois  and  Michigan  Canal  below  the  iirst  crossing,  or  the 
carrying  of  that  canal  across  the  new  channel  in  flumes,  with  a  waiv^rof  the  navi- 
gability of  the  latter.  Digitized  by  VjOO^ 
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No.  4  A  18  a  variation  of  line  4  lying  Iwtween  the  two  canal  crossings.  It  il<»«8  not 
ditlVr  materially  from  the  latter. 

Line  No.  5,  as  heretofore  stated,  is  considered  wholly  with  reference  to  a  difl"ereiit 
treatment  of  the  project  from  that  proposed  for  lines  i,  2,  3,  and  4.  I'hls  ditterenfre 
of  treatment  is  described  in  another  place.  This  line  starts  at  Willow  Springs, 
coincident  with  line  2,  and  continues  in  that  line  a  distance  of  7,000  feet,  thence  in 
the  Bftme  course  to  the  west  line  of  section  14,  below  Sag  Junction,  crossin'^  the  Illi- 
nois and  Michigan  Canal  on  the  way,  3^  miles  below  Willow  Springs.  Theuce  the 
line  deflects  northward  into  the  Lemont  tangent  of  the  present  canal  produced ; 
theuce  it  follows  the  bed  of  the  canal  past  Lemont,  and  continues  in  a  -straight 
course  to  the  Romeo  point,  which  it  rounds  with  an  easy  curve,  thence  taking  a 
straight  course  to  Dam  No.  1,  at  the  lower  end  of  the  upper  basin  at  Joliet.  It  fol- 
lows close  to  line  4,  eaflt  of  the  canal,  and  passes  ea«t  of  the  wire  mill  at  Loekport, 
and  under  the*  bridge  of  the  Elgin,  Joliet  and  Eastern  KuiltoAd.  From  Willow 
Springs  to  Dam. No.  1  there  are  but  two  curves,  the  whole  distance  bein^  accom- 
plished by  three  tangents. 

The  adoption  of  this  lipe  will  involve  the  reconstruction  of  the  present  canal  in  three 
sections  aggregating  a  total  distance  of  26,000  feet.  It  involves  two  canal  crossings, 
a  change  m  the  Chicago,  Santa  Fe  and  California  Railroad  for  one-half  mile,  and  a 
recons&uction  of  the  Chicago,  Alton  and  St.  Louis  Railroad  in  two  sections  aggre- 
gating in  all  28,000  feet  of  double  track.  Like  No.  4,  it  necessilates  the  abandon- 
ment of  the  Illinois  and  Michigan  Canal,  or  the  carrying  of  the  same  across  the  pro- 
X>o8ed  new  canal  in  flumes. 

Within  the  range  of  the  above  described  lines,  almost  the  whole  of  the  Desplaines 
River  Valle^^  is  included,  that  can  be  said  to  be  available  for  canal  construction. 

In  the  estimates  of  cost,  given  in  Appendix  A,  for  the  first  four  lines  that  of  the 
nght  of  way  has  been  excliided,  except  to  state  approximately  the  number  of  acres. 
The  results  are  ])eculiarly  notable  in  the  small  variation  that  there  is  between  the 
lowest  and  the  highest,  viz,  No.  3  and  No.  1,  respectively,  which  is  slightly  less  than 
5  per  cent.  Indeed,  this  variation  is  so  small  that  without  considering  the  question 
of  right  of  way,  facilities  for  working  which  the  various  linfis  present,  and  the  prob- 
able nazard  from  floods  in  the  Desplaines  River,  one  would  be  in  grave  doubt  as  to 
which  line  to  recommend.  This  doubt  is  still  further  increased  when  we  consider 
that  where  the  surface  of  the  rock  is  overlaid  with  glacial  drift,  as  it  generally  is 
from  Willow  Springs  to  Lemout,  the  profiles  of  the  rock  from  which  the  estimates 
are  m«de  are  not  absolutely  reliable,  owing  to  the  incompleteness  of  the  borings,  and 
that  this  unreliability  exists  probably  to  a  greater  extent  with  lines  3  and  4  than 
with  either  of  the  others. 

Probably  the  surer  and  more  conclusive  way  to  arrive  at  a  decision  relative  to 
these  lines  is  by  a  profess  of  exclusion. 

COMPARISON  OP  3  AND  4. 

Comparing  No.  3  and  No.  4  it  is  seen  that  the  estimated  cost  of  the  latter  line  is 
$271,752  greater  than  the  former;  the  estimated  cost  of  No.  3  being  $11,740,678. 

No.  4  for  a  part  of  its  l«ngth  has  some  advantage  in  the  matter  of  exposure  to 
flood&of  the  D>esplaineB  River,  but  on  the  other  hand  is  exposed  to  all  drainage  from 
the  south  of  the  line  for  several  miles.  It  is  also  1,000  feet  shorter.  It. will  require, 
in  order  to  prevent  damages  by  overflow,  the  condemnation  of  435  acres  6f  land  more 
than  No.  3.  It  crosses  the  canal  twice,  which  will  be  an  obstruction  in  working, 
and  involves  the  raising,  complicated  questions  with  the  canal  commissioners,  since 
the  canal  will  either  have  to  be  abandoned  or  carried  in  flumes  across  the  new  chan- 
nel. The  estimates  are  based  on  the  proposition  to  abandon  the  canal,  an  to  t;arry  it 
acroes  the  channels  in  flumes  would  defeat  the  purpose  of  the  plan. 

In  this  comparison  it  should  be  borne  in  mind  tliat  the  doubt  which  exists  as  to 
the  relative  quantities  for  some  of  the  lines  does  not  exist  as  between  these  two,  for 
the  reason  that  throughout  that  portion  of  their  length  where  they  follow  difl'erent 
routes  surveys  of  the  surface  of  the  rock  and  of  the  ground  have  been  carefully 
made.  It  is  only  in  the  section  common  to  each  that  the  profile  of  the  rock  is  not 
reaBonably  reliable.  Hence,  as  between  these  two  lines,  I  have  no  hesitstiou  ui  pre- 
ferring No.  3. 

COMPARISON   OF  "2  AND  3. 

In  comparing  lines  Nos.  2  and  3  it  is  seen  that  omitting  right  of  way  No.  3  is  ap- 
parently $140,966  cheaper  than  No.  2,  and  that  it  is  l,i>00  feet  shoi-ter.  It  is  also 
much  less  hazardous  in  the  matter  of  floods,  and  is  likely  to  be  less  subject  to  water 
in  the  excavation  during  ordinary  stages  of  the  river.  During  the  construction  of 
line  No.  2  the  river  will  be  forced  into  a  new  bed  for  a  considerable  part  of  the  way, 
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which  will  not  be  thorouehly  puddled  and  comparatively  water  tight,  as  the  old  hod 
is.  The  levee  that  must  he  built  along  the  new  channel  will  for  a  large  part  of  the 
way  fall  in  the  beef  of  the  old  river,  and  the  land  will  slope  t«>ward  it  rather  than 
from  it,  rendering  it  more  difficult  to  exclude  water.  In  Bome  places  also  the  river 
must  be  forced  into  very  narrow  contines  between  the  now  canal  and  the  Chicago, 
Santa  Fe  and  California  Railway.  Indeed,  in  at  least  one  place,  either  the  line  or 
the  road  will  have  to  be  changed. 

It  has  the  advantage  of  saving  600  acres  in  right  of  way  and  in  land  subject  to 
overflow,  which,  at  $100  per  acre,  makes  it  cost  but  little  more  than  No.  3.  Its 
alignment,  however,  is  inferior,  ana  if  selected  should  be  modified  in  places. 

A  careful  balancing  of  the  arguments  for  and  against  each  of  these  two  lines 
makes  it  clear  that  line  3  is  much  to  be  preferred  to  line  2,  though  for  reasons  other 
than  those  shown  in  the  estimates.  Indeed,  estimates  are  incapable  of  showing  the 
real  differences  between  lines  under  conditions  such  as  these. 

COMPAtllSON  OP  1  AND  3. 

The  difference  in  cost  between  lines  Nos.  1  and  3  is  apparently  $539,375,  omitting 
riffht  of  way.  Line  No.  1  is  also  3,000  feet  longer  than  No.  3.  In  the  facility  wim 
which  it  can  be  protected  from  floodsln  the  Desplaines  River,  line  No.  1  is  perhaps 
slightly  superior  to  line  3;  but  it  has  the  disadvantage  of  being  on  the  north  and 
west  sides  of  the  river,  and  hence  exposed  to  the  drainage  from  all  the  creeks  and 
ravines  and  drainage  areas  tributary  to  the  river.  On  the  other  hand,  the  canal  pro- 
tects line  3  bv  intercepting  the  drainage  firom  the  south  and  east,  which  would 
otherwise  reach  the  new  channel. 

The  lands  which  it  will  be  necessary  to  condemn  for  line  3  are  in  excess  of  those 
for  line  1  by  663  acres.  Giving  these  lands  an  extravagant  price  will  still  leave  the 
balance  largely  in  favor  of  line  3.  This  line  also  has  a  better  alignment  than  any 
that  have  been  considered. 

In  thus  analyzing  the  advantages  and  disadvantages  of  the  several  routes  above 
described  upon  which  estimates  have  been  made,  I  am  decidedly  of  the  opinion  that 
line  No.  3  is  the  proper  one  to  adopt  for  the  main  drainage  channel. 

The  conclusion  reached  regarding  the  merits  of  the  K»ur  lines  under  discussion 
stands  independently  of  the  manner  of  treating  the  problem  after  encountering  the 
slomng  ground  just  above  Lockport. 

Though  the  comparison  of  cost  has  been  made  upon  the  basis  of  completed  work 
in  each  case,  from  Willow  Springs  to  the  upper  basin,  the  fact  that  all  the  lines 
merge  into  one  at  Lockport,  the  plan  below  being  common  to  all,  still  leaves  the 
relative  showing  correct  for  any  treatment  that  mav  be  given.    ' 

That  there  may  be  a  full  understanding  of  what  this  plan  is,  and  its  merits,  if  any, 
it  is  presented  with  two  other  projects  that  have  heretofore  been  proposed,  covering 
the  length' of  about  23,000  feet  lying  between  the  end  of  the  18-foot  channel,  as  pro- 
posed by  the  late  Chief  Engineer,  and  the  upper  basin. 

Flan  i. — Mr.  Worthen's  plan  was  to  continue  the  main  channel  with  a  uniform 
slope  along  the  line  shown  on  the  map,  to  a  point  opposite  the  upper  basin,  and  from 
this  point  the  water  was  to  pass  through  Joliet  by  means  of  a  24-foot  steel  pipe.  In 
lieu  of  this  the  water  could  be  allc  wed  to  escape  into  tlfe  upper  basin  and  the  river 
channel  from  the  basin  down  improved  to  the  proper  capacity.  If  'this  plan  were 
carried  out,  the  upper  or  lake  level  would  be  maintained  as  far  as  the  upper  basin, 
and  incidentally  an  excellent  development  of  water  power  secured.  On  the  west  of 
the  river  valley  would  be  the  high  level  canal,  and  nearly  parallel  therewith  and 
from  25  to  35  feet  below  it  the  river  bed  and  the  upper  basin  to  act  as  a  tail  race. 

Plan  S, — ^Mr.  ArtingstalVs  plan  contemplates  an  improvement  of  the  river  bed  by 
excavating  and  revetting  the  sides,  and  by  building  tnree  dams,  which  will  allow  a 
descent  in  as  many  stages.  This  plan  would  allow  of  a  partial  utilization  of  the 
water  power,  but  without  extensive  subsidiary  canals  would  not  give  a  ftiU  devel- 
opment thereof. 

Flan  3. — ^l^'he  present  plan,  the  cost  of  which  is  given  in  the  estimates,  is  to  use 
sufficient  of  the  waste  excavation  from  the  canal  between  Willow  Springs  and  Lock- 
port  to  build  a  water-tight  bank  100  to  120  feet  wide  on  top,  from  a  point  9,000  feet 
above  Lockport  to  the  upper  basin,  confining  the  water  between  this  bank  and  the 
high  ground  on  the  west  side  of  the  river.  It  is  also  proposed  to  waste  a  large 
amount  of  material  on  the  west  side  of  the  channel  formed  by  this  embankment,  and 
thereby  limit  the  spread  of  the  water.  This  plan  will  incidentally  furnish  as  good 
a  development  of  Water  power  as  it  is  possible  to  secure. 

It  is  proposed  to  build  this  retaining  bank  to  a  height  of  8  feet  above  datum  and 
to  let  the  water  out  into  the  upper  basin  through  5-foot  cast-iron  pipe  sluices,  con- 
troUfMl  with  gates.  Such  an  arrangement  will  remove  any  possible  chance  of  the 
bank  boing  overflowed  under  the  worst  conditions. 

The  general  scheme  as  outlined  on  the  map  is  quite  preliminary  and  to  a  consider- 
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ablo  extent  nearly  [merely  f]  suggestive;  it  can  not  be  worked  out  properly  in  detail 
until  the  territory  covered  by  it  has  been  surveyed. 

Indeed,  it  Hliould  be  said  that  in  this  matter  of  the  t(*rminal,  below  Lockport,  there 
are  modifications  which  can  be  made  in  the  plan,  and  probably  will  1)e  maile  on  fuller 
study,  which  it  is  premature  to  enter  into  here. 

A  eompariaon  of  the  cost  of  covering  this  stretch  of  23,000  feet,  by  each  of  tfce  three 
Beveral  plans  described  is  given  in  Appendix  B. 

The  right  of  way  required  for  plans  1  and  3  is  the  same,  though  it  is  impossible 
to  state  how  much  it  is  without  considering  the  question  with  reference  to  the  legal 
rights  of  the  district  to  water  power  created  by  it.  Plan  2  does  not  require  so  much 
land  by  about  670  acres.' 

In  arriving  at  the  results  in  Appendices  A  and  B,  it  wiU  be  noticed  that  11,000,000 
yards  waste  is  estimated  as  beingnauled  at  7  cents  per  cubic  yard,  and  that  3,000,000 
cubic  yards  of  rock  are  allowed  at  a  reduced  price,  and  credit  given  it  ii^  Appendix 
B,  plan  3. 

This  waste  enters  into  the  bank  that  coniines  the  water  below  Lookport,  into  a 
bank  for  the  Elgin,  Joliet  and  Eastern  BaUroad,  and  into  spoil  banks  west  of  the  pro- 
posed canal,  thus  raising  the  land  and  limiting  the  spread  of  the  water. 

As  to  the  rate  of  7  cents  per  cubic  yard,  due  to  the  haul  of  the  material  from  the 
excavation  to  the  place  of  deposit,  it  should  be  said  that  it  has  been  arrived  at  by 
ve^  thorough  investigations  and  estimates  made  by  Assistant  Engineer  H.  B.  Alex- 
ander, the  results  of  which  are  embodied  in  a  report  from  Mr.  Alexander,  which  I 
submit  herewith  as  Appendix  C. 

This  rate  is  shown  to  be  the  difference  in  cost  between  wasting  the  material  adja- 
cent to  the  line  of  the  canal,  and  hauling  it  into  banks  an  average  distance  of  10 
miles,  fhll  allowance  being  made  for  cost  of  track,  equipment  and  operation.  In  re- 
gard to  the  cost  of  the  r>iad  it  should  be  said  that  the  mere  building  of  the  roadbed 
without  track  and  ballast  is  a  part  of  the  excavation  of  the  canaL  material  from  the 
channel  being  used  to  build  the  bank  for  the  road.  Such  a  bank,  or  something  its 
equivalent)  is  necessary  to  protect  the  excavation  from  the  floods  in  the  river,  so 
that  the  bank  serves  a  double  purpose. 

The  allowance  of  10  cents  per  cubic  yard  on  3,000,000  cubic  yards  of  rock  is  based 
on  the  theory  that  if  all  but  this  amount  of  the  best  quality  of  rock  is  permanently 
disposed  of  from  the  first,  that  contractors  will  be  found,  who  in  making  bids  will 
for  the  sake  of  owning  this  stone,  take  the  work  at  a  very  low  price. 

There  are  large  quantities,  running  into  hundreds  of  thousands  of  yards,  of  just 
such  stone  quarried  and  sold  every  year  in  and  about  Chicago,  and  there  seems  little 
doubt  that  the  reason  why  this  waste  rock  has  heretofore  been  considered  of  no  im- 
portance arises  from  the  immense  quantity  which  might  belong  to  a  great  number  of 
persons  and  thereby  become  valueless  from  its  vef y  plentifulness. 

The  incidental  advantages  which  will  be  derived  and  the  ultimate  profits  which 
may  be  reasonably  expected  to  accrue  from  carrying  out  this  plan,  run  up  into  mil- 
lions of  dollars.    Some  of  these  may  be  summed  up  as  follows : 

1.  By  permanently  disposing  of  all  but  about  3,000,000  yards  of  rock,  this  amount 
will,  as  heretofore  stated,  be  of  value,  and  the  contractor,  who  may  own  it  after  the 
-work  is  done,  can  dispose  of  it  at  remunerative  prices,  for  ballast,  for  crib  work,  and 
rubble  masonry ;  and  will  doubtless  in  submitting  a  proposition  do  so  with  this  in 
view,  making  allowances  to  the  benefit  of  the  sanitary  district.  On  the  other  hand, 
if  the  whole  amount  of  rock  is  wasted;  it  will  have  little  or  no  value  to  anyone,  as 
the  market  will  be  glutted  with  cheap  stone.  , 

2.  As  far  as  possible,  it  should  be  the  policy  of  the  sanitary  district  to  so  dispose  of 
excavated  material  as  to  leave  the  banks  elear  of  spoil.  Much  value  will  accrue  to 
the  right  of  way  for  the  canal  if  it  is  kept  clear  of  waste  banks;  but  if  it  is  encum- 
bered with  a  chain  of  mountains  on  each  side,  its  value  will  be  almost  destroyed. 
Four  hundred  feet  of  right  of  way  clear  will  be  of  more  value  than  800  feet  cumbered 
with  spoil. 

3.  By  carrying  out  the  proposed  plan  below  Lockport  a  channel  of  full  depth  will 
"be  extended  4  miles  further,  and  whatever  the  depth  of  the  waterway  which  the 
Uiiited  States  Government  may  build  to  the  Mississippi  River,  these  4  miles  will  be 
of  great  benefit,  and,  in  dealing  with  Congress^  as  the  sanitary  district  will  ultimately 
do,  it  should  receive  recognition  to  the  financial  benefit  of  the  district. 

4.  This  plan  furnishes  means  for  the  complete  control  and  measurement  of  the 
water  which  passes  do^vn  the  river  at  all  times,  and  will  doubtless  prove  of  great 
value  in  preventing  actual  damages  in  the  river  below  in  the  time  of  excessive  floods, 
and  parncularly  in  furnishing  a  check  by  which  claims  for  fictitious  damages  may 
be  met. 

5.  By  carrying  out  this  plan  the  sanitary  district  will  own  the  best  mill  sites,  and 
control  the  steadiest  and  most  reliable  water  power  in  the  Northwest. 

A  fall  of  33  feet,  which  will  generally  obtain  300,000  cubic  feet  per  minute,  will 
famish  18,000  horse  power,  and  with  600,000  cubic  feet  per  minute  it  will  furnish 
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36,000  borso  power.  At  the  very  low  piice  of  $10  per  horse  power,  the  first  quantity 
when  leased  will  bring  an  annual  rental  of  $180,000,  which  capitalized  at  5  per  cent 
is  $3,600,000,  while  the  greater  quantity  will  capitalize  at  $7,200,000.  That  this 
power  would  be  readily  taken  at  these  rates  admits  of  little  doubt.  It  should  be 
borne  in  mind  that  the  exocntion  of  thci  proposed  plan  creates  this  power  without 
another  cent  of  expenditure  other  than  short  flumes  and  pipes  to  conduct  the  water 
to  the  wheels. 

Line  No,  6, — Surveys  £^d  estimates  are  being  made  of  Line  No.  5,  the  location  of 
which  is  hereinbefore  described. 

The  estimates^  when  completed,  will  show  the  cost  of  this  line  by  two  methods  of 
treatment.  ' 

(1)  The  main  channel  proper  will  terminate  at  a  point  above  the  lower  croasing 
of  the  Illinois  and  Michigan  Canal,  at  which  place  controlling  gates  and  waste  flumes 
will  be  built.  Below  this  point  the  channel  will  become  a  tailrace,  and  the  water 
will  be  conducted  to  the  lower  basin  in  the  cheapest  manner  consistent  with  safety. 

(2)  Parallel  banks  wUl  be  built — one  on  each  side  of  the  line  below  the  lower 
crossing  of  the  canal,  and  as  far  down  as  a  point  just  above  the  Elgin,  Joliet  and 
Eastern  Railroad  Bridge.  There  they  will  end  in  a  cross  bank  forming  the  inclosed 
space.    At  this  point  waste  flumes  and  controlling  gates  will  be  provided  for. 

Th^  banks  of  the  channel  will  be  carried  up  to  a  height  of  8  feet  above  datum. 
This  method  will^accomplish  to  a  considerable  extent  the  same  ends  accomplished 
by  the  plan  heretofore  described,  and  which  is  included  in  the  estimates  for  lines  1 
to  4  exclusive. 

Work  was  only  begun  on  this  line  a  few  days  ago,  and  as  the  results  are  not  likely 
to  aflfect  the  conclusions  of  this  report  in  any  way  that  can  not  be  properly  considered 
by  the  engineering  committee  bs  a  part  of  the  same,  it  is  thought  best-  to  submit  the 
whole  question  in  its  present  stage,  and  let  the  new  data  go  to  the  engineering  com- 
mittee direct  and  be  conveyed  by  that  conunittee  to  the  Board,  rather  than  to  delay 
another  week. 

Respectfully  submitted, 

BENEZETTE  WILLIAMS; 

Chief  Engineer, 
The  honorable  the  Board  of  Trustees  of  the  Sas^itabt  District  of  Chicago. 


BEFORT  OF  MR.  WILLIAMS,   CHIEF  ^.NOINKER,  TO  THE  BOARD  OF  TRUSTEES  OF  THE 
SANITARY  DISTRICT  OF  CHICAGO,   SUBMITTED  MAT  4,  1892. 

CHICAGO,  May  4,  1892. 

Gentlemen  :  My  communication  of  April  20,  relative  to  a  boa^d  of  consulting 
engineers  has  been  returned  to  me  with  the  direction  from  your  honorable  board 
that  I  suhmit  in  writing  at  the  next  regular  meeting  the  specific  point«  which  such 
board  should  consider. 

It  is  true  that  the  rules,  technically  construed,  contemplate  that  all  issues  shall  be 
defined  and  reduced  to  writing  before  the  appointment  of  a  board  of  expert* ;  but  as 
the  opinion  was  entertained  that  it  is  fnlly  within  the  powers  of  your  board  to 
engage  experts  to  act  in  any  capacity  which  you  may  see  fit  to  prescribe,  the  request 
was  made,  expecting  that  if  granted  it  wo\ild  be  upon  broad  grounds  rather  than  in 
a  manner  strictly  in  compliance  with  the  rules. 

When  the  communication  was  submitted  no  issues  had  arisen  that  could  be  defined, 
nor  can  any  such  arise  until  th(»  whole  question  is  presented  in  the  light  of  the  bids 
which  have  been  invited.  The  hope  was  indulged  that  by  the  choice  of  eng[ineers  of 
recognized  standing  and  ability  to  consider  the  subject  in  all  its  bearings,  it  might 
be  possible  to  avoid  all  ditterences. 

Though  issues  can  not  be  defined  before  they  exist,  it  is  not  impossible  to  state  the 
points  about  which  th(»y  may  cluster  in  certain  contingencies. 

As  is  well  known,  bids  have  been  invited  on  three  propositions,  and  a  comparison 
of  the  same  will  be  necessary  before  awards  can  intelligently  be  made. 

"Proposition  3"  will  give  the  cost  of  excavating  and  consteucting  the  main  chan- 
nel complcitc,  from  Willow  Springs  to  the  u])per  basin  at  Joliet,  waiving  the  right  of 
way  and  a  few  collateral  stru<'tures  of  relatively  small  importance. 

**  Proposition  1"  will  give  the  cost  of  excavating,  but  in  order  to  be  comparahle 
with  Proposition  3,  the  cost  of  drainage  and  of  the  transportation  of  about  two- 
thirds  of  the  excavated  material  must  be  added.  The  determination  of  this  addi- 
tional cost  is  important,  and  any  conclusion  of  your  chief  engineer  rehitive  thereto, 
in  not  likely  to  receive  universal  lUisent. 
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"Proposition  2"  will  give  the  cost  nf  oxravatiiig  and  dispoRing  of  a  part,  aud  only 
a  part-,  of  the  material  reqnired  to  he  excavated  to  furnish  a  channel  for  wat^^r  to 
the  upper  hashn.  A  tailraoe,  some  5  miles  in  length,  y>'iU  have  to  l>e  located  s^nd  ex- 
cavated. 'Where  shall  this  race  he,  and  how  mnch  will  it  cost  to  excavate  itf  These 
are  important  points  which  your  engineer  can  hardly  hope  to  determine  in  such  a 
manner  as  to  be  satisfactory  to  all. 

Again,  the  work,  if  carried  out  in  accordance  with  the  proposed  plan  under  either 
Propositions  1  or  3,  will  ultimately  develop  a  water  power  above  Joliet  of  full 
30,000  horse  power,  which  will  be  utterly  lost  under  Proposition  2.  Will  such  a 
water  p%vi'er  have  anv  valHe,  and  if  so,  how  much  ?  And  should  it  be  considered  at 
all  in  connection  with  the  work  of  the  sanitary  district,  however  small  its  cost  and 
however  great  its  value  f 

By  carrying  out  the  work  under  either  Proposition  1  or  3,  a  very  large  portion 
of  the  banks  of  the  channel  will  be  kept  clear  of  spoil,  while  absolutelv  none  will 
be  left  unincumbered  under  Proposition  2.  Does  any  value  attach  to  tnis  consid- 
eration f 

A  navigable  channel  under  propositions  1  and  3  will  extend  with  deep  water  5 
miles  farther  than, under  proposition  2.  Such  a  channel,  or  it«  equivalent,  is  a  neces- 
sity to  the  navigation  of  tne  Desplaines  and  Illinois  rivers,  and  witaout  it  the 
money  being  expended  by  the  United  States  Government  on  the  Hennepin  C'anal  and 
the  improvement  of  the  niinois  River  will  be  utterly  thrown  away.  Should  this  re- 
ceive any  consideration  in  carrying  out  this  work  ? 

Should  it  be  shown  that  such  a  contribution  to  the  work  which  the  Gk>vemment 
has  in  hand  can  be  made  at  a  nominal  cost — work  which  would  cost  the  Government, 
^  if  carried  out  independently,  many  times  what  it  would  cost  the  sanitary  district  if 
done  In  connection  with  the  main  excavation — ^may  it  not  be  worthy  of  an  eftbrt  to 
secure  Government  cooperation  to  the  extent  of  the  extra  costf  And  might  not  a 
thorough  consideration  of  all  these  questions  by  a  properly  constituted  board  of 
engineers  be  the  initiatory  step  to  such  cooperation  f 

These  are  mere  faint-s  as  to  the  good  which  may  come  out  of  such  a  board  4f  wisely 
chosen.  But  in  view  of  the  fact  tiiat  the  sanitary  district  is  engaged  in  a  work  which 
incidentally  is  contributing  immensely  toward  the  project  of  a  waterway  which  the 
Government  is  expending  money  upon,  may  it  not  be  the  proper  time  to  take  a  step 
which  may  lead  to  results  greatly  to  the  financial  benefit  of  the  sivnitary  district? 

I  am  profoniidly  impressed  with  the  importance  of  the  questions  which  must  be 
decided  after  the  bids  are  received  on  the  8th  of  June — questions  which  it  may  ap- 
pear will  affect  the  interests  of  the  sanitary  district  to  the  amount  of  several  millions 
of  dollarfr^and  I  believe  that  the  only  safe  way  to  approach  them  is  in  the  manner 
«  suggested.  Should  your  honorable  board  reach  the  same  conclusion,  then  I  think 
that  all  unsettled  questions  connected  with  the  work  below  Willow  Springs,  coming 
within  the  domain  of  the  engineering  department,  should  be  referred  to  such  board 
after  your  chief  engineer  shall  have  made  a  report  upon  the  same. 

Or  what,  as  it  seems  to'  me,  would  be  conducive  to  greater  expedition  and  better 
results,  the  consulting  engineers  might  act  with  the  chief  engineer  in  making  a 
joint  report. 

EespectfuUy  submitted. 

Benezkttk  Williams, 

Chief  Engineer, 

The  h<morable  the  Board  of  Trustees  of  the  Sanitary  District  of  Chicago. 


filBPOBT  of  MBv  WILLIAMS,  CHIEF    ENGINEER,  TO  THE  BOARD  OF  TRITSTEES  OF  THB 
SANITARY  DISTRICT  OF  CHICAGO,   SUBMITTED  JUNE  7,   1892: 

Chicago,  June  7,  189g. 

Gbntlemsn  :  I  beg  to  report  hereby,  in  compliance  with  the  order  of  your  honor- 
able board  passed  February  17,  which  is  as  follows : 

"Ordered,  That  the  chief  engineer  is  hereby  directed  t-o  make  comparative  and 
itemised  estimates  of  three  alternative  routes  (one  of  which  shall  be  the  Illinois 
and  Ifichigan Canal)  between  the  waters  of  the  Chicago  River  at  Ashland  avenue 
and  Willow  Springy  road,  and  that  the  route  already  located  be  considered  in  C4)m* 
parison  with  uie  said  routes ;  and  that  the  estimate  on  each  line  include  structures, 
right  of  way.  railway  damages,  and  all  supplemental  works  necessary  to  make  the 
main  channel  fully  effective;  and  that  he  report  upon  the  whole  subjeet  us  soon  as 
practicable,  without  delaying  the  work  below  Willow  Springs.'^tized  by  VjOOQIC 
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Tlie  wording  of  the  order  with  reference  to  " snpplenieutal  works''  is  perhaps  sns- 
ceptihle  of  more  than  one  int^jrpret'ation.  The  nieaninj^  attached  to  it  for  the  pur- 
pose of  this  report  is  that  all  supplemental  works  needed  west  of  Ashland  avenue 
are  to  he  included,  hut  that  those  east  of  the  eame  are  to  be  included  only  bo  far  as 
is  necessary  to  a  comparison  of  the  various  routes^  the  purpose  heing  to  get,  as  near 
as  possible,  t9  the  actual  cost  of'  the  main  channel  and  everything  connected  there- 
with between  the  waters  of  the  Chicago  River  at  Ashland  avenue  and  Willow 
Springs,  and  the  probable  relative  cost  of  supplemental  works -for  the  several  routes 
east  of  Ashland  avenue  which  will  ultimately  be  necessary  to  make  the  main  channel 
fuUv  eflfective.  /  . 

That  is,  under  this  construction  of  the  order  we  only  need  to  consider  the  supple- 
mental works  east  of  Ashland  avenpe  to  the  extent  necessary  to  determine  upon  the 
best  location  of  the  main  channel  west  of  the  same,  in  view  of  all  possible  require- 
ments for  the  future. 

The  various  lines  considered  are  shown  on  an  accompanying  map.  They^re  as 
foUows:  (1)  Ogden  Ditch,  Line  No.  1;  (2)  Ogden  Ditch.  Xine  No.  2;  (3)  canal  line; 
(4)  South  Fork  and  Ogden  Ditch  line;  (5)  South  Fork  and  canal  line;  (6)  South 
Fork  line. 

The  designations  for  these  lines  are  only  distinctive  in  their  location  between  Ash- 
land avenue  and  Sommit,  the  choice  being  oonfi^ed  to  three  beyond  Summit,  as 
hereinafter  described. 

Ogden  Ditch  Line  No.  1  begins  at  the  crossing  of  Ashland  avenue  and  the  West 
Fork  and  follows  a  straight  course  to  near  the  west  line  of  section  33,  and  thenoe 
in  a  straight  course  along  Ogden  Ditch  to  Summit. 

Ogden  Ditch  Line  No.  2  also  begins  at  the  crossing  of  Ashland  avenue  and  the  West 
Fork  and  follows  the  fork  as  improved  to  Kedzie  avenue,  whence  it  joins  the  line 
previously  described. 

The  canal  line  begins  at  the  Ashland  avenue  crossing  of  the  Illinois  and  Michigan 
Canal  and  follows  the  canal  throughout,  to  within  a  quarter  of  a  mile  of  Willow 
Springs ;  Or,  if  found  desirable,  it  may  leave  the  canal  at  Summit  and  take  one  or  the 
other  of  the  lines  shown  on  the  map. 

The  South  Fork  and  Ogden  Ditch  line,  the  one  fixed  by  an  ordinance  of  the  board 
passed  August  5,  1891,  starts  from  the  west  arm  of  the  South  Fork  at  Ashland  avenue 
and  follows  west  to  Kedzie  avenue ;  thence  it  takes  a  northwesterly  course,  crossing 
the  Illinois  and  Michigan  Canal  just  west  of  Corwith,  and  joins  the  Ogden  Ditch  line 
at  about  the  middle  of  section  34. 

The  South  Fork  and  canal  line  also  starts  from  the  west  arm  of  the  South  Fork  at 
Ashland  avenue  and  follows  directly  west,  parallel  with  and  just  south  pf  Thirty- 
ninth  street  to  its  intersection  with  the  Illinois  and  Michigan  Canal :  thence  it  takes 
the  canal  route  to  Willow  Springs,  being  open  to  the  same  modification  as  the  latter 
route  beyond  Summit. 

The  South  Fork  line  starts  at  the  intersection  of  Ashland  avenue  and  Thirty-ninth 
street  and  follows  a  straij^t  course  to  Summit,  whence  it*may  take  any  one  of  the 
three  lines  to  Willow  Springs. 

Between  Summit  and  Willow  Springs,  as  before  stated,  three  lines  are  under  con- 
sideration, one  following  the  canal  and  one  on  each  side,  parallel  thereto ;  the  con- 
siderations which  will  mainly  determine  a  choice  being  the  depth  of  the  rock  on 
the  west  line  (borings  for  which  are  now  being  made)  and  the  relative  cost  of  dry 
and  wet  excavation  for  the  bowldery  glacial  drift  which  will  be  encountered.  Con- 
clusions as  to  this  portion  of  the  route  are  deferred  until  the  borings  are  completed. 

The  approximate  lengths  of  these  various  lines  to  the  end  of  the  located  channel 
at  Willow  Springs,  starting  at  the  center  of  Ashland  avenue,  are  as  follows : 

Feet.  Mil«8. 

Ogden  Ditch  Line  No.  1- 73, 500  or  18. 92 

Ogden  Ditch  Line  No.  2 73, 900  or  14. 00 

Canal  line 73, 100  or  13. 84 

South  Fork  and  Ogden  Ditch  line 73, 200  or  13. 86 

South  Fork  and  canal  line 71, 700  or  13. 58 

South  Fork  line 70, 900  or  13. 43 

In  the  appendix  are  estimates  of  the  cost  of  the  several  lines,  which  includes  ex- 
cavation, right  of  way,  bridges,  canal,  and  railroad  changes,  and  collateral  works 
for  channels  of  300,000  and  600,000  feet  capacity  per  minute,  respectively. 

The  estimates  for  right  of  way  were  made  by  Mr.  Joseph  Donnersberger,  whose 
valuations  have  been  implicitly  followed.  (They  have  purposely  been  maae  higher 
than  the  usual  market  rates.) 

The  estimates  for  railroad  damages  and  bridging  were  made  by  Mr.  Ishom^  Ran- 
dolph, to  whom  all  proposed  changes  were  submitted,  that  the  details  pertaining  to 
this  branch  of  the  subject  should  be  worked  up  in  the  most  practicable  form  by  a 
reoognized  expert  in  such  matters. 
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Beyond  Snnunit;  for  the  purpose  of  a  uniform  comparison^  the  west  line  has  been 
taken  in  each  oaaa.  The  footings  of  the  estimates  for  the  various  lines  begin  as  fol- 
lows: 


300,000 

DMorlptfcm  of  liae.  ^  onbic  feet 

per  mlnate. 


OgdenBitoh  LineNo.! 

OgdenDitchLiiieNo.2....> .' 

Canallbie 

Canal  line,  with  narrow  right  of  way  to  Sammit . 

South  Fork  vid  Ogdea  Ditch  lino 

South  fork  and  canal  line 

South  Fork  line 


$10,265,006 
9,284,944 
7, 805, 063 
5,890,063 
9,455,954 
8, 903, 678 
0,978,153 


600.000 
oubio  feet 
per  minute. 


$12,009,763 
11,175,070 
0,746,018 
7. 780, 018 
11,330,708 
10.804,919 
12r043,016 


These  amounts  include  the  estimated  cost  of  the  main  ohaanel,  with  right  of  way, 
railroad  changes,  bridg:es,  and  supplemental  works  west  of  Ashland  avenue,  on  the 
respective  routes,  but  give  no  idea  of  the  relative  difficulties  that  may  be  encountered 
in  scouring  right  of  way,  or  the  relative  injury  to^railroad  property,  which  is  not  sus- 
ceptible of  estimate :  nor  do  the^  give  any  information  as  to  which  location  will  best 
meet  the  present  and  future  sanitary  needs  of  the  city,  nor  whi^h  one  wUl  be  cheap- 
est if  necessary  supplemental  works  east  of  Ashland  avenue  be  included.  They  are, 
hence,  far  from  furnishing  a  conclusive  determination  as  to  which  route  should  be 
adopted. 

To  arrive  at  a  just  conclusion,  the  question  should  be  considered  more  in  detail 
nnder 'the  following  heads :  (1)  Facility  and  expedition  with  which  the  respective 
routes  can  be  worked.  (2)  Right  of  way  and  obstacles  to  procuring  same^  exclu- 
sive of  railroad  properties.  (3)  Interference  with  railroad  interests.  (4)  Value  of 
property  acquired  by  tihe  sanitary  district  upon  the  various  routes.  (5)  Supplemental 
works  necessary  to  render  the  main  channel  fully  effective  to  the  extent  contemplated 
bv  ti^e  sanitary  district  law,  and  the  prospective  incidental  advantages  in  the  way 
of  a  navigable  waterway  and  improved  harbor  facilities  which  the  various  routes 
may  afford. 

1.  FACILITY  AND  EXPEDITION  OF  WORK. 

The  estimates  take  cognizance  of  the  relative  difficulty  of  executing  the  work,  as 
far  as  it  is  possible  to  do  so,  in  the  matter  of  quantities  and  cost  per  cubic  yard;  but 
they  show  nothing  as  to  the  time  required  to  carry  out  the  work  on  the  several 
routes.  They  are  based  upon  the  theory  that  to  the  west  line  of  section  7,  near  Sum- 
mit, on  each  route,  respectively,  the  excavated  material  will  be  removed  by  scows  or 
barges  and  dumped  into  the  lake,  either  as  filling  where  needed  along  the  shore  or 
so  far  out  in  deep  water  as  to  be  no  obstruction.  This  method  of  disposing  of  the 
material  is  recommended  because  it  is  believed  to  be  but  little  if  any  more  expensive 
than  the  process  of  spoiling  the  waste,  unless  the  spoiling  can  be  done  over  a  large 
territory  oy  means  of  hydraulic  dredges,  and  because  land  that  may  cost  the  district 
from  $1,000  to  $10,000  per  acre  will  have  too  great  a  value  after  a  navigable  channel 
shall  have  been  cut  through  it  to  be  used  as  dump  grounds. 

Either  of  the  Ogden  Ditch  routes,  the  canal  route,  and  the  South  Fork  and  canal 
route  can  be  worked  in  this  manner  with  about  equal  facility  as  to  time  and  ex- 
pense of  transportation,  the  necessity  of  constructing  and  using  a  lock  at  the 
entrance  to  the  canal  about  offsetting  what  will  be,  at  first,  the  less  commodious 
ohanj^l  of  the  O^den  Ditch.  On  either  of  these  routes  with  the  right^>f  way  secured 
in  a  reasonable  time,  and  an  adequate  plant,  the  work  can  be  prosecuted  with  suf- 
ficient rapidity  to  insure  its  completion  by  the  time  the  rock  cut  below  Willow 
Springs  is  don^. 

On  either  side  of  the  two  remaining  routes  having  their  initial  point  in  the  South 
Fork,  particularly  the  southern  one,  much  slower  progress  must  be  made  because 
there  is  more  material  to  be  removed  for  an  equal  distance,  and  no  channel  exists  to 
facilitate  access  to  the  work.  Again,  to  provide  temporary  crossings  for  railroads 
and  highways  will  be  more  difficult  on  these  lines  than  in  the  case  of  the  first  four 
named. 

The  material  to  be  excavated  on  the  Ogden  Ditch  routes,  barring  the  rock  at 
Western  avenue  on  route  N«i.  2,  can  be  more  easily  handled  than  on  juiy  other.  It 
should  be  said,  however,  that  the  weight  which  is  attiiohed  to  the  variation  in  the 
quality  of  the  material,  and  the  diflVrence  of  the  manner  in  which  the  work  will 
have  to  be  done  on  the  several  linos,  finds  expression  in  the  rates  used  in  the  esti- 
mates.   My  conclusion  is  that  the  work  can  be  executed  in  less  time  after  the  right 
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6f  way  has  been  procured  on  tlie  lines  following  tlieOgden  Ditc^  andtlie  canal  than 
on  an  J  of  the  other  routes. 

2.— RIGHT  OF  WAT. 

'  In  estimating  upon  the  right  of  a  way  a  strip  800  feet  wide  has  been  included,  with 
some  exceptions.  A  much  wider  strip  for  a  part  of  the  way  between  Ashland  avenue 
and  Kedzie  avenue  has  b^en  taken  for  Ogden  Ditch,  line  No.  1,  as  it  is  deemed  neces- 
sary in  changing  the  bed  of  the  river  to  control  completely  the  riparian  rights,  so  far 
as  they  exist,  along  the  West  Fork. 

On  Ogden  Ditch,  line  No.  2,  for  a  part  of  the  way,  only  one  side  of  the  West  Fork 
has  been  include<l. 

In  order  that  the  canal  line  may  be  at  no  disadyantaf^e  with  otheu lines,  a  strip  has 
been  included  on  both  sides  of  the  canal  reserve  as  iar  as  summit,  i^iving  a  clear 
width  of  1,000  feet,  tbr  the  most  part,  between  the  railroad  rights  of  way  as  rees- 
tablished. By  the  omission  of  the  strip  on  the  south  of  the  canal  reserve  there  wiil 
be  460  feet  remaining  for  most  of  the  way  from  Ashland  avenue  to  a  point  one-cinar- 
ter  of  a  mile  west  of  the  center  of  section  8,  and  the  estimated  cost  of  the  right  of 
way  will  be  reduced  from  $3,191,000  to  $1,283,000. 

On  the  South  For^  and  Ogden  Ditch  line  and  the  South  Fork  and  oanal  line  the 
strip  east  of  the  center  of  section  2  is  generally  but  600  feet  wide.  There  are,  of 
course,  other  minor  exceptions  which  can  not  be  noted  here.  There  is  not,  appar- 
ently, any.  reason  why  one  route  should  be  particularly  preferred  over  another,  so  far 
as  the  condemnation  of  private  propei*ty  is  concerned,  except  that  with  the  canal 
line  there  will  be  a  less  number  of  property  owners  to  deal  with. 

X  Should  the  sanitary  district  enter  upon  this  line  with  the  consent  of  the^  oanal 
commissioners  there  will  be  ample  room  to  work  within  the  limits  of  the  canal  reserve 
until  the  condemnation  proceedings  for  additional  right  of  way  shall  have  been 
closed,  thus  giving  this  line  a  marked  advantage  in  time  of  beginning  over  any  other. 
An  increase  of  time  also  tends  to  decrease  the  cost  of  the  work,  so  that,  notwith- 
standing more  tenacious  ground  on  this  line,  I  consider  that  th^e  cost  of  the  work 
will  be  no  greater  per  cubic  yard  than  on  the  Ogden  Ditch  lines. 

3. — RAILROAD  INTERESTS, 

The  constructive  cost  of  railroad  changes,  the  building  of  bridges,  interlocking, 
etc.,  is  given  in  detail  in  the  estimates.  Tliese  amount  m  the  aggregate  for  each 
rout-e,  respectively,  to  the  following  sums : 

Ogden  Ditch,  route  No.  1 ^ -•    $830,000 

Ogden  Ditch,  route  No.  2 830,000 

Ganal  route t 923,000 

South  Fork  and  Ogden  Ditch  route ^-.  1,096,300 

South  Fork  and  canal  route 1,047,000 

South  Fork  route 998,000 

As  it  is  impossible  to  infer  from  the  above  ligures  all  the  advantages  and  disad- 
vantages which  one  route  may  possess  over  another,  from  a  railroad  standpoint,  the 
following  comparison  is  instituted  for  each  railroad  or  group  of  railroads,  sepa- 
rately: 

Union  Stock  Yards  and  Transit  Company;  Chicago  and  Northern  Pacific;  Filtshurg, 
Cincinnati  and  St,  Louis. — ^The  main  tracks  of  these  roads,  lying  in  ad^iacent  and  par- 
allel lines,  are  crossed  by  all  the  routes  in  about  the  sanit*  manner,  requiring  for  eaHl 
a  six-track  swing  bridge  or  its  equivalent.  The  Ogden  Ditch  lines  alone  cross  them 
where  there  ar5  now  swing  bridges,  hence  the  coiiBequeutial  damages  and  entailed 
expenwes  to  the  operating  companies  will  be  less  along  Ogden  Ditch  than  any  other 
route.  It  should  be  said,  however,  that  as  yet  there  are  out  few  vessels  passing  the 
Wostom  avenue  bridges,  and  that  should  the  main  drainage  channel  take  some  other 
route  than  Ogdt^i  Ditch  the  conditious  are  not  likely  to  change  materially. 

All  the  routes  starting  from  the  South  Fork  strike  the  Unjon  Stock  Yards  and 
Transit  Company's  Yards  in  such  a  manner  as  to  render  rearranffement  necessary. 
With  the  plan  as  projected  for  this  rearrangement  it  is  believed  that  no  permanent 
injury  winild  be  done  to  these  yards. 

Chiraf/Of  Madison  and  Northern;  Chicago,  Santa  Fe  and  California, — ^The  main  lines 
of  these  roads  would  be  crossed  bet  ween  Kedzie  avenue  and  Summit  by  the  Ogden 
Diteli  line,  and  as  now  located  by  the  canal  line,  halfway  between  Ashland  ayenne 
and  Western  avenue.  The  canal  line  also  crosses  the  branch  road  of  the  Chicago, 
Santa  Fe  and  Califoniia  Kailway  Company  at  the  throat  of  the  Corwith  yards  in 
such  a  manner  as  to  be  extremely  damaging. 
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The  Ogden  Ditch  line  also  croBBee  the  Santa  Fe  branch  tracks  north  of  Corwith, 
l>ut  not  m  a  manner  as  to  he  particularly  objectionaV>le. 

To  remove  these  obstacles  in  the  way  of  the  canal  line  it  is  proposed  to  change  the 
location  of  these  two  roads  from  their  present  point  of  croBMing  eiistward,  keeping 
them  north  of  the  canal  and  crossing  the  South  Fork  north  of  the  proponed  entrance 
to  the  main  drainage  channel,  the  new  bridge  crossing  the  South  Fork  thns  becom- 
ing a  substitute  for  the  one  now  in  use,  and  Having  one  bridge  to  these  roads.  To 
overcome  the  crossing  at  the  throat  of  the  Santa  Fe  yards  it  is  proposed  to  remove 
the  yards  to  the  north  of  the  main  line,  extending  from  Corwith  to  the  Western  In- 
diana belt,  and  to  dispense  with  the  present  yards. 

The  South  Fork  and  Ogdeu  Ditch  line  crosses  the  Santa  Fe  at  the  throat  of  the 
yards,  and  cuts  through  ^property  bt^yond  in  such  a  manuer  as  to  prevent  a  removal 
of  the  same  as  proposed  for  tlie  canal  line.  It  also  crosses  the  main  line  in  two  places 
before  reaching  Summit. 

The  South  Fork  and  canal  line  and  the  South  Fork  line  cross  these  yards  in  such  a 
manner  as  to  damage  them  so  seriously  that  it  is  considered  necessary  to  provide  for 
their  removal  in  the  same  way  as  proposed  for  the  canal  line.  It  may  be  said  that 
with  the  various  changes  made  as  jiroposed,  the  Ogdeu  Ditch  route  is  the  only  one 
wliich  will  affect  the  Chicago,  Madison  and  Northern  Railway.  In  this  case,  how- 
ever, the  injury  done  would  be  serious,  owing  to  a  radical  change  in  the  alignment, 
substituting  curves  for  a  straight  track,  as  well  as  introducing  a  swing  bridge. 

The  Ogden  t>itoh  routes  and  the  South  Fork  and  Ogden  Ditch  route  are  the  only 
ones  which  really  damage  the  Santa  Fe  Railroad,  except  in  crossing  the  old  Grand 
Trunk  branch,  the  latter  route  being  so  ruinous  in  its  effects  as  to  practicnlly  be- 
come prohibitory. 

By  the  proposed  change  the  Santa  Fe  system  as  a  whole  will  be  materially  bene- 
fited by  the  a<loption  of  the  canal  route. 

Chicago,  Alton  and  St.  Louis, — This  road  is  crossed  only  by  the  three  South  Fork 
lines.  In  these  cases  the  crossing  is  such  as  to  seriously  interfere  with  the  align- 
ment, and  is  very  objectionable.  The  shifting  of  the  tracks  in  the  manner  projected 
for  the  canal  line  wcuild  do  this  road  no  injury,  but,  on  the  other  liand,  would  ulti- 
niat-ely  greatly  benefit  it  in  a  business  way. 

Chicago  and  Western  Indiana  Belt. — All  the  routes  cross  this  road  in  substantially 
the  same  manner,  leaving  nothing  to  mark  a  preference  for  one  route  over  another, 
except  that  the  Ogden  Ditch  line  comes  at  a  bad  point  in  the  grade  of  the  road. 

Chicago  and  Calumet  Terminal. — The  road  is  crossed  in  the  same  manner  and  at  the 
same  place  by  all  the  lines. 

A  snmmary  of  the  railroad  bridges  between  Ashland  avenue  and  Willow  Springs 
on  the  various  routes  after  the  proposed  changes  have  been  made  is  given  in  the  fol- 
lowing table : 


Kame  of  railroad. 

Name  of  route. 

Ogden  Ditch,  1 
and  2. 

Canal. 

South  y<»rk 

and  Ogden 

Ditch. 

South  Fork        «5^„*k  ip^.v 
and  Canal.          South  Fork. 

PittHonrg. Cincinnati'  T>nnhl«  tnu\V  . 

Double  track  . 
Four  track  — 

Double  track . .    Dnnhic  rrark. 

and  St.  L«Miiii. 
Union  SU>ck  Yards 
and  TraoMit  Corn- 
Chicago  and  North- 
em  Pacific. 
Chicago.  Madison 

and  liorthem. 
Chicago,    Santa  Pe 
and  California 

Chicago.  Santa  Fe 
and  California,  old 
Grand  Trunk 
Branch. 

Chicago,  Alton  and 
St  .Louis. 

Chicago  and  Weat- 
crn  Indiana  Re  It . 

Calumet  Terminal  . 

Four  track 

Six  track 

Fourfrack — 

Four  track. 

Double  track  . 
....do 

« 

Two  double 
track. 

Double  track.. 
....do 

Single  track.. 

Single  track  . . 

Single  track.. 
Double  track . . 

Single  track. 

TVinhln  tnu>V 

Double  track  . 
..do .* 

Double  track  . 
.    do 

....do 

....do '-   --do 

An 

An       

....do 

1                            1 

As  a  condnsiou  of  the  railroad  pr(»blem  it  may  be  said  that  the  indirect  damages 
on  the  "  canal  route  "  are  at  a  minimum,  while  on  the  '*  South  iMirk  and  Ogden  Ditch 
line ''  they  are  at  a  maximum  and  liext  to  prohibitory,  so  far  as  the  Chit^Lyro,  Santa 
Fe  and  California  Bailway  is  concerned.  ;itized  by  vjOO^ 
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4.— VALUE  OP  ACQUIBED  PROPERTY. 

The  number  of  feet  of  available  water  front  which,  on  the  lines  and  rights  of  way 
as  proposed,  will  belong  to  the  sahitary  district  between  Ashland  avenue  and  the 
west  hne  of  section  7,^  this  side  of  Summit,  and  to  which  point  it  is  proposed  to  keep 
the  banks  free  of  spoil,  not  including  platted  streets,  railroad  crossings,  etc.,  are  as 
follows: 

Linear  foet. 

Ogden  Ditch,  line  No.  1 71,800 

Ogden  Ditch,  line  No.  2 67,200 

Canal  line 70,800 

SonthFork  and  Ogden  Ditch  line 73,700 

South  Fork  and  Canal  line j 71,800 

South  Fork  line 69,900 

From  this  it  is  seen  that  there  will  be  but  little  difference  in  the  value  of  the  ac- 
quired property  if  the  wide  right  of  way  be  taken  on  the  canal  line;  but  should  it 
be  narrowed  to  460  feet  its  value  on  this  line  would  probably  be  reduced  as  much  as 
75  per  cent. 

6.— SUPPLEMENTAL  WORK. 

A  comparison  of  the  various  elements  coming  under  the  first  four  heads  affecting 
the  choice  of  a  route  renders  it  apparent  that,  if  nothing  else  were  to  be  taken  into 
consideration,  the  choice  would  inevitably  fall  upon  the  canal.  Under  this  head^ 
however,  other  considerations  may  affect  the  problem,  but  before  entering  upon  tliem 
it  should  be  premised  that,  so  far  as  supplemental  works  east  of  Ashland  avenue  are 
concerned,  there  are  practically  but  two  routes,  the  group  consisting  of  the  two 
Ogden  Ditch  routes  and  the  canal  route  constituting  one  and  the  three  South  Fork 
routes  another :  and,  since  all  but  the  canal  route  from  the  first  group  and  all  but  the 
South  Fork  and  canal  route  from  the  latter  have  been  eliminated,  our  further  in- 
quiries are  concerned  wholly  with  these  two  routes  as  afiected  by  the  works  neces- 
sary to  render  the  main  channel  fully  eft'ective. 

It  is  essential  to  inquire  into  the  sanitary  condition  and  capacity  of  the  Chicago 
River  and  its  branches  and  to  reach  an  understandiu^  of  the  provisions  which  wUl 
be  necessary  to  meet  local  sanitary  needs  when  the  city  shall  have  grown  to  such 
magnitude  as  to  tax  the  full-size  channel  as  required  by  the  sanitary  district  law. 

SANITARY  REQUIREMENTS. 

Whichever  rente  may  be  adopted  for  the  main  channel,  the  main  river  and  the 
south  branch  will  feel  the  direct  effect  of  the  current  created  thereby,  though  only 
the  route  leading  from  the  South  Fork  will  have  a  direct  effect  upon  this  filthiest  of 
aU  stagnant  pools.  The  canal  route  would  produce  no  natural  current  through  it 
unless  supplemented  with  an  inlet  channel  from  the  lake  connecting  with  the  South 
Fork  through  which  a  flow  of  water  can  be  established.  In  lieu  of  this,  resort  must 
be  had  to  intercepting  sewers  and  a  flushing  conduit  with  pumping  works. 

To  do  the  work  thoroughly  a  circular  conduit  12  feet  in  diameter  would  be  required, 
the  conduit  and  intercepting  sewers  being  located  as  shown  on  the  accompanying 
map.  The  intercepting  sewers  would  collect  all  the  sewage  south  of  Thirty -ninth 
sxreot,  including  everything  from  the  stock  yards  and  slaughterhouses,  discharging 
directly  into  the  conduit.  In  addition  to  the  sewage  the  capacity  of  the  conduit  would 
be  such  as  to  provide  for  a  change  of  water  in  the  South  Fork  once  every  twenty- 
four  hours. 

In  the  Appendix  is  an  estimate  of  the  cost  of  such  works  with  the  cost  of  opera- 
tion capitalized,  which,  including  the  latter,  amounts  to  $646,280. 

To  meet  the  local  sanitary  requirements  of  the  North  Branch,  the  method  now  in 
use  of  flushing  it  by  mechanical  means  will  doubtless  have  to  be  continued,  but  in 
the  near  future  this  must  be  done  on  a  much  larger  scale  by  means  of  an  open  chan- 
nel or  its  equivalent,  located  farther  north  than  S'ullerton  avenue. 

Th6  volume  of  water  which  must  be  passed  through  the  South  Branch,  for  the  proper 
dilution  of  the  sewage  in  the  Branch  it-self,  is  an  important  element  in  this  inquiry. 
To  determine  this  some  idea  must  be  hjwl  of  the  population  whose  sewage  is  and  will 
be,  directly  or  indirectly,  tributary  to  it. 

The  population  whose  sewage  wa.s,  in  181M),  tribntjiry  to  the  various  branches  of 
the  river  and  that  which  is  estimated  will  be  tributary  to  it  in  about  twenty  years, 
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when  the  city  shall  have  reached  a  population  of  3,000,000  and  the  sewage  draining 
into  the  lake  shall  have  been  turned  to  the  river,  are  as  follows: 


If  orth  Branch 

liain  river 

Sooth  Branch  to  Bridgeport 

West  Fork 

South  Fork 

Lako  Michigan 

Ifotaewerea 

Total 


1800. 


345,000 
87,000 
277,000 
152,500 
145,000 
151,000 
46,500 


Population, 
3,000,000. 


1,2(M,000 


1,000,000 

700,000 

500,000 
700,000 


100,000 


3,000,000 


It  is  of  conrse  impossible  to  predict  with  assurauco  at  what  points  in  the  river  the 
greatest  contamination*  will  occur  from  sources  other  than  thalt  of  population, 
though  from  present  indications  it  is  safe  to  assume  that  the  stock  yards  and  pack- 
ing industries  will  remain  where  they  arc,  so  far  as  they  may  not  be  transferred  to 
8tickney;  and  this,  as  is  well  known,  is  the  one  great  source  of  river  pollution. 
From  those  facts  it  appears  that  300,000  cubic  feet  per  minute,  orthereabonts,  will 
be  needed  for  dilution  in  the  South  Branch  of  the  river,  with  even  a  less  relative 
dilution  than  that  specified  in  the  sanitary  district  law. 

CAPACITY  OF  THE  CHICAGO  RIYKB. 

The  best  guide  to  the  amount  of  water  which  it  is  possible  to  draw  through  the 
Chicago  River  and  its  branches,  either  in  its  present  condition  or  with  modifications, 
is  afforded  by  ganging  of  the  river  made  during  the  late  fiood  from  May  6  to  May 
8,  1892,  and  similar  ones  made  by  the  Drainage  and  Water  Supply  Commission  of 
Chicago  in  February,  1887.  From  these  measurements  it  was  found  that  the  maxi- 
mum discharge  through  the  South  Branch  was,  at  5  p.  m.  May  6,  1892,  420,000  cubic 
feet  per  minute,  and  on  February  10,  1887,  422,000  cubic  feet  per  minute,  the  former 
measured  near  Eighteenth  street  and  the  latter  at  Kedzie  avenue. 

The  maximum  discharge  through  the  North  Branch  occurred  May  5, 1892,  and  from 
10  to  12  p.  m.,  and  probably  amounted  to  200,000  cubic  feet  per  minute.  The  dis- 
charge, at  the  time  measurement  was  made,  11  :d0  a.  m.  of  the  6th,  was  184,000 
cubic  leet  per  minute.  For  the  1887  flood  the  maximu;n  was  125,000  cubic  feet  per 
minute  on  Feburary  10,  the  former  measured  at  Clyboum  place  and  the  latter  at 
Bowmanville. 

The  maximum  discharge  from  the  main  river  was,  approximately,  as  follows  (some 
allowance  being  made  for  water  that  reached  the  river  below  the  point  of  measure- 
ment) :  On  May  6,  1892,  584,000  cubic  fi»ot  per  minute  and  on  Feburary  10,  1887, 
560,000  cubic  feet  per  minute. 

To  pas^  300,000  cubic  feet  per  minute  through  the  South  Branch  with  the  condi- 
tions existing  on  May  6, 1892,  required  a  fall  for  different  reaches  as  follows : 


Baaoh. 


Distance. 


Bridiceport  to  Sixteenth  street 

Sixteenth  street  to  Harrison  street. 

Harrison  street  to  Lake  street 

Bridgeport  to  Lake  street 


Feet. 
9,200 
5,600 
4,200 

10,000 


Total 
falL 


Feet. 
1.04 
0.53 
0.98 
2.55 


Slope  per 
1,000  feet. 


Feet. 
0.113 
0.095 
0.233 
0.134 


The  velocities  which  obtained  at  various  places  on  the  South  Branch  on  May  6,  at 
maximum  flood,  when  420,000  cubic  feet  of  water  per  minute  was  flowing,  ranged 
from  2.44  feet  per  second  in  the  wider  sections  of  the  river  to  5.18  feet  per  second 
opposite  the  cofferdam  of  the  West  Division  Street  Railway  Company  near  to  Van 
Buren  street;  and  for  300,000  cubic  feet  discharge  per  minute  the  velocities  at  the 
same  places  were  1.96  and  3.91  feet  per  second  respectively. 

The  maximum  discharge  through  the  main  river  was,  as  above  given,  approxi- 
mately 584,000  cubic  feet  per  minute,  and  occurred  on  May  6  from  11 :30  a.  m.  to  5  p. 
m.,  during  which  time  the  average  total  fall  from  Lake  street  to  the  moutJi,  a  dis- 
tance of  7,200  feet,  was  1. 02  feet,  or  0.  Ml  per  1,000. 

From  these  observations  and  other  information,  I  conclude  that  to  preserve  safe 
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and  easy  navigation  of  the  Chicago  River  the  velocity  should  not  exceed  1^  miles  per 
hour,  or  2.2  feet  per  second. 

To  ^t  300,000  cable  feet  per  minute  through  the  South  Branch  of  the  river  with 
this  limit  of  velocity  will  require  material  changes.  North  of  Sixteenth  street,  ex- 
cept at  bridges,  it  can  be  accomplished  by  deepening  the  river  to  17  feet  in  the 
narrowest  places  and  to  a  less  depth  in  the  wider  places.  At  all  bridges,  except  at 
Adams,  Jackson,  <and  Polk  streets,  and  at  the  Wisconsin  Central  Railroad  uridge,  it  can 
be  accomplished  by  deepening  to  18  feet.  At  Adams  and  Jackson  streets  it  can  be  done 
by  opening  new  passages  for  water  west  of  the  center  piers.  At  Polk  Street  and  the 
Wisconsin  Central  Railroad  new  bridges  will  be  required,  or  some  radical  modifica- 
tions giving  an  increase  in  the  water  passages.  South  of  Sixteenth  street  it  will  be 
necessary  to  resort  to  a  more  general  widening,  deepening,  and  redocking  of  the 
river  on  one  side  and  the  building  of  new  bridges. 

In  the  event  of  the  adoption  of  the  South  Fork  and  Canal  route  this  general  widen- 
ing must  be  carried  to  Thirty-lifth  street  and  the  deepening  made  clear  through  to 
the  entrance  to  the  main  channel. 

To  pass  600,000  cubic  feet  per  minute  through  the  river  all  the  bridges  would  have 
to  be  rebuilt  or'  additional  passages  provided  around  thei^r  abutments,  the  main 
river  deepened  and  jierhaps  widened  in  places,  and  the  South  Branch  throughout 
radically  widened  and  deepened.  Such  an  undertaking  would  be  formidable  and  can 
only  be  justified  as  a  last  resort  or  on  the  grounds  of  a  necessary  harbor  improve- 
ment after  every  other  available  means  of  securing  such  an  improvement  shall  have 
been  shown  to  be  impracticable  and  unattainable. 

ADDITIONAL  SUPPLY  OF  WATER. 

The  question  of  securing  an  inlet  for  an  additional  300,000  cubic  feet  of  water  per 
minute  may  be  considered  wholly  with  reference  to  sanitary  requirements,  all  col- 
lateral benefits  and  advantages  in  this  way  of  improved  navigation,  enlarged  harbor 
faeilities,  and  the  possible  relief  from  the  downtown  bridge  nuisance  being  ignored; 
or  all  of  these  things  may  be  taken  into  account  and  that  solution  of  the  problem 
predicted  which  will  most  inure  to  the  general  good,  not  only  of  Chicago  in  its  dual 
corporate  capacities  as  city  and  sanitary  district,  but  to  the  people  of  tlie  State  and 
the  United  States. 

While  it  may  not  be  the  province  of  the  sanitary  district,  strictly  speaking,  to 
make  any  provisions  for  navigation  other  than  that  rendered  obligatory  by  law,  or 
to  provide  harbor  facilities  for  the  city  of  Chicago,  it  does  seem  not  only  within  its 
province,  but  at  least  morally  binding  upon  it,  so  lon^  as  the^c  problems  are  pressing 
iqf:  a  solution  and  all  matters  pretaining  thereto  are  in  a  formative  stage,  to  shape 
the  work  in  hand  as  to  render  cooperation  between  it  and  other  governmental  agencies 
possible  in  carryiiifi^  out  supplemental  works,  as  only  by  such  cooperation  is  it  pos- 
sible to  secure  the  best  sanitary,  financial,  and  constructive  results.  Working  upon 
this  theory  I  shall  discuss  the  questions  of  supplemental  channels  and  inlets  in  their 
relation  to  the  two  route's  under  consideratMin  for  the  main  channel,  from  two  stand- 
points: (a)  Strictly  from  the  narrowest  sanitary  point  of  view,  confined  to  the  sani- 
tary district  as  such.  (6)  With  reference  to  the  broadest  sanitary,  commercial,  and 
political  interest  of  this  community  and  of  the  country  at  large. 

(a)  But  for  the  southern  boundary  of  the  sanltdry  district  being  Eighty-seventh 
street,  thus  placing  limitations  upon  the  sanitary  problem  of  the  city,  it  would  be 
obligatory  to  consider  a  supplemental  channel  entering  the  South  Fork  from  the 
mouth  of  the  Calumet  River,  which  would  intercept  the  sewage  that  finds  its  way 
into  the  lake  from  that  source,  such  channel  being  made  to  furnish  the  additlontd 
supply  of  water  and  to  provide  main  drainage  for  that  part  of  the  city  comprising 
the  old  town  of  Lake  and  the  southern  part  of  Hyde  Park.  But  omittinj^  this, 
because  of  the  omission  of  the  southern  part  of  the  city  from  the  sanitary  district, 
we  have  to  consider  under  this  head  only  the  cheapest  possible  way  of  obtaining 
600,000  cubic  feet  of  water  per  minute  from  the  lake  and  the  best  location  of  the 
main  channel  west  of  Ashland  avenue  to  adapt  it  to  the  lake  inlet. 

As  has  already  been  pointed  out,  provisions  for  pbtainiug  300,000  cubic  feet  i>er 
minute  through  the  South  Branch  north  of  Sixteenth  street  can  be  made  at  a  com- 
paratively small  expense.  Another  300,000  cubic  feet  per  minute  can  be  obtaine<l 
by  gravity  through  a  covered  conduit  laid  from  the  lake  to  the  river  along  Sixteenth 
street.  Such  a  conduit,  including  intake,  would  be  about  4,000  feet  long  and  would 
need  a  cross  section  of  about  1,250  square  feet.  It  could  probably  best  be  con- 
structed as  a  twin  conduit.  To  permit  of  its  construction  it  would  be  ntMiessary  to 
condemn  a  strip  of  prom^rty  50  f<'ot  wide  along  the  south  line  of  Sixteenth  street, 
which  property,  after  the  construction  of  the  conduit,  would  be  as  valuable  for  build- 
ing sites  as  no  w. 

The  South  Branch,  south  of  Sixteenth  street,  would  ha^e  to  ^  improved  to  a 
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capacity  of  600,000  cubic  feet  x>eT  minute,  which  it  can  be  made  to  carry  with  but 
litiile  more  expense  than  is  needed  for  300,000  cubic  feet  per  minute,  since  radical 
widening,  deepening,  redocking  and  rebridging  will  be  necessary  in  either  case. 
Though  I  am  not  prepared  to  give  the  cost  or  such  work,  rough  estimates  have  been 
made  which  establishes  this  beyond  all  question  as  the  cheapest  wav  in  which  the 
main  drainage  canal  can  be  supplied  with  the  amount  of  water  wnich  will  ulti- 
mately be  required.  In  the  event  of  the  adoption  of  this  plan  the  "  canal  route,'' 
viewed  from  the  standpoint  of  supplemental  works  alone,  will  be  the  cheapest, 
since  the  cost  of  the  intercepting  system  and  flushing  conduit  for  the  South  Pork 
with  the  expense  of  operation  capitalized,  viz,  $646,280,  Ib  much  less  than  the  cost 
of  improving  the  South  Fork  to  carry  600,000  cubic  feet  per  minute,  which  would 
have  to  be  done  under  this  plan  if  the  main  channel  started  Arom  the  South  Fork. 

(b)  If,  as  proposed  under  this  subhead,  we  consider  the  matter  of  supplemental 
works,  with  remreuce  to  subsidiary  questions  which  it  is  next  to  impossible  to  di- 
vorce from  the  main  question  of  sanitation,  the  scope  of  the  inquiry  is  much  broad- 
ened.   The  three  principal  considerations  justifying  this  are  as  follows : 

The  city  of  Chicago  is  confronted  with  the  commercial  situation  of  having  at  low 
water  a  harbor  that  will  barelv  admit  vessels  drawing  14  feet  of  water.  The  pres- 
ent harbor  is  too  narrow,  too  shallow,  and  too  tortuous  to  admit  the  class  of  vessels 
which  are  fiMt  taking  to  themselves  the  carrying  trade  of  the  lakes.  Vessels  nearly 
350  feet  long  and  that  now  carry  from  2,000  to  3,000  tons,  with  present  harbor  facil- 
ities and  depths  of  channels  at  the  St.  Clair  Kiver  Canal  and  the  Lime  KUbs,  would 
be  loaded  to  18  to  20  feet  draft  and  carry  from  3,000  to  5,000  tons  if  sufficient  depth 
was  available.  The  shallow  places  throughout  the  lakes  and  the  Sault  Ste  Marie 
Canal  are  being  improved  and  deepened  by  the  United  States  Government  to  21  feet. 
When  this  work  is  completed,  which  will  be  done  in  a  few  years,  Chicago's  commer- 
cial interests  will  be  seriously  threatened  if  a  more  adequate  harbor  is  not  provided. 
Already  cheaper  lake  freight  rates  prevail  between  Duluth  and  Buffalo  on  both  grain 
and  coal  than  between  Chicago  and  Buffalo,  notwithstanding  111  miles  greater  dis- 
tance to  Duluth  and  the  necessity  of  passing  the  Sault  Lock. 

Again,  the  United  States  Government  is  committed  to  improved  navigation  of  the 
Illinois  River,  by  reason  of  the  money  alreii^y  expended  thereon,  and  that  which  is 
about  being  expended  upon  the  Hennepin  Canal.  The  sanitary  district  channel  will, 
inevitably,  be  the  most  iniportaut  link  in  this  chain  of  waterways,  and  Government 
interests  will  demand  a  suitable  lake  connection. 

The  third  consideration  is  found  in  the  urgent  need  of  relieving  street  traffic  in 
the  central  part  of  the  city  from  the  incubus  of  movable  bridges.  The  ii^ury  that 
such  bridges  are  to  business  interests  is  beyond  computation  and  too  evident  to  need 
more  than  a  mention  here. 

Believing,  as  I  do,  that  these  considerations  will,  by  the  time  the  main  channel  is 
completed  from  Ashland  avenue  to  Joliet,  force  the  recognition  of  the  necessity  of 
new  harbor  entrances,  it  is  impossible  to  consider  as  final  any  plan  for  a  new  inlet 
from  the  lake  to  the  river  except  one  that  will  answer  the  three-fold  purpose  of  sani- 
tarian, a  harbor  entrance,  and  au  outlet  for  what  I  believe  will  become  a  great  in- 
land waterway.  Hence  we  have  to  inquire  which  of  the  two  routes  under  consid- 
eration is  best  calculated  to  lit  any  possible  location  for  such  a  cliannel.  If  the 
channel  from  the  lake  should  connect  with  the  South  Branch  north  of  Bridp^port,  or 
should  the  river  itself  be  deepened  and  widened  throughout  so  as  to  give  ample 
capacity  for  all  purposes,  then  the  "  canal  route"  will  obviously  be  the  best  that  can 
be  chosen. 

On  the  other  hand,  should  the  new  channel  enter  the  South  Fork  at  its  southern 
extremity,  then  the  ''canal  route"  would  not  connect  so  directly  with  the  lake  as 
the  ''  South  Fork  and  canal  route,"  but  it  would  cost  no  more  to  pass  the  water 
northward  than  southward  through  the  South  Fork  to  the  main  channel,  and  in 
either  case  the  intercepting  system  and  Hushing  conduit  would  be  dispensed  with. 

It  should  be  said  that,  on  the  theory  herein  advanced,  the  Chicago  Harbor  wiU  b^ 
come  the  terminus  of  lake  commerce  on  the  one  hand,  and  of  river  and  inland  com- 
merce on  the  other,  and  not  a  mere  short  cut  for  vessels  passing  from  the  lakes  to 
the  river  and  vice  ver$a;  hence  the  matter  of  a  more  or  less  direct  connection  between 
tiie  main  drainage  channel  and  the  lake  is,  as  it  seems  to  me,  of  but  little  conse- 
quence, provided  the  connecting  channel  is  so  made  as  to  give  firee  and  unobstructed 
navigation  for  the  largest  lake  vessels. 

Free  movement  is  far  more  important  than  a  shortening  of  the  distance  in  the 
Chieago  Harbor.  Indeed  every  local  interest  which  will  be  dependent  upon  water 
transportation,  directly  or  indire<-tly,  will  only  be  benefited  by  a  commodious  har- 
bor many  miles  in  length  lying  within  the  limits  of  the  city.  In  other  words,  the 
Chicago  Harbor  should  be  looke<l  upon  primarily  as  the  terminus  for  marine  com- 
merce from  both  the  lakes  and  the  river,  and  not  in  the  light  of  a  through-passage 
channel.  The  difference  in  the  character  of  vessels  which  wiH  seek  this  port  from 
the  different  directions  decrees  that  such  shall  be  the  case.  /'^  ^^^^1^ 
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My  conclasion  then  ia  that  there  is  hut  little  choice  hetween  the  two  routes  for 
the  main  drainage  channel  west  of  Ashland  avenue^  as  far  as  any  possible  connection 
with  Lake  Michigan  is  concerned,  and  as  every  other  consideration  points  to  the 
<' canal  route''  as  the  preferable  oue,  I  believe  there  can  be  no  doubt  about  the 
advisability  of  adopting  it. 

The  reasons  for  this  conclusion  may  be  briefly  recapitulated  as  follows: 

(1)  On  a  like  basis  as  to  right  of  way  it  is  shown  to  be  $1,058,901  cheaper  than  the 
next  cheapest  route,  and  by  sacrificing  certain  prospective  advantages  in  the  way  of 
dockage  it  may  be  made  $1,963,901  cheaper  than  the  next  cheapest  possible  route. 

(2)  Work  can  be  begun  on  it  immediately,  quite  likely  saving  a  full  year  in  time. 

(3)  With  the  changes  proposed  it  is  open  to  less  objection  from  a  railroad  stand- 
point than  any  other  route. 

(4)  Should  supplemental  works  to  supply  water  to  the  main  channel  be  carried 
out  in  accordance  with,  the  narrowest  requirements,  it  is  located  in  the  best  position 
to  command  the  situation.  On  the  other  hand,  should  they  be  projected  on  the 
broadest  lines,  it  BtHl  meets  the  situation  as  fully  as  any  other  location. 

FLOOD  WATERS. 

In  order  that  the  estimates  for  the  main  channel  between  Ashland  avenue  and 
Willow  Springs  may  cover  all  collateral  works,  it  is  necessary  to  deal  with  the 
flood- water  question  and  its  relation  to  the  main  channel.  This  involves  a  consider- 
ation of  (1)  the  sanitary  question  of  Chicago  as  affected  by  floods;  (2)  the  disposition 
of  the  Des  Plaines  and  Chicago  rivers  flood  waters. 

(1)  The  protection  of  Chicago's  water  supply  from  sewage  pollution  is  by  far  the 
most  important  phase  of  the  sanitary  question.  The  greater  or  less  dilution  of  the 
sewage,  so  long  as  it  is  confined  to  the  Chicago  River  or  to  the  main  drainage  oanal, 
is  to  the  people  of  this  city  of  little  moment  compared  to  the  importance  of  keeping 
sewage,  even  in  small  quantities  out  of  the  lake.  The  reasons  for  this  are  too  pal- 
pable, too  well  known  and  acknowledged  to  need  stating  here.  Hence,  from  the 
inception  of  the  project  for  the  sanitation  of  the  city  via  the  Des  Plaines  and  Hlfnois 
rivers  until  now,  every  fair  mind  that  has  intelligently  approached  the  subject  has 
recognized  that  the  prevention  of  all  flood- water  discharge  from  the  Chicago  River 
into  the  lake  is  a  sine  qua  non  of  the  plan. 

^2)  Owing  to  the  relations  which  tne  upper  Des  Plaines  River,  when  in  flood,  sue- 
tainsto  the  Chicago  River,  and  the  occupancy  of  the  lower  Des  Plaines  River  Valley 
with  the  main  drainage  canal,  the  plans  of  the  Chicago  Drainage  and  Water  Supply 
Commission  provided  that  the  flood  water  from  440  square  miles  of  the  Des  Plaines 
Valley  and  from  120  square  miles  of  the  North  Branch  of  the  Chicago  River  was  to 
be  turned  to  Lake  Michigan  through  cut-off  channels  uncontaminated  with  sewage, 
thereby  reducing  the  flood  volume  from  the  combined  catchment  basins  of  the  two 
rivers,  of  which  400  square  miles  would  remain,  to  such  proportions  that  a  channel  of 
the  capacity  proposed,  viz,  600,000  cubic  feet  per  minute,  would  prevent  an  outflow 
from  the  Chicago  River  into  the  lake.  By  such  an  arrangement  the  Des  Plaines 
River  could  be  taken  into  the  main  drainaj^e  channel  at  Summit  with  impunity. 

This  method  was  then,  in  the  absence  of  much  knowledge  which  has  since  been 
gained  of  the  Des  Plaines  and  Illinois  rivers,  apparently  the  host  and  safest  for  accom- 
plishing the  end  in  view. 

The  further  study  which  has  been  given  to  the  subject  in  connection  with  the  de- 
tail location  of  the  main  drainage  channel  has  convinced  me  that  a  cheaper  and  per- 
haps equally  safe  method  is  to  call  into  service  the  combined  capacity  of  the  Des 
Plaines  River  and  the  main  drainage  cliannel  beyond  Summit  to  carry  off  the  floods 
of  the  Des  Plaines  and  Chicago  rivers. 

During  the  late  flood  of  May  6  there  was  a  maximum  of  606,000  cubic  feet  per 
minute  passed  through  the  Des  Plaines  River  below  Riverside,  and  on  February  10, 
1887,  a  maximum  of  620,000  cubic  feet  per  minute.  On  April  21,  1881,  the  water  at 
thejplace  where  these  measurements  wore  made  reached  1.4  feet  greater  height,  which 
indicated  a  discharge  of  810,000  cubic  feet  per  minute.  Of  this  amount  at  least  one- 
third,  and  perhaps  a  greater  proportion,  passed  down  the  Des  Plaines  River  below 
Summit.  By  the  removal  of  a  few  obstructions,  and  a  little  forcing  by  raising  the 
height  of  floods  slightly  at  Summit,  there  seoms  no  reason  to  doubt  that  the  Dos 
Plaines  River  itself  can  be  made  to  carry  400,000  cubic  feet  per  minute  from  Summit 
down,  leaving  about  the  same  quantity  to  be  taken  into  the  main  drainage  channel 
at  Summit,  if  this  can  be  done  withotit  setting  the  water  toward  the  lake  at  any 
po.int  in  the  Chicago  River,  then  the  flood  waters  will  have  been  provided  for  so  faur 
as  furnishing  a  channel  for  them  across  the  divide  is  concerned. 

The  watershed  of  the  North  Branch  of  the  Chicago  River  comprises  172  square 
miles,  and  other  portions  of  the  river,  including  the  South  Fork,  the  West  Fork, 
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and  Offden  Ditch  to  Snmniit,  109  square  miles.  The  maximum  discharge  of  the 
North  Branch  during  tH«  May  flood  was  about  200,000  cubic  feet  per  miuute,  this 
flow  occurring  at  least  twenty  hours  after  the  storm.  Many  hours  before  the  North 
Branch  had  reached  its  highest  the  maximum  flow  from  the  sewered  part  of  the 
city,  and  of  the  other  branches  of  the  Chicago  River  had  come  and  gone,  so  that 
we  may  feel  safe  in  assuming  that  300,000  cubic  feet  per  minute  is  the  greatest 
amount  of  storm  water  which  will  need  to  pass  through  the  main  drainage  chan- 
nel between  Chicaeo  and  Summit  to  prevent  an  outflow  te  the  lake,  provided  the 
Dee  Plainee  River  floods  are  kept  out  of  the  West  Fork.  To  carry  ttiis  amount  to 
Smnmit  through  the  full-sized  onannel  as  projected — 200,000  cnbic  feet  coming  from 
ihe  North  Branch  and  100,000  from  other  branches  of  the  river  and  other  parts  of 
the  distriot — ^will  retjoire  much  less  fall  than  the  normal  flow,  thus  allowing  the 
flow  line  of  the  main  channel  from  Summit  to  be  raised  and  the  capacity  of  the 
channel  at  low-lake  level  increased  to  730,000  cubic  feet  per  minute,  which  is  more 
than  equal  to  the  flood  waters  of  the  Chicago  River~300,000  cubic  feet  plus  400,000 
cnbic  feet,  the  surplus  flood  waters  of  i£e  Des  Plaines  River.  The  combined 
capacity  of  the  Des  Plaines  River  and  the  main  drainage  channel  when  in  flood, 
with  the  lake  at  mean  height,  will  be  upwards  of  1,200,0%  cubic  feet  per  minute. 

I  am  not  prepared  to  sa^,  finally,  that  it  will  be  permissible.to  turn  such  an  amount 
of  water  into  the  Des  Plames  River  below  Joliet,  a  more  extended  investigation  and 
thorough  study  of  the  problem  being  first  necessary.    The  following  facts  and  con- 
« aiderations,  however,  seem  to  indicate  the  practicability  of  such  a  thing. 

During  the  May  flood,  which  was  unusually  heavy  along  the  river  above  Joliet, 
there  passed  through  Joliet  approximately  625,000  cubic  feet  per  minute;  this  ex- 
treme occurred,  however,  more  than  twenty-four  hours  before  the  Upper  Des  Plaines 
reached  its  maximum.  At  Morris  the  maximum  discharge  of  the  Illinois  River,  as 
ascertained  by  gaugings  made  by  the  Engineering  Department  on  May  6,  was  4,416,- 
000  cubic  feet  per  minute,  and  it  occurrea  the  same  day  that  the  Upper  Des  Plaines 
a  t  Summit  was  at  its  highest,  showing  that  at  this  place  the  maxmiun  was  due  to 
other  sources  of  supply  than  the  Upper  Des  Plaines.  From  Lasalle  to  the  mouth, 
the  river  at  flood  times  spreads  out  to  such  wide  proportions  that  the  maximum  dis- 
charge at  Grafton  was  not  attained  until  about  May  23,  sevent'Cen  days  later  than  at 
Moms.  Owing  to  the  equalizing  tendency  which  these  facts  exhibit  as  the  regimen 
of  the  Illinois  Kiver,  it  seems  evident  that  the  floods  from  the  Des  Plaines  River 
above  Summit  are  not  likely  to  affect  extreme  floods  in  the  Illinois  River  other  than 
by  prolonging  them ;  the  additional  amount  of  wat^  which  may  be  added  by  the 
main  drainage  channel  and  the  upper  Des  Plaines  in  the  manner  described  having 
bnt  little  if  any  effect.  Hence,  I  believe  it  may  safely  be  said  that  whatever  dam- 
age is  done  in  the  Illinois  Valley  by  water  discharged  from  the  sanitary  district  chan- 
nel will  occur  at  intermediate  stages  with  nothing  more  than  the  normal  flow  of 
the  drainage  channel  combined  with'medium  floods  in  the  Illinois  River.  But  even 
if  the  extreme  floods  of  the  Illinois  River  should  be  slightlv  increased,  it  should  he 
remembered  that,  after  land  has  been  overflowed,  to  add  a  few  inches  more  or  less  to 
the  superincumbent  water  would  do  no  harm ;  it  is  the  first  flood  that  does  the  damage. 
Another  consideration  is  that  the  modifications  of  the  river  that  will  be  necessary  to 
care  for  the  normal  flow  of  the  drainage  channel  will  be  sufficient  to  prevent  any 
increase  of  extreme  flood  heights,  even  with  the  floods  of  the  Upper  Des  Plaines  added. 
That  is,  in  providing  for  mean  and  frequently  recurring  conditions  the  maximum 
and  infrequently  recurring  conditions  will  be  amply  met. 

Thon^  it  is  still  an  open  question,  I  think  the  probabilities  are  all  in  favor  of  the 
plan  proposed  being  equally  safe  and  cheaper  than  any  northern  diversion  as  a  means 
of  preventing  a  flow  of  the  Chicago  River  to  the  lake,  the  money  which  such  a  di- 
version would  cost  being  better  applied  in  down-river  improvements  and  modifica- 
tions. It  can  fUso  be  much  more  expeditiously  put  into  operation.  By  the  time  of 
the  completion  of  the  main  drainage  channel  conditions  may  have  been  created,  in 
the  manner  proposed,  that' will  effectually  put  a  stop  to  the  contamination  of  Lake 
Michigan  through  the  Chicago  River. 

But  whatever  subsequent  investigations  may  show  relative  to  this  matter,  there  ia 
no  doabt  about  the  desirability  of  taking  part  of  the  flood  waters  of  the  Des  Plaines 
Biver  into  the  main  channel  at  Summit,  hence  the  costs  of  works  and  right  of  way 
necessary  to  do  this  is  included  in  the  estimates. 

Beepectfhlly  submitted. 

Bbkbzbtte  Wiluams, 

Chief  Eng%n§6r. 

The  honoiable  the  Boabd  ojt  Trustees  of  the 

Sasitabt  Djbtbigt  ov  Chicago. 
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Jiypendix.—Eaiimates  Ogden  Ditchj  Line  No.  1. 

Capacity,  600,000  cubic  feet  per  minnte : 

16,024,000  cubic  yards  earth,  at  18  cents $2,884,320 

7,620,000  cubic  yards  glacial  drift,  at  27  cents 2, 057, 400 

200,000  cubic  yards  rock,  at  $1.25 250,000 

$5,191,720 

Bridges  and  railroad  ch'anges : 

One  four-track.  South  Branch,  Union  Stock  Yards  and 
Transit  Company,  Chicago,  and  Northern  Pacific,  Pitts- 
burg, Chicago  and  St.  Louis  Railway 177, 000 

One  two-track.  South  Branch,  Union  Stock  Yards  and 
Transit  Company,  Chicago  and  Northern  Pacific,  Pitts- 
bury,  Chicago  and  St.  Louis  Railway 109, 000 

One  single-track.  Southern  Branch,  Chicago,  Santa  Fe 
and  California  Railway 66, 000 

One  double-track.  Southern  Branch,  Chicago,  Milwau- 
kee and  Northern  Railway 146, 000 

One  double-track.  Southern  Branch,  Chicago  and  West- 
em  Indiana  Belt 122,000 

One  double-track.  Southern  Branch,  Chicago,  Santa  Fe 
and  California  Railway 105,000 

One  double-track.  Southern  Branch,  Chicago  and  CaU- 

fomia  Terminal  Railway ..». 105,000 

s 830,000 

Four  highway  swing  bridges ; 180,000 

Overflow  dam  at  Summit 40,000 

2i  per  cent  on  construction 156,043 

Cost  of  right  of  way 1 5,702,000 

Total 12,099,763 

Capacity,  300,000  cubic  feet  per  minute: 

10,282,000  cubic  yards  earth,  at  18  cents 1,841,760 

4,852,000  cubic  yards  glacial  drift  at  27  cents 1, 310, 040 

200,000  cubic  yards  rook,  at  $1.25 250,000 

8,401,800 


JJs. 

OPERATING  AND  CARE  OF  LA  GRANGE  LOCK  AND  DAM,  ILLINOIS  RIVER, 

ILLINOIS. 

XJnder  the  indefinite  appropriation  for  <<  operating  and  care  of  canals 
and  other  works  of  navigation,''  as  provided  by  section  4  of  the  river 
and  harbor  act  of  Jnly  6, 1884,  the  La  Orange  Lock  has  been  operated 
and  kept  in  repair  daring  the  past  fiscal  year. 

Lockages  for  all  craft  not  navigated  or  pi*opelled  by  steam  have  been 
omitted  from  the  reports.  Consequently  the  lockages  for  the  past  year, 
218  in  number,  show  a  large  decrease. 

The  tonnage,  however,  of  vessels  passing  the  lock  was  tripled  during 
the  year,  showing  a  notable  increase  in  size  of  vessels. 

During  the  year  minor  repairs  were  made  to  lock  gates  and  machin- 
ery as  needed;  an  ice-breaker  constructed  above  the  lock;  212  linear 
feet  of  revetment  or  guide  wall  were  constructed  along  the  land  above 
the  entrance  to  the  lock,  and  all  buildings  and  wood  and  iron  work 
about  the  lock  kept  well  painted. 

The  lock  force,  when  not  engaged  in  operating  the  lock,  were  kept  at 
work  in  constructing  the  revetments,  grading  and  improving  the 
grounds,  and  repairing,  painting,  etc.,  the  appointments4)f  the^lock. 
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The  auioiiut  expended  during  the  year  was  $8,004.06,  a  detailed  state- 
ment of  which,  in  accordan(*c  with  the  act  of  July  5,  1881,  is  herewith. 

A  report  by  Assistant  Engineer  C.  V.  Brainard,  hereto  attached,  gives 
a  detail^  account  of  all  work  done  at  this  lock  during  the  year  ending 
June  30, 1892. 

Expended  during  the  fiscal  year  ending  June  SO,  1892,  from  the  indefinite  appropriation 
for  "operating  and  care  of  canaU  and  other  works  of  navigatian"  in  operating  and  keep- 
ing in  repair  the  La  Grange  Lock  on  the  Illinois  River. 

Services  of  lock-tenders  and  watchmen $3,929.93 

Services  of  crews  of  dredge  and  tender 567.17 

Fuel  for  dredge  and  tender 267.75 

Snbsistenoe — 

Labor 289.72 

Stores 35.20 

Oil  and  supplies  for  lighting  lock 25. 84 

Kepairs  to  pump  dredge 270.34 

Miscellaneoos  repairs  to  plant — 

Labor 13.50 

Materials ? 36.61 

Tools 92.48 

Centrifugal  pnmp....'. 755.00 

Kitchen  outfit  for  dredge 14.90 

Iron,  paint,  etc.,  for  repairs  to  lock  gates 201. 62 

Supplies  for  Iock  pumps 23. 90 

Building  pile  revetments  above  and  below  lock : 

Labor $429.14 

Materials 118.59 

547.73 

Lumber,  rubblestone,  piles,  and  drift  bolts  for  building  ice  crib 736. 76 

Harvestin£^  ice,  labor 135. 35 

Rent  of  telephone 31.25 

Traveling  expenses 64.68 

Freight  and  express  charges 14. 33 

Total 8,004.06 

Money  statement, 

July  1, 1891,  balance  unexpended  (reported  outstanding  June  30, 1891)  ..        $834. 47 

July  29, 1891,  allotment 10,000.00 

ji  ■  - 

10,834,47 
June  .30, 1892,  amount  expended  during  fiscal  year . . . ! 8, 004. 06 

Julyl,  1892,  balance  unexpened  / 2,830.41 

July  1,  1892,  outstanding  liabilities 238.00 

July  1, 1892,  balance  available 2,592.41 


beport  of  mb.  c.  v.  brainard,  assistant  engineer. 

United  States  Enginker  Office, 

Kampsville,  III,  June  SO,  189S. 

Captain  :  I  have  the  honor  to  submit  report  for  the  operating  and  care  of  La- 
grange Lock,  Illinois  River,  for  the  year  ending  June  30,  1892. 

During  the  year  218  lockages  were  made,  exclusive  of  boats  on  this  worVand  skiffs. 
During  the  high  water  the  past  spring  81  steamboats  passed  over  the  dam,  which, 
added  to  the  number  of  lockages,  makes  299.  This  shows  a  decrease  of  91  as  com- 
pared with  the  same  class  of  boats  last  year.  This  is  due  to  the  extreme  low  water 
of  September,  October,  and  November,  during  which  time  the  mean  stage  of  water 
was  0.25  feet  as  against  1.50  feet  above  low  water  in  1890  during  the  same  mouths. 

The  river  was  olosed'^y  ice  during  the  month  of  January.  During  the  months  of 
December^  January,  and  February,  except  for  a  few  days  in  January,  the  lock  force 
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was  reduced  to  the  overseer  and  two  watclimen.    About  300  tons  of  ice  was  put  np 
liy  the  lock  force. 

A  scoop  shovel  was  rigged  with  a  long  handle  and  momited  on  a  pair  of  shears  for 
removing  the  deposit  from  the  gate  recesses.  About  9  cubic  yards  were  removed  in 
this  way. 

Thirty-five  piles,  to  be  driven  as  guide  piles  below  the  land  wall,  were  cut  and 
floated  to  the  lock  by  the  lock  force  during  the  high  water  in  May.  When  not  en- 
gaged in  operating  the  lock  the  force  has  worked  on  the  revetments  above  the  lock, 
the  ice-protection  crib,  and  keeping  the  dam  cleared  of  drift. 

JRepaira, — A  new  nosing  was  put  on  the  upper  gate.  The  decking  on  the  lower 
gates  was  renewed  and  calked.  Fifteen  long  anchor  rods  were  put  in  the  revetment 
below  the  lock.  The  valves  of  the  upper  gates  not  working  properly,  they  were  ex- 
amined by  a  diver,  and  by  removing  some  shims  below  the  pinions,  the  pinions  and 
segmental  gear  were  made  to  mesh  properly. 

A  revetment  212  feet  long  was  built  above  the  land  wall  of  the  lock,  containing  76 
piles,  of  which  23  are  anchor  piles,  204  Wakefiold  sheet  piles,  26  tie  rods,  440  lineal 
feet  of  6  by  12  inch  oak  wales,  and  220  lineal  feet  of  10  by  10  inch  pine  wales. 
The  angle  where  the  revetment  joins  the  return  wall  of  the  lock  was  filled  with  con> 
orete. 

An  ice-protection  crib  was  built  above  the  river  wall,  the  top  beine  14  feet  above 
low- water  surface  above  the  dam  and  on  a  level  with  tne  top  of  the  lock  walls;  28 
piles,  144  linear  feet  of  4  by  8  inches  oak  wales,  6,000  feet  B.  M.  3  by  12  inches  pine 
lumber  for  sheet  piles,  5,840  feet  B.  M.  10  by  10  inches  piie  lumber,  6,800  feet  10  by 
12  inches  pine  lumber,  40 1  by  18  inch  drift  bolts,  400  f  by  16  inches  orift  bolts  and 
110  cubic  yards  of  rock  filling  were  used. 

Dredging, — The  last  of  August,  Dredge  No.  1,  steamer  EnterprUtf  and  three  dump- 
scows  were  taken  to  La  Grange  Lock  to  dredge  the  entrances  to  the  lock.  The 
depth  dredged  in  the  lower  entrance  was  5.4  feet  and  in  the  upper  entrance  6.3  feet. 
One  day  was  spent  in  casting  back  of  the  revetment  below  the  lock  and  three  days 
casting  back  of  the  revetment  above  the  lock. 

Twelve  thousand  five  hundred  and  eighteen  cubic  yards  of  material  were  removed 
from' the  entrances,  190  cubic  yards  of  it  being  from  above  the  lock  and  the  remainder 
from  below  tlfe  lock.  Seven  nundred  and  fifty-seven  cubic  yards  of  this  material 
was  handled  a  second  time  in  putting  it  back  of  the  revetment  above  the  lock.  The 
remainder  was  dumped  on  the  east  side  of  the  river  below  the  dam.  October  18 
dredging  was  discontinued  and  the  fiect  laid  up.  Steamer  Enterprise  started  for 
Kampsville  Jjock,  but  grounding  ^t  Meredosia,  lay  there  in  charge  of  a  watchman 
until  the  river  rose  sufficiently  to  float  her,  when  she  was  taken  back  to  La  Grange 
Lock.    Decen4)er  9  she  and  three  dump-scows  were  taken  to  Kampsville  Lock, 

The  following  work  remains  to  be  done :  Build  permanent  quarters  for  lock-keepers ; 
place  9,300  cubic  yards  of  filling  around  the  superintendent's  house;  2,500  cubic 
yards  of  stone  to  be  placed  below  the  dam,  and  drive  a  row  of  guide-piles  below  the 
land  wall. 

Very  respectfully,  your  obedient  servant, 

C.  V.  Bhainahd^ 
Atsiatant  Engineer. 


LockageB  made  at  La  Grange  Lock,  1891-^92 

. 

Class. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Feb. 

l£w. 

Apr. 

May. 

June. 

TotaL 

StfMim  ycmmaIv.  . ......... 

87 
18 

83 

10 

26 
6 

1 

7 
5 

1 

9 
5 
3 

6 

80 
25 

24 

40 

2 
6 

1 

174 

Barges                 

114 

SAllfnir  VAftHelii 

6 

Cabin  DOftts 

4 

S 

6 

U 



Total 

66 

43 

83 

IB 

17  1       4, 

8 

60 

64 

7 

1 

805 

The  following  hoate  passed  over  the  dam  during  high  water. 


Month. 


b^U.-  B«««^ 


TotaL 


April 

May 

June 

Total 


26 
64 

64 


91 


63 


144 
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Tonnage  passing  La  Grange  Lock  during  the  year  ending  June  SO,  1899. 

Passed  through  tho  look. 

Passed  over  the  dam . 

Glass. 

Begistered 
tonnage. 

Freight. 

Passen- 
gers. 

Stock. 

Beglstered 
tonnage. 

Freight. 

Passen. 
gers. 

87,665.91 
47,480.00 

Tons. 
2.144 
38,455 

973 

SMd. 

219 

28,978.29 
29.681.00 

Tons. 
14 
6,900 

355 

Sarma       ................ 

•**"*6^ .-.--.-------.----. 

Total 

86,015.91 

85,509 

973 

219 

58,054.29 

6,914 

855 

Li$to/$tetm 

vessels  passing  La  Orange  Lock  1891-*9S. 

K«ne. 

B^stered 
tonnage. 

Kame. 

Begiatored 
tonnage. 

Name. 

Begistered 
tonnage. 

"D  H.Plke 

466.75 
5.00 
77.16 
10.00 
20.00 

800.00 
10.00 
85.00 

85B.0O 

H.  "W.Longfellow.. 

Raokett..^ 

New  Idea 

40.00 
57.80 

176.00 
76.00 
10.00 

116. 13 

^        42. 30 

77. 01 

10.29 

Polar  Wave 

D.  M.  hkhmoldt 

Joliet 

150.00 

Dispatch 

13.00 

FftsrlfMi*      -.-»»r-t 

75.00 

CSIyofPekin 

Xx>tas             

Dick  Clyde 

'  Josie 

237.51 

Verona --.. 

1  (irf^v  TCaclfl  . .  . . 

Lily  (U.S.) 

Beue  of  Ottawa 

BorealisKez 

Magnet 

City  of  Peoria 

White  Bagle 

Kescue -.. 

128.00 
312.75 

Frankie  Folsom 

Cily  of  Florence 

City  of  Brunswick  . 
Ida  Horse 

139.80 

J  J  6. 

ILLINOIS  AND  MISSISSIPPI  CANAL. 

The  object  of  this  improvement  is  to  fiirnisb  a  navigable  waterway 
jBrom  Lake  Michigan  to  the  Mississippi  Eiver  at  the  mouth  of  Bock 
River  in  connection  with  the  upper  Illinois  River,  and  the  proposed 
enlarged  waterway  along  the  present  line  of  the  Illinois  and  Michigan 
Canal. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  first 
appropriation  for  beginning  the  construction  of  this  canal. 

With  reference  to  this  work  it  is  to  be  said  that  various  surveys  of 
different  routes  from  the  great  bend  of  the  Illinois  River  to  the  Missis- 
sippi River  at  or  above  the  mouth  of  Rock  River  have  been  made:  In 
1871,  G.  P.  Low  (Report  Chief  of  Engineers,  1871,  page  303);  in  1882, 
Major  Benyaurd  (Report  Chief  of  Engineers,  1883,  page  1767),  and  in 
1885,  M^jor  Handbury  (Repoi-t  Chief  of  Engineers,  1886,  page  i707). 

There  was  also  a  report  upon  this  canal  by  a  Board  of  Engineers  in 
1887  under  the  provisions  of  the  river  and  harbor  act  of  August,  1886 
(Report  Chief  of  Engineers,  1887,  page  2125).  All  of  the  local  engi- 
neers and  the  Board  of  Engineers  of  1887,  for  engineering  reasons, 
have  preferred  and  recommeded  the  Marais  d'Osier  route,  but  for  com- 
mercial reasons  the  Chiefs  of  Engineers,  Generals  Kewton  and  Duane, 
and  the  Secretaries  of  War  preferred  the  Rock  Island  route,  and  that 
route  has  been  finally  adopted. 

Detailed  plans  and  estimates  based  entirely  upon  preliminary  sur- 
veys, under  the  act  of  August  11, 1888,  were  prepared  and  submitted 
to  Congress  Jttne  21,  1.890,  the  report  of  which  location,  plans,  and 
estimates  (without  maps  and  drawings)  were  submitted  June  21, 1890, 
and  published  as  House  Ex.  Doc.  Ko.  316,  Fifty-first  Congress,  first 
session. 

This  report  was  the  basis  evidently  of  subsequent  appropriations. 

Under  the  requirements  of  the  act  of  September  19, 1890,  it  was 
recommended  by  this  office  and  approved  by  the  Chief  of  Engineers, 
that  for  reasons  given  in  the  report  of  the  Chief  of  Engineers,  1891,  page 
2634,  that  work  upon  this  improvement  should  begin  at  the  mouth  of 
Bock  River,  and  that  the  appropriation  be  expended  at  that  point. 
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After  examination^  a  roiite  was  recommended  along  the  south  bank 
of  Rock  River,  near  its  mouth,  around  the  lower  rapids  of  Rock  River, 
embracing  5  miles,  more  or  less,  of  the  canal,  and  for  reasons  given 
in  the  Report  of  the  Chief  of  Engineers  for  1891,  this  location  was  ap- 
proved by  the  Secretary  of  War  March  25, 1891.  Accordingly  legal 
descriptions  of  all  lands  required  for  this  section  of  the  canal  were  pre- 
pared, and  the  matter  of  obtaining  titles  to  the  necessary  rights  of  way 
placed  in  the  hands  of  the  Department  of  Justice,  and  referred  by  the 
Attorney- General  to  the  district  attorney  for  the  northern  district  of 
Illinois. 

Later  the  approved  route  was  opx>osed  and  resisted  by  interests  cen- 
tering at  Rock  Island,  111.,  and  the  question  of  the  location  of  the 
western  terminus  of  the  Illinois  and  Mississippi  Canal,  narrowed  by  the 
provisions  of  the  act  of  September  19, 1890,  to  the  question  of  (1)  what 
constituted  the  mouth  of  Rock  River  and  (2)  whether  thernortnerly  or 
southerly  bank  of  Rock  River  shoidd  be  followed,  was  reopened  and  a 
Board  of  Engineers  convened  by  direction  of  the  Secretary  of  War  by 
Specials  Orders,  N'o.  48,  Headquarters  Corps  of  Engineers,  dated 
August  18, 1891. 

The  report  of  this  Board,  which  was  formally  approved  by  the  Sec- 
retary of  War,  is  hereto  attached,  and  in  accordance  with  its  recom- 
mendations, the  route  approved  by  the  Secretary  of  War  March  25, 
1891,  was  finally  fixed  and  adopted. 

The  condemnation  cases  in  obtaining  ri^ts  of  way  came  up  in  the 
United  States  district  court  for  the  northern  district  of  Illinois^  south- 
ern division,  at  its  October  term,  at  Peoria,  111.,  and  awards  made  in 
all  cases,  except  in  the  case  of  the  parcel  ot  land  required  for  the  cross- 
ing of  the  tracks  and  embankment  on  the  head  of  Big  Island  of  the 
Rock  Island  and  Peoria  Railroad,  which  involved  a  contest.  The 
awards  of  the  court  were,  after  examination,  approved  by  the  Depart- 
ment of  Justice  March  8, 1892,  w^hich  approval  with  directions  to  pay 
the  awards  were  received  at  this  office  April  21, 1892. 

The  necessary  funds  for  the  purpose  were  applied  for  and  paid  over, 
and  the  work  as  far  as  justified  by  the  titles  secured,  i.  «.,  for  someio 
miles  or  less  of  the  canal  trunk,  and  three  lock  pits  and  foundations, 
was  advertised  under  date  May  25, 1892,  the  proposals  to  be  openea 
June  25, 1892.  Proposals  were  accordingly  received  and  opened,  an 
abstract  of  which  proposals  is  hereto  attached.  Very  advantageous 
terms  and  prices  were  offered. 

Awards  were  recommended  to  be  made  to  the  lowest  responsible 
bidder  on  each  piece  of  work  advertised,  but  up  to  the  dose  of  the  fiscal 
year  ending  June  30, 1892,  awards  had  not  been  made. 

With  reference  to  the  crossing  of  the  Rock  Island  and  Peoria  Rail- 
raod  tracks  and  embankment,  a  contest  was  before  the  court  and  the  case 
was  continued.  Afterward,  during  the  recess  of  the  court  an  agreement 
between  the  railroad  company  and  the  officer  in  charge,  subject  to  ap- 
proval by  the  Secretary  of  War,  was  arrived  at,  which  agreement  was 
believed  to  be  based  upon — 

First.  The  decree  of  the  United  States  district  court,  northern  dis- 
trict of  Illinois,  in  the  case  of  condemnation  of  a  right  of  way  across  the 
tracks  of  the  Rock  Island  and  Milan  highway  and  street  railroad,  after- 
wards approved,  which  required  the  construction  and  maintenance  of 
a  bridge  by  the  United  States. 

Second.  Upon  the  decisions  in  like  cases  of  the  supreme  court  of  the 
State  of  Illinois,  the  laws  of  which  State  as  far  as  applicable  to  the 
case  had  been  adopted  by  the  United  States  by  river  and  harbor  act 
approved  September  19, 1890. 
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(3)  Upon  the  ennmeration,  among  works  of  navigation  required  for 
this  canal  by  the  act  of  September  19,  1890,  of  "bridges"  to  be  con- 
structed, it  was  inferred  by  the  United  States. 

(4)  Upon  the  provisions  of  the  river  and  harbor  act  of  July  5, 1884, 
section  4,  making  an  indefinite  appropriation  for  the  "operation  and 
care  <^  canals  and  other  works  of  navigation." 

After  a  protracted  investigation  the  Secretary  of  War  decided  that 
under  the  laws  of  the  United  States  he  was  not  authorized  to  enter 
into  such  an  agreen^ent,  and  directed  that  the  lands  of  this  raib^oad 
company  be  condemned  for  the  purposes  of  the  canal. 

Afterwards  on  application  by  the  district  attorney  for  the  northern 
district  of  Illinois  that  the  basis  of  condemnation  be  specified,  i.  e,^ 
tiiat  the  character  of  bridge  to  be  constructed  by  the  raikoad  company^ 
whether  fixed  or  swing,  as  well  as  other  description,  be  indicated,  it 
was  answered  by  the  Secretary  of  War  in  effect  that  the  general  laws 
relating  to  bridges  in  the  river  and  harbor  act  of  September  19, 1890, 
and  former  acts,  applied  in  this  case  and  that  he  was  not  authorized 
by  law  to  indicate  what  bridge  would  be  permitted  to  be  constructed 
and  maintained  over  the  canal  by  the  railroad  company. 

The  matter  again  came  up  before  the  United  States  district  court  at 
its  spring  term,  1892,  but  as  no  basis  of  condemnation  of  a  right  of 
way  across  the  pubhc  highway,  except  an  unconditional  crossing  by  a 
canal  80  feet  wide  at  the  water  surface,  and  7  feet  deep,  or  14  feet  be- 
low the  level  of  the  tracks  of  the  railroad,  could  be  presented  under  the 
ruling  of  the  Secretary  of  War  by  the  United  States,  the  court  con- 
tinued the  case,  and  intimated  that  until  the  United  IBtates  officers 
could  specify  a  basis  of  joint  user  over  the  joint  crossing  that  the  case 
would  be  indefinitely  continued,  or  that  the  jury  would  be  instructed 
,to  assess  the  award  for  the  land  and  damages  "at  the  full  value  of  the 
Bock  Island  and  Peoria  Eailroad,  less  the  proved  value  of  their  lands 
and  proi)erty  for  other  purposes  than  as  a  public  carrier  between  Rock 
Island  and  Peoria.    The  case  thus  stood  at  the  close  of  the  fiscal  year. 

The  river  and  harbor  bill  pending  at  the  close  of  the  fiscal  year  end- 
ing June  30,  1892,  contains  a  provision  that  specifically  defines  the 
basis  of  agreement  or  condemnation  in  all  such  cases,  and  if  passed  will 
remove  the  otherwise  insurmountable  obstacle  to  the  construction  of 
the  canal  indicated  by  the  ruling  of  the  Secretary  of  War  and  the  atti- 
tude of  the  United  States  district  court  for  the  northern  district  of  Illi- 
nois^ before  which  court  all  condemnation  suits  will  be  tried. 

PEOPOSED  APPLICATION  OF  FUNDS  ON  HAND. 

The  fiinds  now  on  hand  will  be  applied  to  the  payment  of  expenses 
connected  with  the  legal  proceedings  in  acquiring  right  of  way  around 
the  lower  rapids  of  Bock  Eiver,  near  its  mouth,  and  to  purchasing  the 
necessary  plant,  and  constructing  the  works  of  navigation  in  the  vicin- 
ity of  said  rapids.    . 

PROPOSED  APPLICATION  OF  FUNDS  REQUIEED  FOE  THE  FISCAL  YEAE 
ENDING  JUNE  30,  1894. 

These  funds  will  be  applied,  if  appropriated,  to  the  definite  location 
of  the  canal  on  the  approved  route,  to  the  fixing  of  landmarks,  and  to 
determining  legal  descriptions  of  lands  required  for  rights  of  way;  to 
payments  for  such  lauds  and  towards  the  construction  of  the  canal 
trunk  and  works  of  navigation  along  the  line  as  far  as  may  be  deter- 
mined. 
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In  former  reports  of  the  Chief  of  Engmeers,  already  cited,  a  full  de- 
scription of  this  canal  and  of  its  probable  commercial  importance  are 
given,  and  it  is  not  necessary  furttier  to  repeat  them  herein. 

Money  statement 

July  1, 1891,  balance  unexpended $489,081.10 

June  14, 18SK2,  refunded  on  account  of  oveipayment : .50 

489,031.60 
June  30;  1892,  amount  expended  during  fisoal  year 25,286.61 

July  1, 1892,  balance  unexpended i, 463,795.99 

Julyl,  1892,  outstanding Habilitiea 189.42 

July  1,  1892,  balance  available 463,606.57 

Amount  appropriated  by  act  approved  July  13, 1892 500, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 189^ 963^  606.67 

'Amount  (estimated)  required  for  completion  of  existing  project 5, 925, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  Bhowing  names  of  lowest  bidders,  and  amount  of  their  hide,  for  the  different 
seoiAons  of  toorh,  to  aeoompany  abstracts  of  proposals  for  constructing  S  milee  of  canal 
trunk,  etc,,  Illinois  and  Mississippi  Canal, 


Sections  of  work. 


Konroe  &> 
Bichard- 
Bon,  Ports- 
month, 
Obio. 


MichaelH. 

King,  Des 

Moines, 

Iowa. 


A.J.  Whit. 
n«y.  Book 
Island,  UL 


Three  miles  of  earthwork,  canal  trnnk  . 

Sand  and  pebble  at  Lock  37 

8aud  and  pebble  at  Lock  30 

.Sand  and  pebble  at  guard  lock 

Lock  pit  and  foundation : 

No.  37 -, 

Ko.36 

Guard  lock 


$26,830.51 


2.375.00 
3,050.00 


$1,820.00 


12,456,86 


17,618.00 


$8, 822. 52 


Total  cost  of  wtrk  $72,478,40. 


Abstract  of  proposals  for  constructing  S  miles  or  less  of  canal  trunk,  excavating  lock  pits 
and  constructing  foundations  for  three  locks,  and  screening  f  sorting,  and  delivering  peohles 
and  sand,  received  in  response  to  advertisement  dated  May  25, 1892,  and  opened  at  IS  m. 
June  26,  1892,  by  Capt,   tV.  L,  Marshall,  Corps  of  Engineers, 


Ko. 


Kame  and  address  of  bidder. 


David  Condon,  South  Omaha,  Ncbr  . . 
Michael  H.  King,  Dp«  Moines,  Iowa. . 
Buildore'  Sand  and  Gravel  Company, 

Davenport,  Iowa 

John  KlDeen.  New  Liberty,  Iowa — 
Monroe  &,  Ilichardson,  Portsmouth, 

Ohio 

A .  J.  Whitney.  Kock  Inland.  Dl 

Wilcoxon,  Quigley  &  Moore,  St.  LouiH, 

Mo , 

The  Ueidenreich  Company,  Chicago, 

lU 


$107, 584. 75 
30,  040. 05 


Earth- 
work for  3 
miles. 


Sand  and 
pebbles 

at 

gravel 

pit. 


Sand  and  pebbles  delivered 
at— 


Lo<;k37. 


Look  36. 


Guard 
Lock. 


$5. 925. 00  $5, 600. 00  $3, 400. 00,$5, 350, 00 


95, 856. 29 
26. 830. 51 


34,866.17 
33,666.60 


8,220.00 
3,055.00 


Sand  and 
pebbles 

delivered 
at  locks. 


$14,350.00 


4,840.001  4,100.00  6,750.00 
6, 500.  OO!  4,  375. 00,  6, 250. 00 


1.5,690.00 
17,125.00 


I 


1,820.00 
6,480.00.  3,884.00 
5,480.00,  7,280.00 


2.375.00  3,050.00,. 


2, 175. 00 
4,000.00 


6,025.00  12.084.00 
8,750.00  90,930.00 
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No. 


Name  and  address  of  bidder. 


EarthivoTk 


Jobn  Killeen,  New  Liberty,  Iowa 

Andrew  J.  Wbitney,  Kock  Island,  lU.*  .... 
Wileoxon,  Quigley  &  Moore,  St.  Lonls,  Mo 
Tbe  Heidenreich  Co.,  Chicago,  HI 


$49,392.00 
8,643.60 
14,076.72 
22,226.40 


Material. 


$11,738.00 
8,975.00 
10,474.50 
14,143.00 


Totals. 


161,130.00 
17, 618. 60 
24, 551. 22 
36,360.40 


*  Lowest  bidder. 
LOCK  PIT  AND  EODNDATION,  LOCK  80. 


Now 


Name  and  address  of  bidder. 


Sarthwork. 


Material. 


Totals, 


John  Killeen,  New  Liberty,  Iowa 

Monroe  &  Richardson,  Portsmoath,  Ohio*  . 
WOooxon,  Qnigley  &.  Moore,  St.  Louis,  Mo 
The  Heidenreich  Co.  Cliicago,I]l 


$4,083.30 
2,631.46 
3,992..^ 
4,537.00 


$10,845.00 
9,825.40 
9,390.10 
12,114.90 


$14,928.30 
12,456.86 
13,382.66 
16,651.90 


*  Lowest  bid. 
LOCK  PIT  AND  FOUNDATION,  GUARD  LOCK. 


No. 


Name  and  address  of  bidder. 


Earthwork. 


Book. 


Totals. 


Michael  H.  King,  Des  Moines,  Iowa* 

Darid  Sears,  Rock  iHhmd,  Hi 

John  Killeen.  New  Liberty,  Iowa 

Monroe  tc  Richardson,  Portsmouth,  Ohio  . 
Wileoxon,  Quigley  Sc  Moore,  St  Louis,  Mo. 
The  Heidenreich  Co.,  Chicago,  111 


$3,107.52 
1,434.24 
4,183.20 
2,988.00 
4, 661. 28 
2,988.00 


$5, 215. 00 
7, 748. 00 

11,920.00 
5,960.00 

13, 410. 00 
6,705.00 


$8,;)22.52 
9, 182. 24 

16,103.20 
8,948.00 

18,071.28 
9,693.00 


•Lowest  bidder. 


REPORT  OF  MR.  L.  L.  WHEELBRy  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Milan,  III,,  June  SO,  1892. 

Captain:  I  have  the  honor  to  submit  the  followinff  report  upon  the  work  on  the 
IllinoiB  and  Mississippi  Canal,  under  my  own  immediate  supervision,  for  the  fiscal 
year  ending  June  30, 1892: 

At  the  beginning  of  the  year  the  force  was  mainly  occupied  in  preparing  plats  re- 
lating to  ri^t  of  way  and  in  continuing  survey  of  Bock  River.  Plats  ot  proposed 
crossing  of  Kock  Island  and  Peoria  Railway  were  drawn,  and  general  information  in 
regard  to  ownership  of  lands  compiled  for  use  of  United  States  district  attorney. 
Lists  of  witnesses  were  prepared  and  evidence  given  in  suit  for  condemnation  of 
lands. 

The  survey  of  Rock  River  was  carried  up  to  the  mouth  of  Green  River,  but  above 
Moline  Bridge  no  topographical  work  was  done  on  either  bank.  The  notes  of  the 
survey  between  Carrs  Island  and  Moline  Bridge  were  platted,  the  map  completed 
and  traced. 

A  reconnoissance  of  the  Feeder  line  was  made  and  an  alternative  route  surveyed 
for  the  niain  line  in  the  vicinity  of  Wyanet. 

Measurements  of  seven  bridges  over  Rock  River  were  taken  and  estimates  made  of 
cost  of  raising  four  of  them  to  give  greater  clearance  at  high  water. 

A  series  of  measurements  of  me  discharge  of  the  several  channels  of  Rock  River 
at  low  water  were  made  in  September,  1891.  The  method  of  measurement  was  by 
surface  and  rod  floats,  the  water  being  too  shallow  to  permit  the  use  of  a  current 
meter.  Accompanying  this  report  is  a  table  giving  the  results  for  the  Ktream  as  meas- 
ured above  Carrs  Island,  where  all  of  the  water  flows  in  one  channel. 

An  hydrographical  survey  of  the  Mississippi  River  in  the  vicinity  of  the  mouth  of 
Bock  mver  was  made  in  September,  and  a  map  made  showing  depths  at  low  water. 
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A.  revised  estimate  was  made  of  amonnt  of  earthwork  in  first  3  miles  of  canal 
trunk,  and  in  3  lock  pits.  Maps  were  drawn  stiowing  the  sites  of  the  work  and 
details.  While  the  river  was  covered  witli  ice  detail^  surveys  were  made  of  the 
vicinity  of  mouth  of  Mill  Creek,  where  important  works  will  be  located,  and  also  of 
sites  of  dam  abutments.  Measurements  were  taken  and  an  estimate  made  of  the 
amount  of  earthwork  necessary  to  raise  the  grade  of  the  Rock  Island  and  Peoria 
Railway  3  feet  at  point  of  canal  crossiug. 

June  27  the  river  reached  the  highest  stage  ever  known.  The  maximum  staffe  at 
Guard  Lock  site,  opposite  head  of  Carrs  Island,  was  135.70,  and  at  mill  on  Milaa 
front  134.03,  or  0.78  foot  higher  than  before  known.  (See  Report  of  Chief  of  Engi- 
neers for  1891,  page  2654. )  On  June  23,  Mill  Creek  brought  down  a  great  flood  which 
surpassed  that  of  June  17, 1891.  The  necessary  field  work  has  been  done  to  give  a 
profile  of  the  flood  line  and  an  estimate  of  the  maximum  discharge,  but  the  notes 
are  not  yet  reduced.  This  flood  overtopped  the  embankment  above  Milan  designed 
to  protect  the  town  from  Rock  River,  flowing  over  it  toward  Rock  River,  and  dam- 
aged it  in  several  places.  Immediate  steps  were  taken  to  repair  the  damage,  but  the 
flood  in  Rock  River  came  so  soon  that  the  work  could  not  be  thorouj^hly  none.  A 
temporary  bank  was  raised  on  top  of  the  embankment,  but  the  high  wind  and  waves 
carried  this  away,  and  the  water  came  over  the  embankment  for  one-half  mile  in 
lengtii.  The  flood  frdm  Mill  Creek  carried  out  the  culvert  in  the  railway,  embank- 
ment and  ran  over  the  track  for  a  length  of  about  one-half  mile.  Before  the  damitf  e 
was  repaired  the  flood  from  Rock  River  came  and  has  been  running  over  the  road  for 
two  days.  Flood  heights  in  Milan  were  very  materially  increased  by  this  embank- 
ment, as  were  also  damages  by  the  Mill  Creek  flood.  As  it  has  been  proposed  to  raise 
this  embankment  in  order  better  to  suit  canal  levels,  careful  consideration  should 
be  given  the  matter  thai  the  interests  of  the  United  States  and  of  the  citizens  of 
Milan  are  properly  protected. 

Very  respectfully,  your  obedient  servant^ 

L.  L.  Whrklbr, 
A99i8tafU  Engineer, 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S,  A, 


Discharge  observations  at  section  about  18,000  feet  ahove  Carrs  IsUmd. 


T>At4^ 

Area. 

ElevatioB 
of  water 

Width. 

Mean 
ilopth. 

Discharge 
l>er 

Mean 
velocity 

Semarks. 

aurface. 

second. 

per 
second. 

Sq./eet. 

Feet. 

Feet. 

Cu./eet. 

FeH. 

Sept. 

1,1891 

^3,395 

126.46 

873 

3.71 

1.960 

0.57 

Slight  wind  from  aoatheaat.* 

Sept. 

1,1891 

3.395 

126. 46 

873 

3.71 

1,837 

0.54 

Good  conditions. 

Sept. 

4,1891 

3,408 

126.31 

870 

3.56 

-1,754 

0.51 

Do. 

Svpt. 

4,1891 

3,408 

126. 31 

870 

3.56 

1,853 

0.54 

Very  slight  wind  from  east. 

Sept. 

4,1891 

3.408 

126.  .35 

870 

3.60 

1,671 

0.49 

GoodcoiidiUons. 

Sept. 

7.1891 

3,308 

126.35 

870 

8.60 

1,709 

0.52 

Very  slight  wind  from  east. 

Sept. 

7. 1891 

•6,:m 

126.35 

870 

3.60 

1,818 

0.55 

Do. 

Sept. 

25.1891 

3,256 

126.28 

870 

3.53 

1,487 

0.46 

Slight  wind  from  northeaat. 

Sept.  25, 1891 

3,256 

126.28 

870 

3.53 

1,285 

0.39 

Slight  wind  from  northwest. 

•Rive 

phorefl< 

>W8  due  w 

Mt. 

REPORT  OF  BOARD  OF  ENGINEERS. 

Rock  Island,  III.,  September  12^  1891. 
General:  The  Board  of  Officers  of  the  Corps  of  Engineers,  consti- 
tuted by  Special  Orders  No.  48,  date<l  Headquarters,  Corps  of  Engi- 
neers, August  18,  1891,  to  consider  and  report  ujwn  the  location  of 
tlie  we8t<*m  terminus  of  the  Illinois  and  Mississippi  Canal,  assembled 
at  Bock  Island,  111.,  on  Monday,  September  7, 1891,  and  spent  the  fore- 
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noon  in  conference  with  a  committee  representing  the  Business  Men's 
Association  of  Eock  Island. 

In  the  afternoon  the  Boai'd  met  at  Milan,  111.,  in  accordance  with  the 
requirement  of  the  order,  and  also  examined  on  the  ground  the  so-called 
*' Northern  route"  for  the  canal.  Milan  proved  to  be  an  Inconvenient 
place  for  the  meetings  of  the  Board;  consequently,  authority  was 
asked  of  the  oflfice  of  the  Chief  of  Engineers  to  hold  the  subsequent 
meetings  at  Eock  Island,  which  was  duly  granted. 

The  forenoon  of  Tuesday,  September  8,  was  devoted  to  the  examina- 
tion of  papers  relating  to  the  duties  assigned  the  Board,  and  to  further 
hearing  the  committee  of  the  Eock  Island  Business  Men's  Association, 
and  the  afternoon  to  an  inspection  of  the  depression  east  of  the  ridge 
bordering  Pettifers  Slough,  where  it  has  been  proposed  to  locate  a 
basin  for  the  harbor  and  a^^comodation  of  boats  while  laid  up  or  while 
engaged  in  transferring  cargoes,  It  is  also  claimed  that  a  basin  at  this 
point  is  a  necessary  adjunct  to  the  transfer  of  fireight  from  land  to 
water  transportation. 

Separate  written  invitations  were  extended  to  the  Business  Men's 
Association  of  the  cities  of  Eock  Island,  of  Daveni)ort,  and  of  Moline, 
also  to  Hon.  W.  H.  Gest,  J.  T.  Eobinson,  esq.,  and  to  the  Sears  Brothers, 
and,  by  publication  in  newspapers,  to  the  public  generally,  to  meet  the 
Board  at  the  rooms  of  the  first-named  organization,  on  Wednesday  the 
9th,  for  the  purpose  of  publicly  discussing  the  questions  involved. 

The  entire  day  of  Wednesday  was  occupied  in  such  discussion; 
remarks  were  freely  invited  and  everyone  present  was  not  only  per- 
mitted to  express  his  views  but  encouraged  to  do  so.  Eock  Island 
and  Davenport  were  represented  at  this  public  meeting,  but,  so  far  as 
we  are  informed,  Moline  took  no  notice  of  the  invitation. 

On  Thursday,  September  10,  the  Board  proceeded  to  Milan,  111.,  and 
examined  tliB  entire  extent  of  the  so-called  "Southern  route,"  from  its 
head  to  its  entrance  into  the  Mississippi  Eiver  at  the  principal  mouth 
of  Eock  Eiver. 

Prom  this  time  until  the  date  of  adjournment,  September  12, 1891, 
the  Board  was  engaged  in  considering  the  matters  committed  to  them, 
except  that  on  Friday  some  time  was  allotted  to  an  interview  with  the 
principal  owners  of  property  situated  along  the  line  of  the  Northern 
route  who  made  oral  offers  as  to  the  prices  they  would  be  willing  to 
accept  for  right  of  way. 

GENEBAL  DESOBIPTION  OF  THE  LOWES  BEACH  OF  BOOK  BIVEB. 

At  MilaiK  about  3  miles  from  the  Mississippi,  and  just  above  the 
foot  of  the  liower  Eapids,  Eock  Eiver  divides  into  two  channels,  which 
enter  the  Mississippi  through  separate  mouths.  The  lesser  channel,  is 
known  as  South  Slough,  and  joins  the  Mississippi  about  2  miles  be- 
low the  junction  of  the  principal  streams.  The  low-water  discharge  of 
this  slough,  as  measured  for  the  Board  on  September  4, 1891,  is  about 
one-tenth  that  of  Eock  Eiver. 

Between  South  Slough  and  the  larger  branch  of  Eock  Eiver  lies  Big 
Island,  several  square  miles  in  extent,  parts  of  which  are  overflowed  at 
high  water  from  a  few  inches  to  10  feet  or  more  in  depth.  The  cen- 
tral X)ortions  of  this  island,  however,  (embrace  a  very  considerable  area 
of  well-cultivated  ground  above  high  water,  and  the  greater  i>art  of  the 
island  is  used  lor  agricultural  i)uri)()sert. 

Below  Vandruff  Island,  the  foot  of  which  marks  the  downstream 
limit  of  the  rock  formation  which  causes  the  lower  rapids^  the  main 
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stream  of  the  river  is.  much  obstructed  by  sand  bars.  Turkey  Island, 
doubtless  otie  of  these  bars  originally,  subdivides  this  channel. into 
unequal  chutes,  the  lower  junction  of  which  lies  some  4,000  feet  above 
the  confluence  of  this  branch  with  the  Mississippi. 

Lying  within  the  angle  between  the  principal  branch  of  Eock  River 
and  the  main  channel  of  the  Mississippi,  on  the  right  bank  of  the  former 
and  east  or  left  bank  of  the  latter,  lies  Pettifer  Island,  a  triangular 
formation  having  sides  one-half  mile  or  more  in  length,  and  a  surfifcce 
which  is  overflowed  at  high  water.  It  is  separated  from  the  main- 
land by  a  narrow  channel,  100  feet  in  width,  more  or  less,  through 
which  the  direction  of  flow  is  variable,  depending  upon  the  relative 
stages  of  water  in  the  two  rivers;  flowing  in  toward  the  Mississippi 
whenever  Rock  River  is  the  higher  and  in  the  contrary  direction  when- 
ever the  conditions  are  reversed, 

MOUTH  OF  ROOK  RIVER. 

From  the  foregoing  general  description  it  may  be  said  that  Rock 
River  enters  the  Mississippi  through  three  mouths,  two  of  which,  how- 
ever, are  insignificant  at  low  stages.  These  channels  form  a  delta  some 
3  miles,  more  or  less,  in  extent,  measured  along  the  bank  of  the  Missis- 
sippi. It  would  therefore  seem  that  any  proper  location  of  the  western 
terminus  of  the  Illinois  and  Mississippi  Canal,  on  the  Mississippi  front 
of  the  delta  described,  would  comply  with  the  requirements  of  the  act 
of  September  19, 1890,  which  directs  that  the  western  terminus  be  "at 
the  mouth  of  Rock  River .'^ 

Oonsidering  the  law  iit  the  light  of  the  plans  and  estimates  submitted 
to  Congress  under  date  of  June  27,  1890  (House  Ex.  Doc.  No.  429, 
Fiffcy-flrst  Congress,  first  session),  and  ui)on  which  this  item  in  the  act 
of  September  19, 1890,  was  probably  based,  the  Board  is  of  the  opinion 
that  only  the  principal  mouth  of  Rock  River  was  contemplated  by  the 
act  referred  to.  In  this  the  Board  is  sustained  by  the  opinion  of  Mr. 
Gest,  as  expressed  at  the  public  hearing.  Moreover,  the  Board  is  of 
the  opinion  that,  whether  the  principal  mouth  of  Rock  River  was 
especially  contemplated  by  the  act  or  not,  it  is  the  best  for  the  pur- 
pose, because  it  is  easier  of  approach  by  Mississippi  River  boats  .than 
any  other,  has  as  good  depth  of  water  as  any  other,  and,  at  suflicient 
stages  of  water,  aflbrds  a  secure  harbor  (under  the  lee  of  Pettifer 
Island),  and  that  it  should  therefore  be  accepted  as  the  mouth  pre- 
scribed by  the  law,  unless  it  should  appear  that  commercial  conditions 
require  the  establishment  of  the  terminus  at  another  point,  ot  should 
no  controlling  reason  to  divert  it  therefrom  become  apparent. 

INCEPTION  OF  THE  SOUTHERN  ROUTE. 

TPhe  "location,  plans,  and  estimates,"  prepared  under  the  direction 
of  the  Secretary  of  War,  in  accordance  with  the  act  of  August  11, 1888, 
provided  for  attaining  the  terminus  by  passing  around  the  lower  rapids 
of  Rock  River  by  canal  and  slackwater  navigation  along  the  northern 
shore. 

The  dams  pertaining  to  this  route  were  indicated  at  the  lower  end  of 
Vandruff  Island  and  extended  across  all  arms  of  Rock  River.  The 
canal  i)ortion  of  this  route  terminated  near  the  foot  of  Turkey  Island; 
thence  to  the  mouth  of  Rock  River  it  was  proposed  to  improve  the 
open  river  by  wing  dams  and  resulting  scour. 

The  xnemoiTi  or  report,  accompanying  these  plans  (House  Ex.  Doc, 
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429,  Pifty-flrst  Congress,  first  session,  page  4)  states  with  reference  to 
them — 

Early  in  the  progreM  of  the  preseiit  inyesti^ation  it  was  seen  that  the  previous 
snrreys    •    •    *    were  not  in  sufficient  detail  t»  allow  definite  and  final  plans. 

When  the  work  is  definitely  undertaken  the  vicinity  of  this  line  must  be  further 
examined;  to  better,  if  possible,  the  location  shown  upon  the  maps.    **    *    * 

After  the  passage  of  the  act  further  examinations  were  made,  as  sug- 
gested in  the  report,  and  the  fact  was  then  revealed  that  the  plan, 
referred  to  above,  for  passing  the  lower  rapids  of  Eock  Eiver  required 
modification  to  the  extent  that  the  dams  across  the  south  arm  of  Eock 
Eiver  must  be  placed  at  the  head  of  the  rapids  instead  of  at  the  foot, 
as  indicated,  and  still  later  it  became  doubtful  if  the  proposed  improve- 
ment of  the  last  reach  of  Eock  Eiver  would  prove  successful  on  account 
of  the  apparent  small  discharge. 

TheUj  still  further  examination  discloses  a  practicable  route  upon  the 
south  side  of  Eock  Eiver  that  was  thought  to  possess  marked  advan- 
tages over  the  improvement  as  planned  along  the  north  bank.  This 
route  was  therefore  recommended  by  Capt.  Marshall,  under  date  of 
March  19, 1891^  and  it  was  formally  approved  by  the  Secretary  of  War 
March  25, 1891. 

As  far  as  knDwn  to  the  Board,  the  location,  plans,  and  estimates 
accompanying  the  executive  document  above  referred  to  (No.  429) 
were  never  formally  approved  by  the  Secretary  of  War,  and  if  that  be 
the  case,  it  may  be  said  that  the  only  part  of  the  Eock  Island  route  for 
the  Illinois  and  Mississippi  Canal  (which  was  designated  by  him  as  the 
one  to  be  followed  in  preparing  plans  and  estimates  under  the  act  of 
August  11, 1888)  that  has  been  definitely  located  with  the  formal  ap 
proval  of  the  Secretary  of  War  is  the  so-called  "Southern  route" 
around  the  lower  rapids  of  Eock  Eiver,  terminating  "  at  the  mouth  of 
Bock  Eiver,"  as  prescribed  and  directed  by  the  act  of  September  19, 
1890. 

With  reference  to  the  improvement  of  the  lower  rapids  of  Eock 
Biver,  it  appears  that  as  early  as  1867  a  canal  terminating  at  the  Miss- 
issippi Eiver  south  of  South  Slough,  near  the  lower  end  of  Eock  Eiver 
Delta,  was  suggested  by  Gen.  J.  H.  Wilson  in  his  rei>ort  on  the  sur- 
vey of  Eock  iSver.  Again,  in  1885,  when  survey^  of  this  locality  for 
the  Hennepin  Canal  were  in  progress,  under  the  direction  of  Maj. 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  under  the  provisions  of  the 
river  and  harbor  act  of  August  2,  1882,  Assistant  Engineer  G.  A.  M, 
Liljencrantz,  in  a  letter  dated  October  28, 1885,  mentioned  the  fact  that 
the  south  bank  of  Eock  Eiver  was  more  favorable  than  the  north  bank 
for  the  construction  of  the  canal  in  the  following  language; 

What  is  the  ohjection  to  running  the  canal  into  Mississippi  River  south  of  the 
mouth  of  Rock  River!    *    •    * 

The  ground  south  appears,  from  indications  on  tlie  priutc^d  maps,  to  be  lower  and 
more  lavorable  than  north  of  Rock  River,  to  which  letter  Maj.  Benyaurd  replied 
under  date  of  October  30,  1885,  as  follows : 

The  survey  made  under  direction  of  Gen.  J.  H.  Wilson,  in  1867,  demonstrates 
the  feasibility  of  running  a  canal  to  the  Mississippi  below  the  mouth  of  Rock  River, 
but  as  the  law  authorizing  the  present  survey  rci^uires  the  canal  to  terminate  on  the 
Mississippi  at  or  above  Rock  Island,  it  is  not  deemed  advisable  or  necessary  to  con- 
sider anything  below  Rock  River. 

The  suitability  of  the  south  shore  for  the  location  of  this  part  of  the 

canal,  therefore,  was  recognized  before  1890,  but  the  terms  of  the  laws 

under  which  the  surveys  were  made,  upon  which  were  basi^d  the  detailed 

Jocauons,  plans,  and  estimates  submitted  to  Congress,  June  27, 1800 

JSNG  92 — -145 
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(Ex.  Doc.  H.  E.,  429),  precluded  mvestigations  for  this  purpose  on  the 
south  bank  of  Eock  Kiver. 

The  act  of  September  19, 1890,  fixing  the  terminus  ^^at  the  mouth  of 
Bock  River,"  removed  this  restriction,  and  allowed  any  route  within 
the  delta  of  Rock  River  at  its  mouth,  to  be  examined  by  the  survey 
made  under  Captain  Marshall's  direction,  by  Assistant  Engineer  L.  L. 
Wheeler,  and  the  location  along  the  appro v^  or  southern  route  resulted 
from  the  infq^rmation  obtained  by  this  more  exhaustive  examination. 

OBJECTIONS  URGED  AGAINST  SOUTHERN  ROUTE. 

Since  the  approval  of  the  location  on  the  south,  bank  of  Rock  River 
objections  to  it  on  the  part  of  citizens  of  Rock  Island  have  been  pre- 
sented to  the  Secretary  of  War,  especially  in  a  communication  m>m 
the  Hon.  W.  H.  Gest,  dated  August  8, 1891,  which  communication,  with 
the  indorsement  of  the  Acting  Secretary  of  War  thereon,  has  been 
referred  to  this  Board,  and  constitutes,  together  with  the  order  conven- 
ing the  Board,  all  the  instructions  received  by  the  Board. 

For  the  proper  understanding  of  the  questions  at  issue,  a  map* 
(blue  print),  with  the  two  lines  that  have  been  proposed  for  carrying 
the  improvement  past  the  lower  rapids  of  Rock  River,  laid  down 
thereon  in  colors,  is  submitted  with  this  report,  of  which  lines  following 
is  a  condensed  description. 

NORTHERN  LINE  AS  PROPOSED  BY  CAPTAIN  MARSHALL. 

The  modified  northern  line  is  as  follows : 

A  dam  across  the  South  Branch  or  channel  at  the  head  of  Carrs 
Island,  the  northern  channel  of  Rock  River  and  Sears  Canal  to  be  fol- 
lowed; an  embankment  or  levee  above  high  water  to  be  carried  con- 
tinuously on  Carrs  and  Vandruffs  Islands  to  the  head  of  Sears  Canal, 
with  ai  dam  (18  feet  high)  8.6  feet  lift  to  be  built  here  across  the  north 
arm.  A  lock  of  8.6  feet  lift  with  two  exits  (1),  for  medium  to  high  and 
(2)  for  low-water  service,  with  guard  walls  7  feet  above  low  water  in 
the  upper  x>ool,  to  be  built  at  the  foot  of  Sears  Canal;  thence  to  the 
foot  of  Turkey  Island,  a  canal  formed  by  an  embankment  in  the  river 
bed  and  a  levee  on*  Turkey  Island,  terminated  by  a  lock  of  8.6  feet  lift 
near  the  foot  of  Turkey  Island;  thence  to  the  Mississippi  River  a  little 
.  less  than  a  mile,  and  an  improvement  by  brush  wing  dams  in  the  bed 
of  Rock  River. 

SOUTHERN  LINE  AS  PROPOSED  BY  CAPTAIN  MARSHALL. 

Dams  to  be  built  7  to  8  feet  in  height  (on  rock  foundation  and  of 
only  4  feet  head  of  water  against  them)  across  both  channels  of  Rock 
River  at  the  head  of  Carrs  Island;  the  canal  thence  to  the  mouth  of 
Rock  River  to  be  located  on  the  south  bank,  either  on  the  main  land  or 
on  Big  Island,  with  the  exception  of  a  section  of  the  canal  built  by 
embankment  or  embankments  in  the  bed  of  Rock  River,  from  just  above 
the  mouth  of  Mill  Creek  to  the  head  of  Big  Island,  cutting  off  and  clos- 
ing the  slough  behind  Big  Island;  the  discharge  of  Mill  Creek  to  be 
diverted  down  South  Slough. 

Along  the  route  there  will  be  one  guard  lock  at  the  head  of  the  canal| 

*  Not  printed.  • 
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one  lock  of  6  feet  lifb  near  the  head  of  Silver  Lake,  and  one  lock  of  12 
feet  lift  directiy  at  the  mouth  of  Rock  River. 

Along  the  northern  line,  as  proposed  by  Capt.  Marshall,  the  har- 
bors and  basins  were  to  be  in  the  pool  above  Sears  Canal,  and  in  Tur- 
key Island  Chute,  above  and  below  the  lower  lock.  Along  the  south- 
em  route,  as  proposed  by  Capt.  Marshall,  basins,  as  an  incident  of  con- 
struction in  securing  materials  for  embankments,  will  be  formed  above 
the  mouth  of  Mill  Creek,  at  the  head  of  Big  Island,  and  at  Silver  Lake. 

The  harbors  will  be  in  the  pool  in  Rock  River  above  Carrs  Island, 
and  the  Rock  and  Mississippi  Rivers  near  the  lower  lock. 

The  first  of  the  lines  described  above  (except  as  modified  by  natural 
conditions  that  prohibit  dams  at  Milan  of  the  height  required  by  the 
original  designs)  is  the  same  as  submitted  to  Congress  by  the  Secre- 
tary of  War  Jnne  27, 1890  (H.  R.  Ex.  Doc.  429),  and  the  second  is  the 
route  approved  by  the  Secretary  of  War  March  25, 1891. 

The  act  of  Congress  of  September  19, 1890,  appropriating  money  for 
eommencing  the  construction  of  the  Illinois  and  Mississippi  Canal^ 
provides  for  •  •  •  "  a  canal  to  connect  the  Illinois  River,  near  the 
town  of  Hennepin,  with  the  Mississippi  River  at  the  mouth  of  Rock 
Biver.^ 

The  act  requires  in  the  canal  a  depth  of  7  feet,  and  provides  for  the 
construction  of  ♦-  ♦  •  "guard  gates,  waste  ^eirs,  locks,  lock 
houses,  basins,  bridges,  and  all  other  erections,  and  fixtures  that  may 
be  necessary  for  sate  and  convenient  navigation  of  said  canal.'^ 

It  appears  from  the  wording  of  the  law  and  from  previous  discus- 
siond  of  the  subject  that  the  primary  object  to  be  attained  is  the  unit- 
ing by  a  practicable  water  route  the  navigable  waters  of  the  Illinois 
and  Mississippi  rivers  (as  part  of  a  through  route  of  transportation 
from  the  Great  Lakes  to  the  Mississippi  River),  furnished  with  all  ad- 
juncts and  structures  ihat  may  be  necessary  for  the  proper  manage- 
ment, operating  and  control  of  the  work  itself,  and  for  handling  the 
business  that  may  be  subserved  by  the  improvement. 

The  objections  urged  against  the  route  as  approved  by  the  Secretary 
of  War  March  26, 1891,  and  statements  in  favor  of  a  line  along  the  north 
bank  of  Rock  River,  in  the  vicinity  of  its  mouth,  by  the  Hon.  W.  H. 
Oest,  in  the  document  referred  to  the  Board,  and  by  the  committee  of 
the  Rock  Island  Business  Men's  Association,  are: 

First.  The  line  has  been  located  by  Congress  along  the  north  bank 
of  Rock  River,  and  can  not  be  changed  by  the  Secretary  of  War. 

Second.  That  the  terminus  on  the  south  side  is  not  accessible  to  rail- 
roads, teams,  and  Mississippi  boats,  but  that  a  terminus  on  the  north 
side  of  Rock  River  would  be  easily  accessible  to  the  citizens  of  Rock 
Island,  Moline,  and  Davenport,  and  would  permit  the  construction  of  a 
basin  with  constant  water  level  adjacent  to  the  canal,  which  basin,  with 
adjacent  land,  would  offer  facilities  for  elevators  and  other  appliances 
for  transfer  connections  between  land  and  water  transportations,  easily 
accessible  by  land.  Mr.  Gest  states  that  the  required  facilities,  etc., 
can  be  found  at  the  terminus  on  the  north  bank  and  at  no  other  point. 

With  reference  to  the  first  objection  to  the  southern  line,  viz:  That 
Congress  has  located  the  canal  along  the  northern  bank  of  Rock  Ri\ier 
and  tliat  the  Secretary  of  War  has  no  authority  to  change  it,  this  Board 
considers  that  as  the  Secretary  of  War  has  exercised  such  authority  in 
similar  instances  without  number,  dating  back  probably  to  the  founda- 
tion of  the  Govemment,  and  moreover,  since  this  is  a  legal  point  not 
referred  to  the  Bqard  by  the  Secretary  of  War,  it  is  not  within  the 
province  of  the  Board  to  discuss  it,  even  were  they  competent  to  do  so; 
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but  granting  Mr.  G^st  to  be  correct  in  his  argument,  the  Board  con- 
siders that  a  rigid  adherence  to  the  northern  route  as  planned  and  sub- 
mitted to  Congress,  would  make  it  impracticable  to  carry  the  legal 
canal  depth  of  water  fipomthe  foot  of  Turkey  Island  to  the  mouth  of 
Bock  Biver  at  low  stages  of  water  by  the  means  proposed,  for  the  reason 
that  the  measured  low-water  discharge  of  Bock  I^ver,  exclusive  of 
South  Slough  (1,650  feet,  more  or  less)  is  much  less  than  thought  when 
the  plans  were  made  (4,000  cubic  feet)  (♦)  and  is  entirely  incapable  of 
performing  the  mechanical  work  assigned  to  it  in  the  originid  plans. 
Fot  only  this,  but  the  construction  of  the  d3>ms  of  the  height  proposed 
in  the  plans  submitted  to  Congress,  aoross  the  south  arm  of  Bock  Biver 
at  Milan,  would  cause  extensive  overflow  of  Milan  and  vicinity  at  every 
small  rise  in  Bock  Biver,  and  without  works  in  addition  to  those  pro- 
posed in  the  original  plans,  for  the  northern  line,  the  constructions 
therein  proposed  could  not  be  maintained,  nor  on  the  other  hand  would 
a  rigid  adherence  to  the  plans  for  the  northern  line  as  submitted  to 
Confess  June  27, 1890,  meet  the  requirements  or  desires  of  the  City  of 
Bock  Island  as  argued  and  expressed  by  the  representative  committee 
of  her  business  men. 

The  report  of  Assistant  Engineer  Wheeler  upon  the  discharge  meas- 
urements of  the  present  low- water  flow  of  Bock  Biver,  made  for  tihe 
use  of  the  Board,'^is  herewith  submitted. t  These  prove  much  in  excess 
of  present  low- water  discharge  measurements. 

With  reference  to  the  assertion  that  the  northern  line  and  terminus 
afford  greater  facilities  for  commerce  and,  especially,  more  free  access 
by  land  than  the  southern,  tlie  Board  have  personally  observed  by  in- 
specting the  vicinity  that  any  practicable  line  along  either  the  north  or 
south  bank  of  Bock  Biver  for  a  half  mile  or  more  near  the  Mississippi 
must  be  located  upon  lands  submerged  at  high  stages  of  the  Missis- 
sippi; that  immediately  adjacent  to,  and  bordering,  any  practicable 
improvement  on  either  route  are  extensive  areas  of  land  above  the 
highest  stages  of  water  in  the  rivers,  easily  approached  by  all  means 
of  land  transportation  and  affording  ample  opportunities  for  elevators, 
railroad  tracks,  and  highways;  and  that  a  canal  located  upon  eith^ 
bank  can  enter  the  Mississippi  Biver  at  points  of  practicable  access  by 
Mississippi  Biver  steamboats.  But  to  enable  Mississippi  Biver  steam- 
boats to  enter  a  canal  along  the  north  bank  of  Bock  Biver  at  all  stages 
of  water  without  constant  dredging,  the  works  via  the  northern  line 
must  be  materially  modified  over  the  stretch  from  Turkey  Island  to  the 
Mississippi  Biver  in  any  event,  and,  in  case  the  basin  desired  by  the 
people  of  Bock  Island  to  be  located  on  the  low  ground  north  of  Turkey 
Island  were  constructed,  the  works  along  this  line  would  require  modi- 
fication from  Sear's  Canal  to  the  Mississippi  Biver  at  increased  cost. 

It  was  observed  by  the  Board  that  all  arguments  presented  to  it  in 
favor  of  the  northern  route,  by  the  gentlemen  who  appeared  before  it 
from  Bock  Island,  were  based  not  so  much  upon  the  supposed  superior 
advantages  of  the  northern  line,  as  proposed  in  the  plans  submitted 
to  Congress  (which  route  terminates  at  the  principal  mouth  of  Bock 

(*)  llie  only  records  of  low-water  discharge  of  Rock  River  known  when  making  the 
detailed  plans  submitted  to  Congress  June  27,  1890,  were  (1)  G.  P.  Low  (Report 
Chief  of  Engineers  1871,  pages  304, 305)  October  11, 1870,  at  Dixon  =  2,446  cubic  feet 
per  second. 

(2)  G.  H.  Boynton,  C.  K.,  and  C.  H.  Stoddard,  Chief  Engineer,  at  head  of  Carr's 
Island,  survey  May  and  June  1879  (map). 

Discharge  at  low  water  =  3,931  cubic  feet  per  second. 

Discharge  at  low  water  1,139  feet  above  low  water  =  5,316  cubic  feet  per  eeconcU 

t  Not  printed.  Digitized 
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Biver),  as  upon  some  line  in  connection  with  the  basin  just  named  (to 
be  constructed  upon  the  low  depression  in  the  mainland  north  of  Tur- 
key Island),  and  with  an  entrance  into  the  Mississippi  north  of  Petti- 
fers  Island  or  by  way  of  a  canal  constructed  through  the  island. 

As  iJready  stated  by  the  Board,  the  low-water  discharge  of  Bock 
Biver,  exclusive  of  South  Slough  (1,500  to  1,650  cubic  feet  per  second), 
is  insufficient  to  maintain  a  practicable  channel  for  such  navigation  as 
is  contemplated  from  the  foot  of  Turkey  Island  to  the  mouth  of  Bock 
Biver,  through  moving  sands,  by  the  aid  of  wing  dams.  If  the  north 
side  of  Bock  Biver  be  followed,  therefore,  the  canal  must  be  carried  to 
the  Mississippi  Biver.  This  must  be  done  either  by  continuing  the  sec- 
tion of  canal  below  Sear's  Canal  at  the  same  level  as  now  contemplated, 
submerged  at  high  water  (in  which  case  the  basin  desired  by  Bock 
Island  would  be  of  variable  level),  or  by  carrying  the  level  of  the  upper 
pool,  which  is  practically  the  same  as  extreme  high  water  in  the  Mis- 
sissippi Biver,  from  Sear's  Canal  to  that  river. 

The  former  plan  would  add  to  the  cost  of  the  northern  line  by  the 
excess  of  cost  of  the  excavation  of  the  canal  and  basin  over  that  of 
the  wing  dams  below  the  foot  of  Turkey  Island. 

The  second  plan  would  require  an  embankment  above  high  water,  in 
the  bed  of  Bock  Biver  and  on  Turkey  Island,  from  Sear's  Canal  to  the 
depression  before  mentioned  or  a  canal  cut  in  the  plateau  from  Sear's 
.Canal  to  the  lowgroiuid  named;  an  embankment  around  the  proposed 
basin ;  the  construction  of  a  short  section  of  canal  from  the  basin  to  the 
Mississippi  Biver,  with  a  lock  of  17-foot  lift  to  enter  the  Mississippi 
Biver  instead  of  a  lock  of  8.5-foot  lift  as  now  designed.  The  lock  at 
Sear's  Canal  would  still  be  required  as  a  guard  lock  and  to  enable 
boats  to  use  Bock  Biver  at  high  stages  of  water  in  that  stream,  all  of 
which  modifications  would  add  still  more  to  the  cost  of  the  norther^ 
route  than  would  the  first  mentioned. 

COST  OF  THE  TWO  ROUTES. 

The  Board  has  considered  the  estimates,  made  by  Assistant  Engineer 
Wheeler  in  his  report  to  Capt.  Marshall  on  routes,  dated  March  7, 1891, 
for  both  routes. 

Exclusive  of  cost  of  rights  of  way,  which  must  always  be  an  uncer- 
tain element  when  voluntary  purchases  are  impracticable,  these  esti- 
mates are: 

For  the  northem  route $469,055 

For  the  Boathern  route 393,530- 

In  favor  of  south  line 65,525 

In  forwarding  these  estimates  Capt.  Marshall  gave  it  as  his  opinion 
that,  while  they  indicated  approximately  the  relative  cost  of  the  two 
routes,  yet  they  are  too  low  by  fully  20  per  cent. 

The  estimates  as  thus  indicated  by  Capt.  Marshall  (exclusive  of  rights 
of  way  and  legal  exx>euses  connected  with  acquiring  the  necessary 
lands,  etc.)  for  the  construction  of  the  canal  are: 

For  the  northern  line $550,865 

For  the  Bouthem  line 472,236 

In  favor  of  sonthem  line 78,629 

To  the  above  estimates  it  is  to  be  understood  that  all  costs  of  rights 
of  way,exx>ensesof  condemnation,  and  diimages  to  property  must  be 
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The  Board  believes  that  the  above  estimates  approximate  the  prob- 
able cost  of  the  works,  as  contemplated  in  the  modified  northern  route 
estimated  upon  and  of  the  approved  southern  line^  and  that  the  im- 
provement via  the  southern  route  is  materially  less  expensive  to  eon- 
struot  than  that  along  any  line  on  the  north  bank,  and  moreover  that 
no  improvement  can  be  secured  along  the  northern  route  witiiout  modi- 
fying the  plan  for  that  line^  which  modiiieations  will  demand  a  material 
increase  in  the  cost  of  the  improvement  via  the  northern  route  and  a 
materially  greater  difference  in  cost  in  favor  of  the  southern  line. 

The  Boa^  is  of  the  opinion  that,  as  an  engineering  question,  even  at 
the  same  or  somewhat  greater  first  cost,  the  southern  line  is  undoubt- 
edly preferable,  because  all  constructions  along  the  line  are  more  secure 
and,  with  one  exception,  more  easily  constructed  and  more  cheaply  and 
easily  maintained  than  those  required  on  the  northern  route. 

The  dams  are  lower,  the  embankmente  on  better  foundations,  the 
material  for  construction  more  abundant,  and  the  works,  with  the  one 
exertion  of  the  embankments  in  the  river  bed  below  the  mouth  of  Mill 
Creek,  which  will  be  difficult  and  ex])ensive,  less  subject  to  injury  by 
flood  during  construction. 

Divested  of  all  other  considerations  than  those  x>ertaining  solely  to 
the  utility  of  the  route  for  the  transportation  of  freight  between  the 
Dlinois  and  Mississippi  rivers — that  is  to  say,  if  no  attempt  be  made  to 
so  locate  the  western  terminus  of  the  canal  as  to  especially  accommo- 
date the  city  of  Bock  Island,  it  must  be  apparent  to  all  that  it  may  be 
located  at  any  point  at  the  mouth  of  Bock  Biver,  as  already  defined  in 
this  report,  and  that  the  colnmerce  of  the  canal  can  be  as  well  provided 
for  by  one  route  as  by  another.  If  this  be  admitted,  the  question 
is  reduced  to  that  route  and  terminus  which  will  be  best  to  navigate  and 
e^  be  constructed  at  the  least  cost,  with  the  smallest  probable  fhture 
expenditure  for  maintenance,  and  the  Board  can  not  hesitate  in  express- 
ing the  belief  that  were  there  no  city  of  Bock  Island  the  so-called 
southern  route  would  be  approved  by  common  consent. 

This  view  is  supi^orted  by  the  fiwjt  that  no  interests  except  such  as 
attach  to  the  city  of  Bock  Island  appear  to  object  to  the  location  of  the 
canal  along  the  southern  route.  The  representatives  of  the  city  of 
Moline  failed  to  even  respond  to  the  Board's  invitation  to  send  a  depu- 
tation to  the  public  meeting  held  on  the  9th  instant,  thus  indicating 
complete  indifference  as  to  the  route  to  be  finally  occupied;  and  the 
representatives  of  the  Business  Men's  Association  of  Davenport^  Iowa, 
distinctly  stated  that  the  location  of  the  route  and  western  terminus  of 
the  canal  was  a  matter  of  no  coAsequence  to  them.  They  want  the 
canal  as  soon  as  it  can  be  built  and  do  not  care  which  side  of  Bock 
Biver  is  to  be  used  in  reaching  the  Mississippi,  nor  upon  which  side  of 
its  mouth  the  western  terminus  is  located. 

With  the  information  before  it,  the  Board  can  only  reach  the  conclu- 
sion that  the  western  terminus  can  be  as  favorably  located  wpon  the  south 
side  of  the  principal  mouth  of  Bock  Biver  as  anywhere  else  in  the 
vicinity;  that  in  such  position  it  will  be  as  easily  accessible  by  Missis- 
sippi Biver  boats;  that  the  actual  terminus  will  not  be  as  accessible  to 
teams  approaching  from  the  north  side  of  Bock  Biver  below  the  head  of 
the  Lower  Bai)ids,  but  sufficient  basins  on  the  southern  route  can  be  as 
easily  approaehed  from  considerable  areas  on  the  north  siile  of  Bock 
Biver  as  if  the  terminus  were  on  the  same  side;  and  from  Moline  the 
distance  to  the  pool  in  Bock  Biver  above  the  head  of  the  Lower  Bapids 
will  not  be  much,  if  any,  greater  than  to  a  canal  tenninus  on  the  north- 
ern route  or  to  any  other  point  of  the  northern  route  below  said  pool; 
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that  a  canal  along  the  southern  route  would  be  easier  of  access  to  teams 
approaching  from  the  south  side  of  liock  River  than  if  the  canal  were 
lotL'ated  along  the  northern  route;  that  the  only  railroad  now  actually 
reaching  Bock  Biver  below  the  head  of  the  Lower  Eapids  crosses  the 
line  of  each  route,  and  may  therefore  be  supposed  to  have  equal  facili- 
ties of  access  to  eitiier;  that  raih'oads  of  the  future  can  not  pass  Rock 
River  below  the  head  of  the  Lower  Rapids  without  crossing  any  canal 
line  that* may  be  located  along  this  reach  of  the  river;  that  any  rail- 
road crossing  the  Mississippi  within  a  comparatively  short  distance 
above  the  mouth  of  Rock  River  would  have  more  ready  access  to  a 
canal  established  along  the  northern  route,  but  such  a  road  could  reach 
a  canal  south  of  Rock  River  either  by  the  tracks  of  the  present  rail- 
road or  by  the  construction  of  an  independent  bridge  and  an  addi- 
tional length  of  track  not  exceeding  2  miles. 

But  the  city  of  Rock  Island  exists  and  it  remains  to  discuss  the  ques- 
tion whether  the  benefits  which  it  would  derive  from  a  location  of  the 
western  terminus  of  the  canal  on  the  northern  side  of  Rock  River  are 
of  such  a  character  as  would  justify  on  the  part  of  the  United  States 
generally  the  sacrifice  of  the  advantages  of  the  southern  route  at  the 
expense  of  the  appropriations  made  for  this  public  improvement. 

The  benefits  referred  to  may  be  summed  up  as  follows:  (1)  The  city 
would  have  more  easy  access  to  the  canal  and  its  terminus  both  for 
teams  and  railroads.  (2)  Any  traffic  arising  from  the  transfer  of 
freights  from  canal  boats  to  Mississippi  River  craft,  or  vice  versa,  and 
fr<»m  the  storage  of  boats  in  the  basin  would  fall  to  the  citizens  of  Rock 
Island. 

It  seems  to  the  Board  that  the  advantages  in  the  first  case,  so  far  as 
teams  are  concerned,  can  only  be  secured  at  the  disadvantage  of  teams 
which  would  desire  to  reac^h  the  canal  from  the  southward  of  Rock 
River;  and  the  latter  are,  in  proportion  to  their  number,  entitled  to 
eqnal  consideration  with  the  former.  'In  regard  to  railroads,  it  is  be- 
lieved that  if  the  freight  to  be  carried  shall  warrant  the  constru(ition  of 
more  than  the  one  now  crossing  all  lines  which  have  been  proposed  for 
the  canal,  the  controlling  corporations  will  not  delay  in  building  them. 

In  case  transfers  to  any  considerable  extent  become  necessary  at  or 
near  the  western  terminus  of  the  caiial  there  would  be  some  local 
profit  to  the  business  men  of  Rock  Island,  acting  as  the  intermediaries. 

But  an  argument  frequently  nsed  by  the  advocates  of  the  construction 
of  the  canal  by  the  General  Government  was  that  freight  could  be 
carried  through  it  to  and  from  all  upper  Mississippi  River  points  with- 
out transfer,  with  great  resulting  benefit  to  the  people  of  the  country 
westward  and  northward  of  Rock  Island ;  that  is  to  say,  that  the  canal 
is  to  be  simply  a  part  of  an  extended  combined  canal  and  river  naviga- 
tion adapted  to  Mississippi  barges  and  boats,  the  termini  of  which  sys- 
tem of  navigation  ai*e  not  upon  the  line  of  the  canal. 

Undoubtedly,  if  a  basin  at  the  western  terminus  of  the  canal  section 
of  *  this  system  were  to  become  a  storage  place  for  a  large  number  of 
boats,  with  their  crews,  a  considerable  profit  would  be  derived  from  the 
supplies  required  for  subsistence  of  crews,  repair  of  boats,  etc.  No 
estimate  of  this  profit  is  practicable,  but  it  is  very  doubtful  if  it  would 
ever  approximate  the  expectations  of  the  advocates  of  the  northern 
route. 

The  citizens  of  Rock  Island  have  devoted  much  time  and  money  in 
advocating  the  construction  of  the  canal  and  they  naturally  seek  some 
return  for  both.  In  this  the  Board  is  in  entire  sympathy  with  them,  and 
if  any  sufficient  reason  could  be  found  for  recommending  the  location 
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of  the  western  terminus  of  the  canal  north  of  the  principal  mouth  of 
Bock  River  it  >vould  be  glad  to  so  recommend.  ,  But  all  the  inforipatiou 
available,  both  engineering  and  commercial  (except  the  local  interests 
of  the  city  of  Book  Island,  as  deMScribed),  indicates  the  propriety  of  ad- 
hering to  the  location  approved  by  the  Secretary  of  War  under  date  of 
March  25, 1891,  and  it  is  recommended  that  this  course  be  taken. 
All  of  which  is  respectfully  submitted. 

O.  M.  POE, 
Colonel,  Corps  of  EngineerSj  Bvt.  Brig.  Oen.,  U.  8.  Army. 

A.  Mackenzie, 
Major,  Corps  of  EngineerB. 
Wm.  L.  Marshall, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  Army. 

Note.— This  reiport  was  approved  by  the  Secretary  of  War  Septem- 
ber 24, 1891. 
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IMPEOVEMENT  OP  EIVEES  AND  HARBORS  ON  EASTERN  SHORE  OP  LAKE 

MICHIGAN. 


SEPORT  OF  MAJOR  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS,  BVT. 
LIEUT.  COL.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  END- 
ING JUNESO,  1892,  WITH  OTHER  DOCUMENTS  Rf^LATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Petofil^ey  Harbor,  Michigan.  =    9.  Muskegon  Harbor,  Micbigan. 

2.  Charlevoix  Harbor  and   entrance   to     10.   Grand  Haven  Harbor,  Michigan. 

Pine  Lake,  Michigan.  >  11.  Holland  (Black  Lake)  Harbor,  Mich- 

3.  Frankfort  Harbor,  Michigan.  i  igan. 

4.  Harbor  of  refuge  at  Portage  Lake,  ■■  12.  Saugatuck  Harbor,  Michigan. 

Michigan.  :  13.  South  Haven  Harbor,  Michigan. 

5.  Manistee  Harbor,  Michigan.  |  14.  St.  Joseph  Harbor,  Michigan. 

6.  Ludingtou  Harbor,  Michigan.  !  15.  St.  Joseph  Kiver,  Michigan. 

7.  Pentwater  Harbor,  Michigan.  :  16.  Michigan  City  Harbor,  Indiana. 

8.  Wliite  River  Harbor,  Michigan.  ; 

EXAMINATION  AND  SURVEY. 
17.  Grand  River,  Michigan,  below  Grand  Rapids. 


United  States  Engineer  Office, 

Detroit^  Muh.^  July  11, 1892. 
General:  I  have  the  honor  to  submit  herewith  the  annual  reports 
relative  to  the  works  of  river  and  harbor  improvement  in  my  charge 
for  the  fiscal  year  ending  June  30, 1892. 
Eespectfully,     • 

William  Ludlow, 
Major,  Corps  of  EngineerSj 

Bvt.  Lieut.  Coly  U.  8.  A. 
Brig,  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A. 
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K  K  I.' 

IMPROVEMENT  OF  PETOSKEY  HARBOR,  MICHIGAN. 

The  matter  of  this  improvement,  in  the  absence  of  subsequent  legis- 
lation, remains  as  stated  in  the  last  annual  report. 

The  act  of  August  11, 1888,  contained  provision  for  a  survey  of  this 
locality,  with  reference  to  its  improvement  by  the  construction  of  a 
"  breakwater  and  harbor  of  refuge.'' 

Petoskey  is  situate  on  the  south  shore  of  Little  Traverse  Bay,  Lake 
Michigan,  toward  the  northern  end  of  the  Lower  Peninsular,  and  the 
natural  "  harbor  "  is  little  more  than  an  indentation  in  the  shore  line  at 
the  foot  of  the  elevations  on  which  the  town  is  built. 

The  investigations  made  showed  clearly  that  a  "harbor  of  refuge '^ 
for  the  benefit  of  general  commerce  was  not  needed  at  this  point,  but 
that  some  protection  from  the  weight  of  the  winds  from  the  northwest 
quadrant,  to  which  the  frontage  was  exposed,  was  desired  in  tilie  inter- 
est of  the  considerable  freight  and  passenger  traffic  of  the  locality. 

Two  means  of  accomplishing  this  object  were  submitted  with  my  re- 
port under  date  of  December  21 ,  1889,  and  printed  in  the  Annual  Beport 
for  1890  (pages  2074, 2675).  One  project  was  the  reconstruction  of  the 
existing  landing  pier  of  solid  crib  work,  with  an  L  extending  eastward, 
at  an  estimated  cost  of  $70,000.  The  other  was  for  a  breakwatOT  ex- 
tending 550  feet  oftshore  from  a  point  westward  of  the  landing  to 
about  26  feet  of  water,  and  thence,  extending  eastwardly  about  1,200 
feet,  so  as  to  overlap  the  landing  and  inclose  a  sheltered  area,  open  to 
the  eastward,  of  about  12  acres.  The  estimated  cost  of  this  construc- 
tion was  $170,000. 

The  act  of  September  19, 1890,  made  appropriation  for  "  Improving 
harbor  at  Petoskey,  Mich. :  For  breakwater  and  harbor  of  refuge, 
$15,000.^'  From  this  phraseology  it  was  to  be  inferriid  that  the  pur- 
pose of  the  act  was  to  provide  for  the  construction  of  the  larger  of  the 
two  projects  submitted,  but  the  amount  allotted  was  so  disproportionate 
to  the  estimated  cost  that  it  was  manifestly  impracticable  to  accom- 
plish any  useful  result  with  the  means  at  hand.  The  estimated  cost  of 
the  offshore  550  feet  of  breakwater  alone  was  $35,000,  so  that  the  ap- 
propriation of  $15,000  would  construct  not  more  than  half  of  this,  and, 
as  no  advantage  to  commerce  could  accrue  from  building  this  portion 
and  leaving  it  exposed  to  the  action  of  the  sea  until  ite  construction 
ccmld  be  continued,  it  seemed  injudicious  to  make  any  expenditures 
until  further  action  of  Congress.  Recommendation  to  this  effect  having 
been  made  to  the  Chief  of  Engineers  under  date  of  October  25, 1890,  and 
approved  by  him,  the  matter  remains  in  the  condition  stated. 

In  order  to  undertake  construction  to  any  advantage  the  means  in 
hand  should  be  sufficient  to  build  the  offshore  portion  and  enough  of 
the  outer  portion  or  '<  breakwater  "  proper  as  should  serve  some  useful 
imrpose,  say  not  less  than  300  feet.  Tlie  cost  of  this  would  be  for  the 
offshore  pier  $35,000  and  for  300  feet  of  breakwater  $30,000,  a  total  of 
$65,000.  The  present  appropriation  is  $15,000,  and  therefore  appro- 
priation should  be  made  of  $50,000  additional.  The  300  feet  of  break- 
water provided  for  in  this  estimate  is  one  fourth  of  the  total  length  pro- 
jected. 

This  harbor  is  in  the  Michigan  collection  district.  The  nearest  port  of  entry  is 
Grand  Haven,  Mich.  The  nearest  light-house  is  at  Harbor  Springs,  4  miles  distant, 
on  the  north  shore  of  Little  Traverse  Bay. 

Original  estimated  cost  of  the  breakwater  project,  1890  . . .  .iti?ed-t?y-GoO*  •  -$170, 000 
Whole  amount  appropriated,  act  of  8epteni  ber  19,  1890 15, 000 
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Money  statement. 

Amoimt  appropriated  by  act  approved  September  19^  1890 $15, 000. 00 

July  1,  1892,  balance  unexpended 15,000.00 

Amoant  appropriated  by  act  approved  July  13, 1892  (landing  pier  project)  20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 36, 000. 00 

(Amount  (estimated)  required  for  completion  of  landine:  pier  project. . .  35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  encling  June  30, 1894  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  tiver  and 
harbor  acts  of  li^  and  1867. 


KK2. 


mPBOVEMENT  OF  CHARLEVOIX  HARBOR  AND  ENTRANCE  TO  PINE  LAKE, 

MICHIGAN. 

The  improYemoiits  at  this  harbor  inclnde  the  lower  channel  leading 
from  Lake  Michigan  into  Bound  Lake  and  the  npx)er  channel  leading ' 
from  Bound  Lake  into  Pine  Lake. 

The  present  project,  adopted  in  1868  and  revised  in  1876  and  1884, 
is  for  a  12-foot  navigation,  100  to  150  feet  wide  in  the  lower  channel 
and  83  feet  wide  in  the  upper  channel. 

The  lower  channel  is  protected  on  the  north  side  by  302  linear  feet 
of  crib  work  built  by  the  United  States,  469  linear  feet  of  crib  work 
built  by  the  local  authorities  preiious  to  1873,  and  945  linear  feet  of 
plank-beam  revetment  built  by  the  United  States,  with  a  timber  frame 
work  40  feet  long  covering  the  gap  between  the  crib  work  and  the 
revetment,  overlapping  the  latter  about  30  feet.  The  total  length  of 
pier  and  revetment  is  1,724  linear  feet,  and  the  projection  of  the  pier 
beyond  the  present  shore  is  about  740  feet. 

The  projection  on  the  south  .side  consists  of  491  linear  feet  of  crib 
work  and,  with  the  50-foot  wing  at  the  Bound  Lake  end,  of  1,538  linear 
feet  of  close  piling  and  plank-beam  revetment.  The  total  length  of  this 
work  is  2,029  linear  feet,  and  its  projection  beyond  the  present  shore 
line  is  400  feet. 

The  upper  channel  is  protected  on  the  north  side  by  a  pile  revet- 
ment 339  feet  long  and  on  the  south  side  by  a  similar  revetment  366 
feet  long.    Both  revetments  are  filled  with  brush  and  stone  ballast. 

The  c&edging  done  in  May  and  June,  1891,  was  instrumental  in  main- 
taining a  navigable  depth  of  water  until  the  end  of  the  season,  but 
soundings  made  March  30, 1892,  showed  a  depth  of  but  10  feet  near 
the  end  of  the  outer  pier  and  through  the  upper  channeL 

This  decrease  in  depth  is  partly  owing  to  the  extraordinary  low  lake 
level,  but  principally  to  the  insufficient  projection  of  the  piers  and  the 
temporary  nature  of  the  older  parts  of  the  piers  and  revetments.  A 
survey  made  on  March  30, 1892,  showed  a  depth  of  but  10  feet  in  Lake 
Michigan  170  feet  in  advance  of  the  South  Pier,  the  shoal  extending 
entirely  across  the  entrance,  and,  although  the  present  project  provides 
for  an  addition  of  100^  linear  feet  to  the  South  Pier  (the  North  Pier  al- 
ready having  its  projected  length),  it  is  evident  that  a  further  extension 
of  both  piers  i^  needed,  if  even  a  12-foot  navigation  is  to  be  maintained. 

As  has  been  said  above,  470  linear  feet  of  the  Korth  Pier  was  built 
at  local  expense,  previous  to  1873,  when  the  Government  took  charge 
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of  the  improvement.  This  work  is  a  crib  structure,  rudely  built  and 
placed  on  the  natural  bottom,  and,  as  a  result,  extends  only  to  a  few 
feet  below  the  water  surface.  It  has  been  repaired  and  refilled  with 
stone  from  time  to  time,  but  is  now  fast  disintegrating.  It  has  nfever 
been  possible  to  dredge  close  up  to  it,  because  it  would  have  been 
underrairied  thereby  and  consequently  wrecked. 

Large  quantities  of  sand  find  their  way  throilgh  it  into  the  channel 
at  every  blow,  and  it  is  impossible  to  prevent  this  so  long  as  the  present 
work  remains. 

The  original  project  contemplated  its  removal  and  the  substitution 
of  a  more  serviceable  and  durable  structure,  and  the  time  for  this  change 
is  close  at  hand. 

The  revetments  of  the  lower  channel  are  of  a  temporary  nature. 
The  channel  is  narrow,  with  high  sand  banks  on  each  side,  and  it  was 
necessary  to  resort  to  rapid  construction  in  order  to  hola  the  banks 
while  the  channel  was  making. 

The  portion  above  water  is  rapidly  decaying^  and  particularly  the 
south  revetment,  owing  to  its  exposed  position  with  respect  to  colliding 
vessels,  is  in  great  ne^  of  strengthening  and  repairing.  Both  revet- 
ments should  be  rebuilt  above  the  water  surface  and  provided  with  a 
double  row  of  sheet  piling  and  anchor  piles  in  rear. 

Owing  to  the  fact  that  the  north  revetment  has  never  been  fully 
completed,  stopping  at  the  lake  side  of  the  highway  bridge  that  spans 
the  entrance,  and  the  bank  above  the  bridge  has  been  built  out  with 
slabs  as  wharfage  for  the  sawmill,  the  north  draw  of  the  bridge  is 
not  navigable  and  passage  is  confined  to  the  south  draw.  This  matter 
has  not  received  special  attention  since  the  south  draw  seems,  so  far, 
adequate  to  the  commerce  of  the  port,  and  no  complaints  of  obstructions 
have  been  received.  It  may  be  well,  however,  to  notethese  conditiona 
for  future  reference. 

The  revetments  of  the  upper  channel  are  also  in  need  of  extension  to 
reach  into  Pine  Lake. 

The  operations  during  the  fiscal  year  consisted  in  generally  over- 
hauling and  rei)airing  the  revetments  of  the  lower  channel.  The  broken 
caps  and  guard  timbers  were  renewed,  additional  piles  were  driven  to 
strengthen  the  works,  and  the  gap  between  north  pier  and  revetment 
at  shore  line  wa«  filled  with  brush  fascines,  loaded  with  large  stone 
picked  up  on  the  beach. 

A  permanent  benchmark  was  established  on  top  of  the  water  table 
at  northeast  corner  of  the  opera-house  block  and  connected  by  dupli- 
cate levels  with  the  United  States  gauge,  and  a  careful  series  of  water- 
gauge  readings  was  commenced  June  1, 1892,  to  continue  through  the 
months  of  June,  July,  and  August  for  the  purpose  of  obtaining  data 
for  adjusting  the  zero  of  the  gauge  to  a  uniform  level  with  the  gauges 
at  the  other  harbors. 

The  bridge  of  the  Chicago  and  North  Michigan  Bailroad  across  the 
lower  end  of  Pine  Lake  has  been  completed  and  is  found  to  be  located 
and  built  in  accordance  with  the  plans  approved  by  the  Secretary  of 
War  under  date  of  September  4, 1891. 

The  Government  dredge  Saginaw  is  now  on  the  way  to  the  harbor  to 
deepen  the  entrance  and  both  channels. 

The  present  working  balance  is  $2,300,  about  half  of  which  will  be 
required  to  pay  for  dredging  and  the  remainder  will  be  held  for  minor 
repairs. 

For  1894  the  estimate  is,  for  two  cribs  in  the  south  pi^  to  complete 
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it  according  to  the  present  project,  $9,500;  rebuilding  500  feet  of  inner 
end  of  north  pier,  $15,000;  sheet  piling  2,450  linear  feet  of  plank-beam 
revetment,  $12,600;  and  extending  the  revetments  of  the  upper  channel 
1,200  linear  feet,  $7,200.  The  total  cost  of  these  items,  with  $3,000  for 
dredging  during  two  seasons  and  10  per  cent  for  contingencies,  is 
$52,000. 

This  harbor  is  inoladed  in  the  Michigan  coUection  district,  Michigan.    The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 
The  light-honse  establishment  maintains  a  fifth-order  light  on  the  north  pier. 

Appropriations  for  improving  harhor  at  Charlevoix,  Mich. 


August  14>  1876 $10,000 

June  18, 1878 12,000 

March  3, 1879 9,000 

June  14,1880 10,000 

March  3, 1881 : 10,000 

August  2,1882 10,000 

July5,1884 10,000 


Augusts,  1886 $10,000 

August  11, 1888 -.  12,500 

September  19,  1890 9,000 

Total 102,500 


Original  estimated  cost  of  ^ork,  1868,  as  amended  in  1876  and  1884 $186, 000. 00 

Whole  amount  appropriated  from  1868  to  and  including  act  of  Septem- 
ber 19, 1890 102,500.00 

Whole  amount  expended  to  June  30,  1892 99,944.24 

Money  statement. 

Juiy  1,  1891,  balance  unexpended $6,230.20 

June  30, 1892,  amount  expended  during  fiscal  year 3, 674. 44 


July  1, 1892,  balance  unexpended 2, 555. 76 

July  1, 1892,  outstanding  habiUties 247.12 


July  1, 1892,  balance  available 2,308.64 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 


12,308.64 


(Amonnt  (estimated)  required  for  completion  of  exiBting  project 73, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1894    52, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,   CHARLEVOIX  HARBOR,   MICHIGAN. 

Entrances  and  clearances. 


Years. 

Number. 

Bev^nue 
collected. 

Tonnage. 

IfUealyear: 

772 
599 
e74 
753 

526 
473 
532 
534 

$355.46 
779. 53 
39U.46 

lg85 ^ 

1886 

1887       

151,360 
92,306 

Calendar  ^ear: 

1888 

1889 

1890 

75,224 
79,613 

1891 
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Seeeipts  and  shipments  hy  vessel,  1891.* 


Artdcles  receiyed. 

Quantity. 

Tons. 

Articles  shipped. 

Quantity. 

Tona. 

Boer 

Coal          

barrels.. 

tons.. 

75 

8 
2,936 

32 

1,237 

508 

15 

447 

26 

1.642 

139 

1,676 

Bark cords.. 

Yiah.        ..«..tons. 

7,764 

7.764 
25 

Feed 

bushels.. 

barrels.. 

bushels.. 

.tons.. 

200 
320 
990 

Qay - do... 

30 

Flour 

GraiP 

Hay 

Machmerv 

Hoops bundles.. 

LatlT. M.. 

1  Lime Ions.. 

6.500 
617 

162 
185 
190 

do... 

Lumlier M.fcet,B.M.. 

Mereliandise tons . . 

14,899 

26,073 

do... 

40 

Salt 

barrels.. 

tons.. 

185 

Pig  iron 

550 

Steel  rails 

Posts,  cedar,  No.  3. .  .numbt^r . . 
Potatoes,  bushels 

lis,  470 

4,300 

70 

981,470 
6,506 

62.809 

Shingles 

Stone 

M.. 

tons.. 

1,113 

129 

Shingles M.. 

Ties number.. 

Wood cords.. 

Total 

9 

83,832 
8,258 

Total    

.  8,671 



189,516 

*  Compiled  from,  statements  furnished  by  the  collector  of  customs  and  by  the  mayor  of  Charlevoix. 


KK3. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  project  for  tMs  harbor,  adopted  in  1866  and  amended  in  1868  %nd 
1879,  provides  for  a  channel  200  feet  wide  and  12  feet  deep,  protected 
by  piers  and  revetments. 

The  original  facilities  for  navigation  previous  to  the  commencement 
of  the  improvement  by  the  Government  in  1860  consisted  in  a  channel 
70  or  80  feet  wide,  with  a  depth  of  3  to  4  feet.  These  conditions  have 
been  greatly  improved  and  at  the  present  time,  with  the  help  of  occa- 
sional dredging,  a.  depth  of  10  to  12  feet  is  maintained. 

The  survey  made  March,  1892,  shows  that  the  10-foot  contour  in  the 
lake  is  about  250  feet  in  advance  of  the  end  of  the  north  pier,  and,  in 
consequence  of  this  insufficient  development,  frequent  dredging  is  re- 
quired to  maintain  the  needed  depth  at  the  entrance.  The  depth  across 
the  outlying  bar  was  found  this  spring  to  be  11  feet,  but  the  15-foot 
contour  is  immediately  beyond,  about  420  feet  outside  of  the  present 
end  of  the  south  pier,  and  thence  outwards  the  lake  deepens  rapidly, 
the  offshore  contour  swinging  boldly  in  towards  the  land. 

It  is  evident  that  the  piers  should  be  built  out  to  at  least  the  15-foot 
curve,  but  the  pier  development  provided  for  by  the  present  project, 
viz,  300  feet  on  the  north  pier  and  100  feet  on  the  south  pier,  falls  500 
feet  short  of  this  on  the  north  and  400  feet  on  the  south  pier. 

At  the  beginning  of  the  fiscal  year  the  available  depth  at  the  en- 
trance was  10  feet  and  on  the  21st  of  July  the  Government  dredge  8ag- 
inaic  arrived  to  prepare  better  water.  The  channel  was  dredged 
throughout,  70  feet  wide,  from  Lake  Michigan  to  about  shore  line,  and 
40  feet  wide  from  there  to  Lake  Aux  Bees  Scies,  and  14  feet  deep,  and 
quantity  of  sand  removed  was  22,770  cubic  yards.  The  dredging  was 
completed  August  20,  1891. 

During  the  remainder  of  1891  no  further  difficulty  was  encdlhntered 
by  the  vessels  frequenting  the  harbor,  but  at  the  opening  of  naviga- 
tion tliis  spring  a  depth  of  only  11  feet  was  found  on  the  bar  in  front 
of  the  entrance,  and  the  shoal  overlapping  the  end  of  the  north  pier 
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had  encroached  coDsiderably  on  the  channel  between  the  piers. 
Towards  tbe  end  of  the  fiscal  year,  however,  there  was  a  navigable 
depth  of  13  feet,  in  great  part  due  to  the  rise  in  the  lake  level. 

The  required  material  for  making  some  minor  repairs  to  the  piers 
and  revetments,  and  for  sheet  piling  the  latter  to  make  them  sand  tight, 
ha«  been  purchased,  and  this  work  will  be  done  as  soon  as  the  land 
driver  can  be  spared  for  use  at  this  harbor. 

A  permanent  bench  mark  was  established  at  the  northwest  corner 
of  the  water- works  building,  on  top  of  the  water  table  and  connected 
by  duplicate  levels  with  the  U.  S.  gauge,  and  a  carefiil  series  of  water- 
gauge  readings  was  commenced  June  1, 1892,  to  be  continued  through 
the  months  of  June,  July,  and  August,  for  the  purpose  of  obtaining 
data  for  adjusting  the  zero  of  the  gauge  to  a  uniform  level  with  the 
gauges  at  the  other  harbors. 

The  present  working  balance  is  about  $4,400,  with  which  it  is  pro- 
posed to  sheet-pile  the  revetments,  make  some  minor  repairs  to  the 
existing  works,  and  to  pay  for  the  necessary  dredging  restore  the  en- 
trance channel  to  the  required  width  and  depth. 

The  Toledo,  Ann  Arbor,  and  North  Michigan  Bailway  proposes  mak- 
ing Frankfort  a  terminus  for  the  establishment  of  a  new  trans-lake 
line  by  means  of  a  system  of  steam  ferries  for  transi)ortation  of  cars 
without  breaking  bulk.  The  experiment  is  one  of  great  importance 
and  its  success  would  be  a  notable  event  in  the  development  of  lake 
business. 

For  1894  the  following  estimate  is  submitted: 

To  complete  the  present  project  by  adding  300  linear  feet  of  crib  work 
to  the  north  pier,  $28,500;  and  100  Uiiear  feet  of  crib  work  to  the  south 
pier,  J12,000;  for  additional  repairs,  $2,000;  and  for  two  seasons 
dredging,  $5,000,  which,  with  10  per  cent  for  contingencies,  makes 
$52,000. 

The  light-house  establishment  maintains  a  sixth-order  light  near  the  end  of  the 
Boath  pier,  and  the  Life-Saving  Service  a  station  at  the  inner  end. 

This  harbor  is  inclnded  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven. 

Appropriations  for  impromng  harbor  at  Frankfort,  Mich. 


Anx  Bees  Beies: 

June  23, 1866 $88,541.00 

March  2, 1867 10,000.00 

Jnly25,1868 10,000.00 

April  10,1869 29.318.85 

Jnly  ll,i870 10,000.00 

March  3, 1871 10,000.00 

Frankfort,  Mich.: 

June  10, 1872 10,000.00 

March  3, 1873 10,000.00 

Jnne23,1874 10,000.00 

March  3, 1875 10,000.00 

August  14, 1876 3,000.00 


Frankfort,  Mich. : 

Junel8,1878 $8,800.00 

March  3, 1879 4,000.00 

June  14, 1880 5,000.00 

March  3, 1881 10,000.00 

Au^rust  2, 1882 15,000.00 

July5,1884 5,000.00 

August  5, 1886 7,000.00 

August  11, 1888 8,000.00 

September  19, 1890 10, 000. 00 

Total 273,659,85 


Original  estimated  cost  of  work  in  1866,  as  amended  in  1868,  1879,  and 
1892 $329,655.85 

Whole  amount  appropriated  from  1866  to  and  including  act  of  September 
19,1890 , 273,659.85 

Amonnt  covered  into  the  Treasury  (Report  1871,  page  133) 5, 721. 50 

Whole  amount  expended  to  June  30, 1892 263,511.86 
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Money  statement. 

July  1, 1891,  balance  unexpended $8,056.06 

June  30,  ISflfe,  amount  expended  during  fiscal  year ^ ...  3, 629. 59 

■  July  1, 1892,  balance  unexpended : 4,426.49 

July  1,  1892,  outstanding  liabilities 10.00 

July  1,  1892,  balance  available 4,416.49 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 14, 416. 49 

{Amount  (estimated)  required  for  completion  of  existing  project 500. 00 

Amount  that  can  be  profitably  expendedin  fiscal  yearendinir  June  30, 1894  42, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATIST]pS,  FRANKFORT  IIARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Years. 

Kumber. 

Bevenne. 
collected. 

Toimi^ge. 

FJAoa]  year: 

1884 

488 
261 
(*) 

1,342 
(*) 

443 
1,541 

$404.70 
75.66 

1885         

1886,1887,1888 

Calendar  year: 

1888 

216, 376 

1889 

(*) 

1890 .  .. 

57,140 

1891 

258,908 

•  Not  stated. 
Beceipis  and  shipmenU  by  vesselj  1891.*' 


Articles  received. 

QiAntity. 

Tons. 

Articles 

shipped. 

QuaoUty. 

Tons. 

Beer 

. ..  barrels.. 

80 

8 

125 

50 

192 

288 

500 

50 

13 

22 

6 

100 

1,050 

100 

Bark 

Fish 

Fniit 

Lumber 

cords.. 

tons.. 

7,416 

7,416 

(joal    

tons . . 

205 

Floor 

barrels . . 

600 

do... 

412 

Yeed        

tons.. 

..M  feetB.M.. 

17.571 
3,000 
8,000 
3,060 
2,426 
5,100 
4,870 

30, 749 

Grain 

Xron    .............. 

...bushels.. 
......tons 

10,460 

Potatoes 

Posts       

bushels.. 

160 

do... 

Shingles 

Slabs 

Ties 

M.. 

cords.. 

456 

Lath 

LiivB  fltoclc.  ••••••.« 

M.. 

head.. 

tons.. 

50 
125 

6.518 
459 

HacUiiiery 

Lime  apd  cement. .. 
Merchnxidiser 

Wood 

Total 

cords.. 

7,416 

do 

do... 

63.883 

5tone 

do 

Total 

2,506 

*  Compiled  from  statement  furnished  by  the  collector  of  customs  and  by  the  mi^or  of  Frankfort. 


KK  4. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICmOAN. 

The  official  project  adopted  in  1879  and  modified  in  188a-'81,  is  to 
make  this  a  harbor  of  refu^i^e  with  a  channel  370  feet  wide  and  18  ieet 
deep,  protected  by  piers  and  revetments. 

The  north  pier  consists  of  1,240  linear  feet  of  pile  work  filled  with 
edgings,  and  151  feet  of  crib  work,  and  projects  550  feet  beyond  tto 
present  shore  line. 
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The  south  pier  is  a  pile  and  edging  structure  1,380  feet  long,  and  pro- 
jects 550  feet  beyond  the  present  shore  line. 

As  stated  in  the  previous  Annual  Report,  the  revetments  are  in  a 
ruinous  condition.  On  the  north  side  the  superstructure  timbers  have 
either  totally  disappeared,  or  are  made  unserviceable  by  the  faihire  of 
the  cross-ties;  the  filling  has  washed  out  for  a  length  of  some  400  linear 
feet,  giving  the  sea  a  clean  sweep  through  the  work  and  fillmg  the  chan- 
nel with  sand  from  the  beaeh  and  banks,  and  the  piles  of  the  side  walls 
are  for  a  considerable  stretch  pushed  out  of  position  to  such  an  extent 
that  they  are  useless.  The  outer  half  of  the  south  pier  is  almost  as 
bad,  and,  in  short,  almost  the  whole  pile  work  should  be  removed  and 
replaced  by  more  substantial  structures. 

While  the  present  pile  piers  and  revetments,  if  they  were  in  service- 
able condition,  would  be  of  some  benefit,  they  would  not  of  themselves 
insure  a  navigable  depth  of  water  in  the  channel.  At  present  the  10- 
foot  curve  in  the  lake  passes  nearly  250  feet  outside  of  the  end  of  the 
south  x)ier. 

Soundings  made  in  May,  1892,  showed  a  narrow  and  crooked  chan- 
nel with  less  than  7  feet  water  between  the  piers,  and  the  Government 
dredge  Saginaw  was  sent  to  improve  the  navigation.    The  dredge  ar- 
rived on  Jnne  3,  and  to  June  29  completed  a  cut  40  feet  wide  and  13. 
feet  deep  irom  lake  to  lake,  removing  20,284  cubic  yards. 

No  attempt  has  been  made  to  expend  any  part  of  the  available  bal- 
ance to  the  credit  of  the  harbor  on  repau'S  to  the  revetments,  for  it 
would  have  been  so  much  money  wasted,  inasmuch  as  nothing  but  rad- 
ical treatment  will  make  them  useful. 

A  permanent  bench  mark  was  established  and  connected  by  duplicate 
levels  with  the  United  States  gauge,  and  a  series  of  accurate  water- 
gauge  readings  was  commenced  June  1, 1892,  to  be  continued  through 
the  months  of  June,  July,  and  August  for  the  purpose  of  obtaining  data 
for  sldjusting  the  zero  of  the  gauge  to  a  uniform  level  with  the  gauges 
at  the  other  harbors. 

The  present  working  balance  of  $4,100  will  be  used  in  keeping  the 
entrance  partially  accessible  by  dredging,  and  to  do  such  repairing  as 
is  practicable. 

Notwithstanding  this  exhibit  it  still  remains,  as  stated  in  the  reports 
for  the  last  two  years,  that  the  natural  conditions  at  Portage  Lake,  its 
broad  expanse,  amx)le  depth,  and  central  position  in  the  dangerous 
bight  of  50  miles  between  Point  Betsey  and  Little  Point  Sable,  justify 
the  purpose  of  the  original  project,  and  warrant  renewed  recommen- 
dation that  this  project  be  earned  out. 

A  harbor  of  refuge  is  needed  in  this  locality,  as  there  is  no  safe  shel- 
ter or  anchorage  in-  westerly  gales  between  Ludington  and  South 
Manitou. 

For  1894  the  recommendations  of  the  previous  Annual  Keport  are 
renewed,  viz,  for  4  cribs,  200  feet,  on  north  pier,  $20,000;  for  7  cribs, 
350  feet,  on  south  pier,  $33,000  (these  constructions  being  in  eacjh  case 
one-half  of  the  projected  crib  piers);  for  rebuilding  1,240  linear  feet  of 
old  north  pier,  $38,000;  sheet  piling  and  filling,  $6,000,  and  for  dredg- 
ing, 10,000.  The  total  of  these,  with  allowance  for  contingencies,  etc., 
is  $125,000. 

The  Light-House  Establishment  has  recently  constnicted  a  fourth-order  light-house 
near  the  end  of  the  north  pier,  upon  the  only  portion  of  the  harbor  works  capable  of 
sustaining  it. 

This  harbor  is  included  in  the  Michigan  collection  dhstvict;  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 
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Appropriations  for  harbor  of  refuge  at  Portage  Lake,  MicHigan. 


March  3, 1879 $10,000 

June  14,  1880 10,000 

MarchS,  1881 10,000 

August  2, 1882 25,000 

July5,  1884 12,500 


Augusts,  1886 $15,000 

August  11, 1888 10,000 

September  19,  1890 8,000 

Total 100,500 


Original  estimated  cost  of  work,  1879,  as  amended  in  1890 $267, 500. 00 

Whole  amount  appropriated  from  1889  to  and  including  act  of  Septem- 
ber 19,  1890 ' 100,500.00 

Whole  amount  expended  to  June  30,  1892 95,055.92 

It  has  been  impracticable  to  obtain  commercial  statistics  for  Portage 
Lake  Harbor. 

Money  statement 

July  1, 1891. l>alance  unexpended $7,458.15 

June  30,  1892,  amount  expended  during  fiscal  year 2,014.07 

July  1, 1892,  balance  unexpended..^ 5,444.08 

July  1,  1892,  outstanding  liabilities 1,337.47 

•  ■ 

July  1,  1892,  balance  available 4,106.61 

{Amount  ^estimated)  required  for  completiou  of  existing  project 167, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


K  K  5. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

The  project  of  1866,  modified  in  1870,  1874,  and  1890,  provides  for  a 
channel  of  navigable  width  and  15  feet  deep,  extending  ftt)ni  Lake 
Michigan  to  Manistee  Lake,  and  protected  at  the  enti-ance  by  piers 
and  revetments.  With  the  cribs  placed  during  the  season  of  1891  the 
piers  and  revetments  have  the  foUowiug  development: 

North  pier,  1,251  linear  feet  crib  work  a:nd  1,304  feet  of  pile  revet- 
ment.   It  projects  850  feet  beyond  present  shore  line. 

South  pier,  1,199  linear  feet  crib  work  and  490  feet  pile  revetment. 
It  projects  650  feet  beyond  present  shore  line. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  with  C.  H. 
Starke  to  complete  the  dredging  of  the  river  to  Manistee  Lake,  and 
this  work  was  completed  August  28.  Before  leaving  the  dredge  went 
again  over  the  work  of  the  previous  season  so  that  at  the  end  of  Au- 
gust there  was  a  through  channel  50  feet  wide  and  15  feet  deep  from 
lake  to  lake,  the  width  being  increased  to  75  feet  at  the  bend  opposite 
Oanfield  &  Wheeler's  sawmiU  and  to  100  feet  at  the  entrance.  The  ma- 
terial removed  during  the  fiscal  year  measured  40,784  cubic  yards. 
An  examinatioji  made  in  May,  1892,  showed  that  the  depth  in  the  river 
was  diminished  to  13  feet,  with  15  feet  at  the  entrance,  which,  however, 
may  be  looked  upon  as  very  good  when  tlie  long  reaches  of  unprotected 
bank  along  the  river  and  the  great  number  of  vessels  of  all  sizes  using 
the  n^ivigation  are  taken  into  consideratioiu 
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The  depth  at  the  entrance  will  continue  to  be  unreliable  until  the 
piers  shall  have  been  built  out  to  their  projected  length,  which  requires 
an  addition  of  350  feet  to  each  pier. 

The  contract  with  George  W.  Crouter  for  the  construction  of  four 
cribs  on  the  north  pier,  which  was  under  way  at  the  commencement  of 
the  fiscal  year,  was  completed  in  September,  1891.  The  cribs  were 
each  50  feet  long,  24  feet  wide,  and  with  the  superstructure  22  feet  8 
inches  high,  "niey  rest  on  a  pile  foundation  at  a  depth  of  16  feet  3  inches 
below  the  zercTof  the  gauge,  the  piles  penetrating  from  15  to  17  feet 
into  the  bottom.  The  top  of  the  superstructure  is  at  the  same  level  a« 
that  of  the  acfja^ent  old  work,  viz^  6  feet  5  inches  above  zero  of  gauge. 
At  the  outer  end  the  new  work  is  protected  by  a  structure  of  guard 
piles  and  horizontal  waling  timbers,  fiDiiig  the  space  between  the  end 
horns,  and  ainooring  i)08t  is  built  into  each  crib.  The  cribs  were  filled 
with  stone  and  decked  over.  The  actual  addition  to  the  length  of  the 
pier  by  the  four  cribs  is  202  linear  feet. 

Bdbre  final  acceptance  of  the  work  it  was  examined  by  a  diver  and 
found  to  be  satisfactory. 

The  north  revetment  being  in  a  tumble-down  condition,  the  part  from 
Station  3+24  to  the  life-saving  station,  a  distance  of  764  linear  feet, 
was  cut  down  to  the  water  surface  and  rebuilt  with  four  courses  of 
superstructure.  The  old  filling  was  taken  out  and  the  suitable  portion 
replaced  in  a  substantial  manner  in  the  work,  reaching  as  high  as  the 
lower  cross- ties  and  ballasted  with  old  stone.  The  sink  and  water  holes 
along  the  rear  of  the  work  due  to  seepage  and  subsidence  were  filled 
up  with  the  old  filling. 

A  passage  8  feet  wide  for  the  light-keeper's  boat  was  prepared  through 
the  new  work  at  Station  7+61  to  7+69. 

The  upper  part  of  the  north  pier.  Station  14+90  to  15+50,  a  distance 
of  60  feet,  where  the  pide  walls  were  crumbling  away  and  the  filling 
exposed  to  the  danger  of  sliding  into  the  channel,  was  repaired,  the 
projecting  part  of  the  square  crib  in  the* south  pier  (Station  6+16  to 
6+46)  was  repaired  and  decked,  and  a  plank  walk  was  laid  on  south 
pier  from  the  inner  end  to  the  fog-horn  house,  a  distance  of  800  feet. 

All  the  above  repairs  were  made  by  day  labor  and  purchasSed  mate- 
rial, commencing  the  work  in  September,  1891,  and  completing  it  in 
June,  1892,  operations  haviug  been  suspended  during  the  winter 
months. 

A  permanent  bench  mark  was  established  and  connected  by  dupli- 
cate levels  with  the  United  States  gauge,  and  a  series  of  accurate  water- 
gauge  readings  was  commenced  June  1, 189^,  to  be  continued  through 
the  months  of  June,  July?  and  August  for  the  purpose  of  obtaining 
data  for  adjusting  the  zero  of  the  gauge  to  a  uniform  level  with  the 
gauges  at  the  other  harbors. 

At  the  present  time  the  existing  works  are  in  the  following  condi- 
tion: 

Iforth  pier. — ^The  revetment  from  the  inner  end  to  Station  3+24,  a  dis- 
tance of  390  feet,  is  in  urgent  need  of  new  superstructure.  The  north 
revetment  is  exceptionally  exposed  to  wear  and  tear,  the  sailing  ves- 
sels frequenting  the  harbor  being  in  the  habit  of  tying  up  here  during 
stormy  weather  on  the  lake  or  while  waiting  for  a  cargo.  The  part 
from  Station  3+24  to  the  life-saving  station,  a  distance  of  764  feet,  has 
now  been  rebuilt,  and  the  rest  should  be  repaired  likewise  as  soon 
as  possible  to  prevent  it  from  being  totally  wrecked. 

The  part  from  the  life  saving  station  to  12+38,  a  length  of  130  feet, 
p}io|il4  b0  tr^t^d  \r  the  sam^  manner.    Oak  snubbing  posts  shoiild  b^ 
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secured  to  the  rear  wall  at  distances  of  50  feet  along  this  whole  work 
to  keep  vessels  from  making  fast  to  the  cross- ties,  which  is  one  of  the 
main  causes  of  tlie  early  ruin  of  the  structure. 

The  north  pier  from  Station  12+38  to  18+83,  a  distance  of  645  feet, 
is  now  more  than  20  years  old,  and  the  part  above  water,  although 
patched  and  repaired  from  time  to  time,  is  in  urgent  need  of  rebuilding. 
It  is  continually  giving  away  in  places,  and  it  is  getting  more  and  more 
difficult  to  repair  it,  as  the  old  timber  is  too  rotten  to  hold  a  bolt.  Most 
of  the  cross-ties  are  rotten  and  broken.  ^ 

The  part  from  Station  18+83  to  the  outer  end,  a  distance  of  606  feet, 
is  in  good  condition,  but  needs  some  additional  filling  in  the  new  cribs 
and  some  stone  riprap  along  the  foot  of  the  lake  wall  to  prevent  its  be- 
ing undermined.    This  should  be  done  before  another  winter. 

South  pier. — ^The  inner  end  consists  of  some  490  linear  feet  of  pile 
revetment,  built  in  1874  and  1875.  This  work  is  occupied  by  the  Canfield 
and  Wheeler  Lumber  Company  as  a  lumber  wharf,  and  in  consequence 
of  ag0  and  hard  usage  is  completely  wrecked.  It  seems  no  longer 
capable  of  carrying  the  load  placed  on  it  and  threatens  to  cave  into  the 
channel.  If  continued  as  a  part  of  the  lumber  yard  the  company  may 
properly  be  called  upon  to  rebuild  it. 

The  south  pier  from  Station  0  to  6  +  46,  646  linear  feet,  is  crib  work, 
built  previous  to  1872.  At  its  inner  end  it  is  breaking  down,  but  the 
remainder  is  still  in  tolerably  fair  condition,  and  will  stand  some  years 
yet.  From  6  +  46  to  the  outer  end,  451  linear  feet,  the  pier  is  in 
good  condition. 

With  the  present  working  balance  of  $4,800  it  is  proposed  to  pur- 
chase about  150  cords  of  stone  for  refilling  the  end  of  north  pier  and 
riprapping  the  foot  of  the  lake  wall,  to  make  minor  repairs,  and  to  re- 
serve the  rest  for  dredging  the  entrance  when  necessary. 

The  recommendation  for  1804  is  as  follows :  For  seven  cribs,  350  feet, 
on  the  north  pier;  and  seven  cribs,  350  feet,  on  the  south  pier,  to  com- 
.  pJete  the  present  project,  $84,000;  for  repairing  645  linear  teet  of  north 
pier,  $6,450;  for  repairing  500  linear  feet  of  north  revetment,  $3,500,  and 
for  two  seasons'  dredging  in  the  harbor,  $4,000;  which,  with  contin- 
gencies, make  $110,000. 

Tbe  Light- House  Establishment  maintains  a  sixth-order  light  and  steam  fog  signal 
on  the  south  pier,  and  the  Life-Saving  Service  has  a  station  near  the  inner  end  of 
the  north  pier. 

This  harbor  is  included  in  the  Michigan  coUection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  /or  improving  harhor  at  Manistee,  Mick. 


March  2,  1867 $60,000 

July  11,1870 20,000 

MarchS,  1871 9,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June23,  1874 10,000 

March  3,  1875 25.000 

August  14,  1876 14,000 

Juno  18,  1878..; 15,000 

March  3,  1879 10,000 


June  4,  1880 $10,000 

March  3,  1881 10,000 

August2,  1882 15,000 

July5,  1884 10,000 

Augusts,  1886 10,000 

August  11, 1888 10,000 

September  19,  1890 50,000 

Total 298,000 


Original  e«timat<^d  cost  of  works,  1866,  as  amended  in  1871,  1873,  and 
1875,  1890,  and  1892 ..., $406,000.00 

Whole  amount  appropriated  from  186(i  to  and  iucludiug  act  of  September 
19,1890 298,000.00         1 

Whole  amount  expende*!  to  June  30,  1892 ^^ 292,669.31         , 

Digitized  by  VjOOQIC 
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Money  statement. 

July  1, 1891,  balance  unexpended $35,090.94 

June  30,  1892,  amount  expended  during  fiscal  year 29, 760. 25 

July  1,  1892,  balance  unexpended 5,330.69 

July  1,  1892,  outstanding  liabilitiee 510.52 

July  1, 1892,  balance  available 4,820.17 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 54, 820. 17 

r  Amount  (estimated)  reouired  for  completion  of  existinff  project 25, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  60,  OOO.  00 
S  Submitted  in  compliance  with  reqmremente  of  sections  2  of  river  and 
'\     harbor  acts  of  1B66  and  1867. 


COMMERCIAL  8TATIBTICS,  MANISTEE  HARBOR,  MICHIOAK. 

Entrances  and  clearances. 


Yews. 

Number. 

Reveniie 
collected. 

Tonnage. 

Hscal  year: 

8,608 
3,560 
3,362 
3,412 
3,469 

3,505 
3,524 
3.691 
3,617 

$3, 181. 19 

1,145.29 

634.26 

1885 

1886 

1887     

991,872 
889  879 

1888 

Calendar  ye«r: 

1888 *. 

066  221 

1880 

045,  :hJ9 

1890 

975,049 

1891 

1,079,818 

Eeoeipts  and  shipments  by  vessel,  1891.* 


Articles  reoeiyed. 


Quantity. 


Beer barrelii.. 

Brick M.. 

Coal tons.. 

£ei;8 dozen . . 

Flour barrels.. 

Feed Urns.. 

Gravel do... 

Grain bushels.. 

Hay tons..' 

Iron do.  ..I 

Live  stock head 

Lime  and  cement. . .  < . . barrels 

Haohinerv tons 

MerohancTise do. .  .* 

Oil barrels..' 


610 
528 


27,658 
13,221 


129,800 


196 
1,000 


Pork. 
Sugar.... 
Tinegar  . 
BUme.... 


..do... 
..do... 
..do... 
.tons.. 


Total. 


20 

2,300 

273 

123 


Tons. 


61 
1, 325 
6,699 
17 
1,322   I 
1,181  I; 
6,500  I 
3,570  , 
757  I 
200  . 
35  ! 
130  '! 
250  I 
14,590  I 
4 
230 
68 
12 
6,250 


Articles  shipped. 


Quantity. 


43.201 


Bark cords.. 

Coal tons.. 

Fish do... 

JYuit do... 

Furniture do. . . 

Lime  and  cement barrels. . 

Lumber M  feet.. 

Lath M.. 

Machinery tons . . 

MorehADtfise do. .. 

Po8t8 number. . 

Potatoes bushels.. 

Salt barrels.. 

Slabs cords.. 

Shingles M.. 

Stouo tons.. 

Wood cords.. 


Total. 


7,528 


250 
283, 320 
27,462 


113, 140 

86,000 

1, 077, 162 

2,849 

154,041 


665 


Tons. 


7,528 

1.700 

487 

300 

75 

33 

495. 810 

8,236 

50 

1,869 

2,2«3 

2.580 

150,  «51 

7,  658 

19,  255 

625- 

998 


700, 318 


*  Compiled  from  statements  ftimished  by  the  collector  of  customs  and  by  the  mayor  of  Manistee. 
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K  K  6. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

The  project  adopted  in  1867  and  modified  in  1885  and  1890  provides 
for  a  channel  200  to  260  feet  wide  and  18  feet  deep,  protected  by  piers 
and  revetments. 

The  development  of  the  protection  works  is  as  follows: 

North  pier  consists  of  1,452  linear  feet  of  crib  work,  built  between 
1808  and  1890,  and  projects  960  feet  beyond  the  present  shore  line.  At 
its  inner  end  it  connects  with  an  old  slab  revetment,  built  at  private 
expense,  and  now  in  a  tomble-down  condition. 

South  pier  consists  of  567  linear  feet  of  pile  work,  built  1872  to  1875, 
and  of  1,814  linear  feet  of  crib  work,  buUt  between  1868  and  1891.  It 
extends  along  the  entire  channel  from  Pere  Marquette  Lake  to  Lake 
Michigan  and  projects  into  the  latter  1,560  feet. 

Considerable  portions  of  the  present  works  are  very  old  and  need  re- 
newal above  the  water  line,  particularly  the  part  of  north  pier  from 
Station  5+88  to  12+36,  a  distance  of  6!48  feet,  the  pile  structure  on  the 
south  side  567  feet  long,  and  the  south  crib  work  from  Station  6+67  to 
14+23,  856  linear  feet 

The  mentioned  parts  of  the  north  pier  especially  are  in  need  of  re- 
pairs in  consequence  of  serious  abrasions  by  colliding  vessels  and  the 
undermining  action  of  steamers. 

The  remaining  structures  are  in  good  condition  and  only  need  some 
additional  stone  ballast  and  riprap  around  the  outer  ends  of  the  two 
piers. 

The  dredging  by  Government  plant,  which  was  under  way  at  the  be- 
ginning of  the  fiscal  year,  was  continued  till  July  20,  by  which  time  a 
channel  18  feet  deep  and  40  feet  wide,  extending  from  lake  to  lake,  had 
been  excavated. 

The  Government  dredge  returned  to  the  harbor  early  in  November, 
but  the  season  was  too  far  advanced  to  allow  of  much  work.  However, 
the  worst  portion  of  the  channel  was  again  deepened,  and  no  trouble 
was  experienced  by  the  vessels  frequenting  the  harbor  during  the 
winter  on  account  of  insufficient  water. 

The  quantity  of  sand  removed  during  the  year  was  19,397  cubic 
yards.  The  available  depth  when  surveyed  in  April,  1892,  was  found 
to  be  nowhere  less  than  14.5  feet,  the  lake  level  being  1^  feet  below  the 
zero  plane. 

In  order  to  remove  any  doubts  regarding  the  stability  of  the  cribs 
placed  in  extension  of  the  two  piers  during  1889  and  1890,  the  founda- 
ti(ms  were  again  examined  by  a  diver  in  September,  1891,  and  no  further 
changes  discovered.  During  the  winter  the  dredge  Saginaw  received 
such  repairs  to  machinery,  etc.,  as  were  needed  to  place  her  in  condition 
for  the  coming  season's  work. 

A  permanent  bench  mark  was  established  and  connected  by  duplicate 
levels  with  the  United  States  gauge.  The  bench  mark  is  on  stone  win- 
dow-sill of  south  window,  east  face  of  pump-hoiise  of  water  works,  and  is 
9.08  feet  above  the  zero  of  the  gauge.  A  series  of  accurate  water-gauge 
readings  was  commenced  June  1,  to  be  continued  during  Jane,  July, 
and  August,  for  the  purpose  of  obtaining  data  for  adjusting  the  zero  of 
the  gauge  to  a  uniform  level  with  the  gauges  at  the  other  harbors. 

It  is  proposed  to  use  the  balance  available  July  1  ($3,100)  for  dredg- 
ing when  necessary,  and  for  minor  repairs  and  stone  fiUing  and  riprap. 

The  estimated  requirements  are  as  follows:  Bebuilding  above  water 
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648  linear  feet  of  north  pier,  $6,480;  567  linear  feet  of  south  revetment, 
$4,540,  and  850  linear  feet  of  south  pier,  $8,560,  and  dredging,  $4,000, 
which,  with  10  per  cent  for  contingencies,  makes  $26,000. 

The  Light-House  Establdshment  maintains  a  sixth-order  light  near  the  end  of  the 
soath  pier  and  the  Life<SaYing  Service  has  a  station  near  the  inner  end  of  the  north 
pier. 

This  harbor  is  included  in  the  Michigan  coUection  district,  Michigan.  The  near- 
est port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  for  improving  harbor  at  Ludington,  Mich. 


March  3, 1879 $5,000 

June  14, 1880 8,000 

March  3, 1881 10,000 

August  2,1882 12,000 

July6,1884 10,000 

August  5,1886 56,250 

August  11,1888 60,000 


Total 352,435 


March  2, 1867 $50,000 

Aprill0,18e9 31,185 

July  11,1870 10,000 

March  3, 1871 10,000 

June  10.1872 10,000 

March  3, 1873 25,000 

June  23, 1874 20,000 

March  3, 1875 10,000 

August  14, 1876 10,000 

June  18, 1878 15,000 

Original  estimated  cost  of  the  work  in  1866 $270,632.00 

Additional  cost  project  of  1885 419,185.20 

Or,  as  revised  in  1890 378,435.00 

Cost  of  project,  to  comj^lete,  as  modified  and  adopted  in  1890 Ill,  000. 00 

"Whole  amount  appropriated  from  1868  to  and  including  act  of  August  11, 

1888 352,4a5.00 

Whole  amount  expended  to  Jufie  30, 1892 349,216.57 

Amount  carried  to  surplus  fund .90 

Money  statement 

July  1, 1891, balance  unexpended $9,595.17 

June  30, 1892,  amount  expended  during  fiscal  year 6,377.64 

July  1, 1892,  balance  unexpended 3, 217. 53 

July  1, 1892,  outstanding  liabilities 18.61 

July  1, 1892,  balance  available 3,198.92 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 196. 92 

(  Amount  that  canbeprofitably  expended  in  fiscal  year  ending  June  30, 1894    21, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


COMICERCIAL  STATISTICS,  LUDINGTON  HARBOR,  MICmOAN. 

Entrances  and  clearances. 


Yeaw. 

Number. 

Revenue 
coUected. 

Tonnage. 

PIfloal  yesr; 

lgg4 

2,047 
1,468 
1,565 
1,442 
1,5U 

1,778 
1,750 
2,270 
2,420 

$1,451.81 
425, 57 
520.57 

1835 

1886 

1887 

259,800 

1888 

270,316 
277.074 

1888 

1880 

1890 

461,097 
610, 057 

1891 
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Receipts  and  shipfnenU  hy  vessel f  1891.^ 

Tone. 
Receipts : 

Agricnltural  implements ^ * 161 

Beef;  dressed 1 ; 606 

Cement,  brick,  sand,  etc 1,015 

Flour 114,553 

Fruit  and  vegetables 388 

Grain 35,226 

Furniture 904 

Hides  and  leather ^ 2,845 

Livestock 234 

Lumber 355 

Meal,  bran,  and  mill  stuff 25,170 

Manufactures 127 

Machinery  and  castings. . .  * 168 

Merchandise 10, 092 

Poultry,  pork,  game,  and  fish *    72 

Petroleum 178 

Wine,  beer,  and  liquors 1, 479 

Wool y  167 

Wagons,  carriages,  etc 29 

Total 193,769 

Shipments : 

Forest  products , 979 

Furniture 339 

Fruit  and  vegetables 630 

Flour  and  meal •. 16 

Hides  and  leather 6 

Livestock 134 

Lumber  and  shingles 344 

Manufactures 3, 549 

Machinery  and  castings 27 

Merchandise 18,817 

Poultry,  pork,  game,  and  fish 26 

Rails 2,164 

Stone 7 

Salt 60,379 

Total 87,417 


KK7. 

IMPROVEMENT  OF  PENTWATER  HARBOR.  MICHIGAN. 

The  present  project,  adopted  in  1866  and  amended  in  1873, 1876,  and 
1883,  provides  for  a  12-foot  navigation  between. piers  and  revetments 
150  feet  apart. 

The  north  pier  consists  of  402  linear  feet  of  crib  work  at  the  Lake 
Michigan  end,  and  1,821  linear  feet  of  pile  work  extending  to  Pentwater 
Lake.    It  projects  into  Lake  Michigan  about  600  feet. 

The  south  pier  consists  of  723  feet  of  crib  work  and  1,392  feet  of  pile 
work,  the  inner  250  feet  of  which,  from  the  ferry  slip  to  Pentwater 
Lake,  was  built  by  the  Chicago  and  West  Michigan  Railway.  It  pro- 
jects about  580  feet  beyond  the  present  shore  line. 

The  present  project  provides  for  an  addition  of  200  linear  feet  to  the 
south  pier,  but  the  north  pier  has  its  proje(ited  length. 

Although  the  protecting  structures  have  so  nearly  attained  their 

*  Compiled  from  statement  received  from  G.  W.  Ledlie,  auditor  Flint  and  Pere 
Marquette  Railway  Company. 
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projected  length,  the  intended  depth  of  12  feet  can  not  be  maintained 
without  repeated  dredging,  and  this  iH  caused  partly  by  tlie  inefficiency 
of  the  inshore  revetments  to  exclude  the  sand,  and  partly  by  the  ad- 
vance of  the  shore  line  since  tlie  project  was  made. 

Tlie  10-foot  curve  of  Lake  Michigan  is  about  even  with  the  present 
end  of  the  sooth  pier,  and  the  15-foot  curve  is  4()0  feet  farther  out.  It 
is  evident  that  the  piers  are  in  need  of  additional  length  if  the  pro- 
posed depth  of  12  feet  is  to  be  maintained  between  them. 

Considerable  portions  of  the  piers  and  revetments,  from  age  and  ac- 
cident, have  become  inoperative  in  excluding  the  sand  coming  from 
the  beach  and  banks,  and  are  in  urgent  need  of  repairs. 

The  north  pier  crib  work  from  Station  1+51  to  3+50  and  the  pile 
work  from  3+50  to  6+72,  a  total  length  of  521  feet,  and  the  south  pier 
crib  work  from  Station  0  to  6+19,  a  length  of  619  feet,  are  now  more 
than  20  years  old  and  should  be  rebuilt  above  the  water  line.  The 
south  side  revetment  has  been  been  rebuilt  during  recent  years,  as 
rapidly  as  the  funds  permitted,  725  linear  feet,  Station  6+19  to  13+44 
having  received  new  superstructure,  but  tbe  inner  end  from  Station 
13+44  to  17+61,  a  length  of  417  feet,  still  remains  to  be  treated  in  the 
same  manner.  In  addition  most  of  this  pile  work  needs  sheet  piling 
along  the  rear  to  make  it  sand  tight. 

The  250  feet  of  railroad  bulkhead  at  the  inner  end  of  the  south  revet- 
ment is  in  a  tumble-down  condition;  the  piles  are  decayed;  it  is  quite 
devoid  of  filling,  and  large  quantities  of  sand  are  sucked  through  it 
into  the  channel  by  the  a<5tion  of  passing  vessels. 

The  inner  end  of  the  north  revetment  has  been  wrecked  by  collisions 
and  needs  rebuilding. 

At  the  beginning  of  the  fiscal  year  the  available  depth  of  water  in 
the  channel  was  10  feet,  and  August  18  the  Government  dredge  Far- 
quhar  commenced  improving  the  waterway,  completing  this  work  Octo- 
ber 6.  During  this  time  a  50-foot  channel  14  feet  deep  was  dredged 
from  Pentwater  Lake  to  Lake  Michigan,  removing  therefrom  material 
to  the  amount  of  15,395  cubic  yards. 

No  furtlier  trouble  was  experienced  during  the  year,  but  soundings 
made  April  11, 1892,  showed  that  the  channel  had  again  filled  up,  a 
length  of  about  600  feet  near  the  shore  line  having  barely  10  feet  of 
wa&r.  It  is  intended  to  send  a  dredge  to  this  harbor  as  soon  as  prae^ 
ticable. 

The  repairs  of  the  south  revetment,  which  were  under  way  on  July 
1,  were  completed  November  30,  the  work  having  been  suspended  dur- 
ing two  and  a  half  months  of  this  time,  to  utilize  the  services  of  the  over- 
seer on  the  improvement  of  the  St.  Joseph  Eiver.  The  repaired  por- 
tion extends  from  Station  8+88  to  13+44,  a  distance  of  456  teet.  The 
piles  were  sawed  off,  and  a  new  superstructure  four  courses  high  in  front 
and  two  courses  high  in  rear  with  cross-ties  8  feet  apart,  built  on  top; 
the  old  filling  was  overhauled  to  below  the  water  line  and  new  edgings 
and  stone  placed  in  the  work. 

A  plank  walk  was  laid  over  the  south  revetment  for  a  length  of 
1,096  feet  to  connect  with  the  elevated  walk  to  the  pier  hght. 

A  permanent  bench  mark  was  established  on  top  of  a  large  bowlder 
projecting  from  the  foundation  of  the  Sands  &  Maxwell  fiirniture  factory, 
on  the  southwest  corner,  and  connected  by  duplicate  levels  with  the 
United  States  gauge,  and  a  series  of  accurate  water-gauge  readings 
was  commenced  June  1,  to  be  continued  through  June,  July,  and 
August,  for  the  purpose  of  obtaining  data  for  adjusting  the  zero  of  the 
gauge  to  a  uniform  level  with  the  gauges  at  the  other  harbors. 


2330      REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S,  ARMY. 

It  is  propoa^  to  use  the  balance  available  July  1  ($2,400)  for  redredg- 
ing  the  entrance  and  for  minor  repairs. 

The  needs  of  the  harbor  have  been  outlined  above.  To  meet  these 
requirements,  the  following  estimate  is  submitted :  For  4  cribs  for  south 
pier  (to  complete  the  present  project),  $24,000;  for  rebuilding  above 
water  and  retilling  52  L  feet  of  north  pier,  619  feet  of  south  pier  and  417 
feet  of  south  revetment,  1,657  feet  in  all,  $16,570;  for  sheet  piling  1,050 
feet  of  north  pier  and  revetment  and  780  feet  of  south  revetment,  a 
total  of  1,830  feet,  $5,490;  and  for  dredging,  $3,000;  which,  with  an 
estimate  for  contingencies,  makes  $53,000. 

The  Ught-liouse  establiahuient  maintains  a  sixth-order  light,  and  the  Life-Saving 
Service  a  station  on  the  north  pier. 

This  harbor  is  included  in  the  Michigan  coUection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven. 

Appropriations  for  improving  harhor  at  Pentwaier,  Mich. 

June  14, 1880 $4,000 

March  3, 1881 10,000 

August  2, 1882 10,000 

July5,1884 15,000 

August  5, 1886 10,000 

August  11, 1888 8,000 

September  19, 1890 8,000 

Total 233,820 

Original  estimated  cost  of  the  work,  1866,  amended  in  1873,  1884,  and 
1892 $286,820.00* 

Whole  amount  appropriated  from  1866  to  and  including  act  of  Septem- 
ber 19, 1890  233,820.00 

Whole  amount  expended  to  June  30, 1892 231,393.89 

Money  statement, 

July  1,  1891,  bi^ance unexpended $7,818.19 

June  30, 1892,  amount  expended  during  fiscal  year 5,392.08 

July  1,  1892,  balance  unexpended 2,426.11 

July  1, 1892,  outstanding  liabilities 10.00 

July  1,1892,  balance  available 2,416.11 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 416. 11 


March  2,  1867 $55,000 

April  10,1869 17,820 

July  11,  1870 10,000 

March  3,1871 10,000 

June  10,1872 30,000 

March  3, 1873 20,000 

August  14, 1876 10,000 

June  18, 1878 10,000 

March  3, 1879 6,000 


{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS,  PENTWATER  HARBOR,  MIGHIQAN. 

Entrances  and  clearances. 


Tear. 


Fiscal  year: 

1R84 

1H85 

1886 

18«7 

Calendar  year: 

1H88 

18H9 

1890 

1891 


Namber. 


461 
187 

(*) 

(*) 

300 
(*) 

27 
1,140 


B«Teiive 
collected. 


$400.99 
69.17 

(*) 

45.000 

(*) 

2,559 

Y^ • 

,    71,200 

*  Isoi  stated. 


y'Coogle 


Tonnage. 
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SeceipU  and  shipments  hy  vessel,  1891,* 


Articles  reoeiTed. 

Quantity. 

Tons. 

Articles  shipped. 

Quantity. 

Tons. 

Beer 

.........tons.. 

100 
115 
18 
300 
342  : 

342    : 

60  : 

2,000  : 

17  i 

50  j 

45  I 

566 

144  1 

570. i 

Brick 

Carriages 

.  .number. . 

600,000 
30 

1,200 
10 

Coal ^ 

do.... 

DF'amitare. ...... 

do.-.. 

do.... 

Fruit  and  vegetab] 

Fish 

Flour 

Furniture 

Lath 

es  . ..tons.- 

550 

Gravel 

do.... 

15 

Gnfln 

Hay  and  feed.... 
Iron 

busheU.. 

...r . . -  ttons. . 

14,851 

...barrels.. 
tons  - . 

721 

72 
535 

do 

905,000 
5,887 

272 

Lumber 

Livestock 

Lime  fiiid  cement 

Mfeet,B.M.. 

head.. 

barrels.. 

ions.. 

1,000 
34 
500 

Livestock 

Lumbor 

Merchandise 

Posts 

Shinirles 

head.. 

.feet,B.M.. 
tons . . 

3 

11,774 
41 

Marhin^ry 

..number.. 

45.  217 

11,262 

12,500 

250 

1,130 

MercfaancQse.... 

^.do.... 

barrels.. 

cords.. 

965* 

90 

1,087 

Salt 

Stone 

Wood 

Total 

..number.. 
cords.. 

1,125 
500 

Tot^l-r-,,, 

4,669  1 



18,914 

i 

*  Onnpfled  from  statement  furnished  by  D.  C.  Wiokham,  of  Pentwater,  Mich. 


K  K  8. 
IMPR0VEB4ENT  OF  WHITE  RIVER  (LAKE)  HARBOR,  MICHIGAN. 

The  present  project  is  for  a  12-foot  navigation  200  feet  wide,  and  pro- 
tected by  piers  and  revetments,  between  Lake  Michigan  and  White 
Lake. 

The  north  pier  is  a  pile  striictnre  filled  with  edgings  and  stone, 
1,515  feet  long,  and  projecting  about  350  feet  beyond  t^e  present  shore 
line. 

The  south  pier  consists  of  356  feet  of  crib  work  at  its  outer  end,  and 
of  1,498  feet  of  pile  pier  and  revetment.  It  projects  about  630  feet  be- 
yond the  present  shore  line. 

Although  the  project  contemplates  a  channel  with  a  navigable  depth 
of  12  feet,  it  has  not  been  possible  to  attain  this  object,  except  for  short 
periods  of  time  by  means  of  repeated  dredging,  for  the  reason  that  the 
piers  are  not  sufficiently  extended  and  the  inshore  revetments  are  not 
sand  tight. 

With  reference  to  the  existing  project,  the  north  pier  still  needs  250 
feet  and  the  south  pier  200  feet  of  crib  work  to  complete  them. 

The  north  pier  at  present  reaches  only  to  the  8-foot  curve  in  the  lake, 
and  even  after  its  completion  will  fall  some  300  feet  short  of  the  15-foot 
curve,  while  the  south  pier  after  the  addition  of  the  proposed  200  feet 
will  probably  be  long  enough  for  a  considerable  time  to  come.  It  is 
evident  that  large  quantities  of  sand  find  their  way  into  the  channel 
from  the  North  Beach  around  the  end  of  north  pier,  and  the  latter 
should  be  extended  as  soon  as  possible.  Although  on  general  prin- 
ciples the  extension  of  the  north  pier  requires  the  first  attention,  the 
end  of  the  south  pier  is  in  a  somewhat  unstable  condition.  The  end 
crib  is  slowly  but  steadily  sinking  into  the  bottom,  and  at  least  one 
crib  should  be  added  to  the  pier  at  the  first  opportunity  to  hold  the 
present  work. 

Considerable  portions  of  both  piers  and  revetments  liave  been  re- 
built above  water  during  the  last  few  years,  but  there  still  remains  316 
linear  feet  of  north  revetment  (Station  7+40  to  10+56)  and  367  linear 
feet  of  the  south-side  pile  work  (Station  3+56  to  7-J-23)  which  are  now 
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22  years  old,  and  require  new  superstructui'e  and  filling.  The  men? 
tioned  portion  of  north  pier  particularly  is  in  urgent  need  of  attention, 
as  the  superstructure  timbers  are  nearly  gone  and  the  filling  being 
washed  out  permits  the  sand  from  the  rear  to  wash  into  the  channel. 
Part  of  the  south-side  crib  work  also  needs  repairs  very  badly,  espe- 
cially the  cribs  (Station  2+55  to  3+05  and  0+50  to  1+00}  which  have 
lost  part  of  their  lake  wall. 

In  order  to  make  the  pile  structures  as  nearly  sand  tight  as  practi- 
cable, they  must  be  sheet-piled  along  the  rear,  and  material  for  this  pur- 
pose is  now  on  hand  at  the  harbor.  A  special  land  driver  was  built 
last  year  for  this  kind  of  work,  but  as  it  was  first  needed  at  other  har- 
bors it  could  not  be  made  available  for  this  harbor  until  now. 

Operations  have  now  been  begun  and  the  work  wiU  be  pushed  as 
rapidly  as  circumstances  will  permit.  ^ 

Soundings  made  March  21  showed  an  available  depth  of  only  9  to 
10  feet  at  the  entrance  over  a  distance  of  some  400  feet  and  it  is  in- 
tended to  send  one  of  the  Government  dredges  to  this  harbor  at  the 
first  opportunity. 

A  permanent  bench  mark  was  established  on  the  doorsill,  south  side 
of  the  light-house,  and  connected  by  duplicate  levels  with  the  United 
States  gauge.  Its  elevation  is  20.83  feet  above  the  zero.  A  seriea  of 
accurate  water-gauge  readings  was  commenced  June  1,  to  be  continued 
through  June,  July,  and  August,  for  the  purpose  of  obtaining  data  for 
adjusting  the  zero  of  the  gauge  to  a  uniform  level  with  the  gauges  at 
the  other  harbors. 

The  balance  of  $11,400,  available  July  1,  will  pay  for  the  work,  now 
under  way,  of  sheet-piling  part  of  the  north  and  south  pile  structures, 
for  building  new  superstructure  on  north  revetment  from  Station  7+40 
to  10+56  (316  linear  feet),  for  repairing  the  south-side  crib  work,  and 
for  the  dredging  required  this  season. 

The  amount  that  can  be  profitably  expended  during  the  next  year 
is:  For  building  five  new  cribs  on  north  pier,  $23,750,  and  four  new 
cribs  on  south  pier  (to  complete  the  project),  $24,000;  for  367  linear 
feet  new  superstructure  and  filling  on  south  pier,  $3,670;  for  sheet- 
piling  1,000  additional  feet  of  north  and  south  revetments,  $3,000;  and 
for  dredging,  $3,000,  which,  with  10  per  cent  for  contingencies,  makes 
$63,000. 

The  Light-Honse  Establishment  maintains  a  fourth-order  flashing  coaflt  light  on 
the  shore  and  a  sixth-order  harbor  light  on  the  south  pier.  The  Lite-Saving  Service 
has  a  station  on  the  north  pier. 

This  harbor  is  included  in  the  Michigan  collection  district,  Michigan.  The  near- 
est port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  far  improving  harbor  at  White  Biver,  Mich, 

MaTch2, 1867 $57,000  I  March  3,  1879 $7,500 

April  10,  1869 44,550     June  14,  1880 5,000 

July  10,  1870 20,000     March  3,  1881 7,500 

March  3,  1871 20,000     August  2,  1882 12,000 

June  10.  1872 10,000  |  July  5,  1884 10,000 

March  3,  1873 7,000     August  5,  1886 10,000 

June23,  1874 10,000  '  August  11,  1888 10,000 

March3,  1875 10.000  '  September  19,  1890 17,0U) 

August  14.  1876 5,(XX)  I  

June  18,  1878 12,000  |  Total 274,550 

Original  estimated  cost  of  work,  1866,  amended  in  1873, 1881,  and  1892..  $337,550.00 
Whole  amount  approi)riated,  1800,  to  and  including  act  of  September  19, 

1890 ^.^^274,550.00 

Whole  amount  expended  to  J  une  30,  1892 P^tize^,by.V?.QC^2, 914. 18 
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Money  statement. 

July  1, 1891,  balance  unexpended $18, 117. 94 

June  ^,  18^,  amount  expended  during  fiscal  year 6, 482. 12 

July  1, 1892, balance  unexpended 11,635.82 

July  1,  1892,  outstanding  liabilities 195.92 

July  1,  1892,  balance  available 11,439.90 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 439. 90 

(Amount  (estimated)  required  for  completion  of  exist  in  )2;  project 43, 225. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1894  58, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMHERCIAIi  STATISTICS,  WHITE  RIVEB  HARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Tear. 

Number. 

Revenne 
collected. 

ToiiQAge. 

fitcalvear: 

1884 

304 
1,416 
1,623 
1,885 
1,742 

1,408 
732 
579 
405 

$1, 347. 23 
476. 16 
313.65 

1885 

1886 

1887 

282, 440 

184,247 

147, 142 

1888       , 

Calendar  year: 

1888... 

1889    

1890 

62  *'76 

1891 «, 

47,135 

Receipts  and  shipments  hy  vessels ,  1891.* 


Articles  received. 


Quantity. 


Tona. 


Articles  shipped. 


Qaantity. 


Tons. 


Coal tons.. 

Feed do 

Orain bushels.. 

Hay tons.. 

Xtfane barrels.. 

Merchandise tons.. 

CMl ..-.barrels.. 

^I^oodand  bark cords.. 

Vinegar barrels.. 


21,346 


116 


82  I  Hay tons. 

127  Lumber feet,RM. 

587  !  Lath 

5!  Slaba cords. 


10 

205 

20 


13 
148 

2 
256 

2 


Ties number. 

Wood  and  bark cords. 


1,222 


20,305 

350,000 

7.119 

17,000 

735 


20 

35,691 

105 

19. 136 

1,  5:jo 

919 


57,401 


*  Compiled  from  statement  furnished  by  the  collector  of  customs. 


K  K  g. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

The  official  project  adopted  in  1866  and  amended  in  1880  and  1889, 
and  again  revised  in  1892,  provides  for  a  navigation  15  feet  deep, 
between  piers  300  feet  apart  at  the  entrance  and  about  180  feet  at  the 
shore  line. 

Januar^r  25^  1892,  a  special  report  was  submitted  to  the  Chief  of  En- 
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giueers,  setting  forth  the  condition  and  needs  of  the  harbor,  and  shoipr- 
ing  with  detailed  estimates  measares  required  for  the  construction  and 
maintenance  of  a  reliable  15-foot  navigation.  The  report  estimates  for 
an  extension  of  both  piers  800  feet  to  reach  the  20  foot  contour  in  the 
lake;  for  dredging  from  lake  to  lake,  with  channel  width  of  75  feet  and 
depth  of  18  feet,  and  for  revetting  both  banks  from  the  inner  end  of  the 
pier  to  Muskegon  Lake.  The  total  estimate  for  this  work  is  $260,000, 
and  recommendation  wa«  made  for  appropriation  of  $150,000  to  cover 
two  seasons'  work.   A  copy  of  this  report  is  herewith  for  incorporation. 

The  north  pier,  as  now  existing,  consists  of  800  linear  feet  of  crib 
work,  parallel  with  and  distant  from  south  pier  300  feet;  of  329.6  linear 
feet  of  crib  work  built  in  1891-'92,  connecting  the  outer  portion  of  the 
pier  at  an  angle  with  the  interior  jiortion,  in  order  to  close  the  long- 
existing  gap  in  the  north  pier;  of  322  linear  teet  of  old  crib  work 
and  392  linear  feet  of  pile  work  parallel  with  the  south  pier,  at  a  dis- 
tance of  180  feet.  It  projects  about  900  feet  beyond  the  present  shore 
line.  The  former  end  crib,  which  had  been  undermined  and  torn  apart 
from  the  rest  of  the  work  in  1889,  has  been  removed  and  is  now  under 
contract  to  be  replaced,  together  with  one  additional  crib,  which  it  has 
been  considered  necessary  to  add  in  order  to  insure  the  stability  of  the 
restored  old  crib. 

The  south  pier  consists  of  800  linear  feet  of  crib  work  and  380  linear 
feet  of  pile  work,  and  projects  about  920  feet  beyond  the  present  shore 
line. 

Both  piers  are  in  good  condition,  with  the  exception  of  the  inner  322 
feet  of  the  north-side  crib  work,  which  is  now  from  22  to  24  years  old, 
and  needs  rebuilding  above  the  water  line,  and  the  north-side  pile 
work,  which  is  somewhat  unstable,  in  consequence  of  undermining,  and 
needs  an  additional  row  of  piles  along  the  channel  wall  and  other  minor 
repairs.  Besides,  there  is  some  additional  stone  needed  to  refill  the 
crib  work  and  to  riprap  the  end  of  the  south  pier. 

From  the  inner  end  of  the  Government  works  to  Muskegon  Lake  the 
channel  banks  are  partly  revetted  with  slabs.  This  work  was  done  in 
former  years  by  the  occupants  of  the  shore,  but  since  the  lumber  miUs 
have  been  removed  they  have  received  no  care  and  are  now  fast  break- 
ing down.  The  project  includes  the  substitution  of  new  sheet  pile  re- 
vetments for  the  old  slab  docks,  and  the  material  for  1,000  linear  feet  of 
this  work  for  the  north  side  is  now  on  hand. 

Contractor  E.  G.  Crosby  completed  the  removal  of  316  linear  feet  of 
the  inner  north  pier  and  the  construction  of  the  new  crib  work  to  close 
the  gap  between  the  remaining  portion  of  the  old  pier  and  the  north 
detached  pier  in  October,  189J.  The  removal  of  the  old  pier  was 
effected  by  blasting  it  out  with  dynamite  and  dredging  up  the  debris. 
All  the  old  stone  tilling  was  saved  and  afterwards  used  again  in  the  new 
crib  work.  The  latter  consists  of  seven  cribs,  20  feet  wide,  the  end 
cribs  being  framed  to  form  close  joints  with  the  adjacent  structures, 
which  they  connect.  The  cribs  rest  on  a  pile  foundation,  and  with  the 
superstructure  are  20  j  feet  high. 

The  total  length  of  the  new  work  is  329.6  feet  on  the  channel  side, 
2  feet  of  which  overlap  the  horns  of  the  former  detached  piers.  At 
both  ends  it  is  securely  connected  with  the  old  structures.  It  is  filled 
with  stone  to  the  top  and  decked  over. 

Gaylord  &  Wing,  the  contractors  for  the  raising  and  restoration  of 
the  outer  sunken  crib  of  the  north  pier,  having  commenced  actual 
operations  June  29,  continued  their  work  under  considerable  difficul- 
ties.   They  removed  the  stone  filling  by  means  of  divers,  and  at  the 
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end  of  September  had  so  far  completed  tliat  portion  of  the  undertaking 
as  to  feel  justified  in  attempting  to  raise  the  crib  with  chains  and  jack- 
screws,  rigged  up  on  a  specially  constructed  phitforra  of  piles  and  tim- 
ber. The  long  exposure  of  the  crib  to  the  effects  of  the  frequent  and 
severe  storms  of  the  season  had  weakened  it,  however,  to  such  degree 
that  it  failed  to  withstand  the  strain  and  tore  apart  just  above  the 
grillage  bottom.  The  two  parts  were  then  raised  separately,  towed  to 
a  safe  anchorage  in  Muskegon  Lake,  and  left  for  the  winter. 

The  stone  removed  from  the  crib  by  the  ccmtractors  measured  163 
cords,  72  cords  of  which  were  placed  in  the  old  work  as  filling,  which  is 
badly  needed,  the  remaining  81  cords'being  stored  on  top  of  the  pier 
for  future  use  in  filling  the  restored  crib.  The  72  cords  placed  in  the 
old  work  will  be  replaced  by  the  contractors  at  their  own  cost.  They 
were  permitted  to  deposit  it  in  the  pier  at  their  TequcwSt,  as  it  hindered 
them  in  their  operations,  and  were  in  consequence  willing  to  replace 
it  at  $5  i)er  cord,  which  is  a  much  lower  price  than  that  at  which 
that  material  can  be  bought  here  under  ordinary  circumstances.  As 
there  was  no  possibility  of  their  completing  the  work  within  the  time 
specified  by  the  contract,  the  contractors  requested  an  extension  to 
August  1, 1892,  and  this  was  granted  by  the  Chief  of  Engineers. 

The  improbability  of  the  contractors  completing  the  work  on  the  old 
crib  before  August  1,  1892,  and  the  impracticability  of  having  other 
contractors  carry  on  operations  at  the  end  of  the  pier  at  the  same  time, 
subsequently  led  to  a  recommendation  to  the  Chief  of  Engineers  to 
enlarge  the  Gaylord  &  Wing  contract  for  restoration,  by  adding  to  it 
that  tor  the  construction  of  the  additional  crib  to  be  placed  outside  of 
the  restored  old  one,  and  also  to  modify  the  first  contract  in  so  far  as 
related  to  the  stone  foundation,  later  developments  showing  that  it 
would  be  entirely  practicable  to  replace  the  old  crib  on  a  pile  founda- 
tion and  insure  more  uniform  work.  This  recommendation  received 
the  approval  of  the  Chief  of  Engineers,  and  a  supplementary  contract 
embodying  these  provisions  was  concluded  with  Gaylord  &  Wing 
March  25,  1892,  the  work  to  be  completed  September  1,  1892. 

The  contractors  resumed  operations  under  the  modified  contract  May 
12.  The  upper  part  of  the  old  crib  was  cut  up,  saving  only  the  unin- 
jured cross-ties  and  the  iron  for  use  in  the  reconstructed  crib.  A  new 
center  sill  was  placed  under  the  recovered  lower  portion,  which  was 
otherwise  restored  by  new  timber  blocking  and  bolting  to  a  sound  and 
satisfactory  condition,  and  the  crib  entirely  rebuilt  fk-om  the  third  course 
up  with  the  suitable  old  and  otherwise  with  new  material.  At  the 
close  of  the  fiscal  year  the  structure  had  been  completed  to  the  twelfth 
course. 

The  construction  of  the  new  crib  has  progressed  to  include  the  twen- 
tieth course,  which  makes  the  crib  reaily  for  sinking  in  its  place  Avhen 
the  pile  foundation  shall  have  been  prepared. 

At  the  beginning  of  the  fiscal  year  the  navigable  depth  in  the  har- 
"bor  was  from  15  to  16  feet  at  the  entrance  and  between  the  piers.  Soon 
after  the  closing  of  the  gap  in  the  north  pier  this  commenced  to  show 
its  effect  on  the  entrance  channel.  The  former  gap  had  acted  as  a  soi-t 
of  sluiceway,  the  large  body  of  water  pouring  through  under  the  influ- 
ence of  northerly  gales  assisting  by  its  scouring  effect  in  maintaining 
a  certain  navigable  depth  in  the  outer  portion  of  the  fairway.  The 
purpose  of  the  closing  structure,  namely,  the  removal  of  the  dangerous 
cross  currents  at  the  entrance,  had  been  fully  attained,  but  the  channel 
shoaled  perceptibly.  At  the  end  of  September  the  15foot  depth  had 
I^arrowed  to  70  feet  next  to  the  south  pier,  and  the  remainder  of  the 
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space  between  the  piers  was  occupied  by  a  shoal  with  only  11  feet  water 
over  it. 

In  order,  if  practicable,  to  restore  the  needed  depth  of  water,  and  at 
the  earnest  solicitation  of  the  harbor  interests,  the  Government  dredge 
Farquh^ir  counnenced  work  October  9,  but  the  season  was  so  rough  that 
to  November  30  but  eleven  days  were  partially  fit  for  dredging,  and  but 
four  of  these  at  the  end  of  the  pier.  The  benefit  of  this  dredging  to  tbe 
harbor  was  consequently  very  slight,  and  the  cost  per  yard  very  heavy, 
viz,  33  cents.  Five  thousand  nine  hundred  and  ten  cubic  yai'ds  was 
the  quantity  removed  during  the  seven  arid  a  half  weeks  that  the  dredge 
w^aa  kept  in  commission.  v 

This  endeavor  to  relieve  navigation  near  the  end  of  the  pier  and  so 
late  in  the  season  wiis  undertaken  and  continued  with  two  objects  in 
view:  First.  The  attainment,  if  by  chance  it  were  ix)S8ible,  of  the  de- 
sired result,  as  to  which,  however,  no  favorable  expectations  whatever 
were  entertained.  Second.  To  prove  conclusively  the  practical  diffi- 
culties and  outlay  involved  in  such  an  attempt,  and  thereby  meet  with 
facts,  in  lieu  of  arguments,  the  insistance  on  the  part  of  those  inter- 
ested, both  at  Muskegon  and  at  several  other  points,  that  the  Govern- 
ment dredge  be  kept  under  pay  for  the  work  in  question.  The  demon- 
stration was  convincing  and  worth  what  it  cost  to  make  it. 

At  the  opening  of  navigation  in  1892"  great  difficulty  waa  immedi- 
ately experienced  by  entering  and  departing  vessels;  a  number  of  ves- 
sels grounded  in  the  shoal  water  and  were  with  difficulty  released. 
There  was  a  depth  of  scant  12J  feet  close  to  the  south  pier. 

The  Government  dredge  Saginaw  began  w^ork  April  21,  dug  a  chan- 
nel 100  feet  wide  and  18  feet  deep  at  the  entrance,  and  removed  the  shoal 
places  in  the  inside  navigation  to  Muskegon  Lake  to  a  depth  of  16  feet, 
completing  this  work  May  31.  The  quantity  of  material  removed  was 
30,914  cubic  yards. 

On  Miiy  5  the  Saginaw^  w^hile  at  work  at  the  harbor  entrance  with 
the  spuds  down,  w^as  run  into  by  the  Ci7yo/J?ac?mc,  breaking  two  spuds. 

The  dredge  w^as  delayed  four  days  making  repairs. 

A  permanent  bench  mark  was  established  on  top  of  the  stone  sill  of 
the  most  southerly  window  on  the  east  side  of  the  light-house.  Its  ele- 
vation is  9.43  feet  above  zero  of  gauge.  A  series  of  accurate  water- 
gauge  readings  was  commenced  June  1,  to  be  continued  through  June, 
July,  and  August,  for  the  purpose  of  procuring  data  for  the  adjustment 
of  the  zero  of  the  gauge  to  a  uniform  level  with  the  gauges  at  the  other 
harbors. 

Upon  completion  of  the  work  now  under  contract  both  piers  will 
lack  800  feet  of  their  full  extension  according  to  the  revision  of  Janu- 
ary, 1892. 

The  recommendations  for  the  fiscal  year  1894  are:  For  322  linear  feet 
new  superstructure,  north  pier.  Stations  3  +  10  to  6  +  38,  $3,220;  for  re- 
pairing north  inle  i)ier  and  revetment,  §700;  for  refilling  both  piers  and 
riprapping  end  of  south  pier,  $1,500;  for  building  1,0(M)  linear  feet  sheet- 
pile  revetment,  north  side  (timber  and  piles  on  hand),  $2,000;  for  2,000 
additional  feet  sheet-pile  revetment  (1,000  on  each  side),  $12,000;  for 
ten  new  cribs  on  the  north  pier  and  ten  on  the  south  pier,  $120,000,  and 
for  dredging,  $4,000,  which,  with  9  i)er  cent  for  contingencies,  makes 
$156,000; 

The  Light-House  Establishment  maiiitaiDs  a  fourth-order  coast  light  od  the  eont^ 
shore.aiid  a  sixth-ordt^r  harbor  liglit  od  the  south  pier.  The  Life-Saving  Service  has 
a  station  on  the  north  pier 

This  harbor  is  included  in  the  Michigan  collection  district,  Michig^an.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich,  ^.^^^^^  -^  GoOglc 
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AppropriaiioH9  for  improving  harbor  at  Muskegon,  Mick, 


March  2, 1867 $59,000 

July  11, 1870 10,000 

March3,l!i71 15,000 

June  10,1872 10,000 

June  23, 1874 10,000 

March  3, 1875 25,000 

August  14, 1876 15,000 

March  3, 1879 5,000 

June  14,  1880 7,500 


March  3, 1881 $20,000 

August  2, 1882 25,000 

July  5,  1884 20,000 

Augusts,  1886 12,500 

August  11, 1888 45, 000 

September  19,  1890 50,000 

Total 329,000 


Original  estimated  cost  of  tin*  work,  1866,  auionded  in  1869, 1873, 1881, 

188-1, 1890,  and  1892 $589,000.00 

Whole  amount  appropriated  from  1866  to  and  including  act  of  Septem- 
ber 19, 1890  329,000.00 

Whole  amount  expended  to  J  uue  30, 1892 317, 796. 53 

Money  statement, 

July  1, 1891,  balance  unexpended $44, 727. 79 

June  30, 1892,  amount  expended  during  fiscal  year .33, 524 .  32 


July  1, 1892,  balance  unexpended 11,203.47 

July  1, 1892,  outstanding  liabilities $311. 23 

July  Ij  1892,  amount  covered  by  uncompleted  contracts 9, 640. 39 

9,951.62 


July  1. 1892,  balance  available 1,251.85 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1893 76, 251. 85 


{Amount  that  can  be  profitably  be  expended  in  fiscal  year  ending  June 
30,1894 156,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  MUSKEGON  HARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Yesn. 

Flsea]  year: 

1B84 

1885 

1886 

1887 

Calendar  year: 

1888 

1889 

1890 

1891 

^NG  92— 1^147~ 


Number,  j  JliJ^t^l  j Tonnage. 


7,160 
6,112 
5,543 
1,745 

2,685 

4,626 
3,786 
2.886 

♦4,987.06 
1,621.34 
1, 025. 17 



" 

2.3*'  007 

'      «*i4,869 
619  540 

704,046 

Digitized  by  VjOOQIC 
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Arttclee  received. 


Qnaniity 


Cement tons. 

Coffee sackA. 

Frait boxes. 

Flour sacks . 

Furniture pnckoges . 

Groceries do... 

Grain bushels. 

Gravel cubic  yards . 

Iron tons. 

Lime barrels. 

Meatff boxes. 

Merchandise tons . 

Oil barrebi. 

PicketH 

Soap :. ..boxes. 

Stone cords. 

Sundries package«. 

Sugar barrels . 

Tar do... 

Vinegar do... 

Lumber Mfeet,B.M. 


Total. 


»72 
7,599 
»,51ft 

870 

8,680 

107, 454 

188 


1,095 


325 

450,000 

375 

8,110 

43.947 

3,050 

225 

385 

6,&I5 


Tons. 


14' 

26 

804 

476 

36 

1,287 

2,955 

284 

1,8*^ 

219 

102 

2,238  ; 

65 

788 

14 

50,688 

2,197 

763 


11,628 


76, 018 


Articles  shipped. 


Quantity 


Crackers barrels.. 

Fish do-... 

Flour do 

Fruit  and  vcg^etables .  .tons. . 

Furniture packages. . 

Iron tova.. 

Latb M.. 

Lumber M  leet,  B.  M. . 

Merchandise tons.. 

Paper - do... 

Plaster barrels. . 

Staves packsees. . 

Sundries do. . . 

Sugar barrels . . 

Sawdust tons.. 

Shingle* M.. 

Slabs cords.. 

Wood do... 

Wheelbarrows number. . 


Total. 


300 

560 
1,170 


34.221 


13,747 
274,986 


5,738 

11,100 

34,641 

21 


9,460 

152,000 

596 

580 


Tons. 


10 
fl2 

117 

140 

1.510 

8,017 

4,124 

48L22S 

209,270 

4.000 

881 

250 

1,732 

5 

1,446 

1,183 

408, 576 

804 

73 


1,123.495 


*  Compiled  from  statement  furnished  by  the  Board  of  Trade  of  Muskegon. 
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United  States  Engineer  Office, 

Detroit,  Mich.,  January  25, 1892. 
General:  Pursuant  to  telegraphic  instructions  of  January  22, 1  beg 
to  report  as  follows  relative  to  the  present  condition  of  Muskegon 
Harbor,  Michigan,  and  to  what  is  required  for  its  improvement.  The 
accompanying  blue  prints  show  the  condition  of  the  harbor  at  the 
respective  dates  of  examination,  viz,  September,  1890,  and  November, 
1891.  From  the  depths  as  shown  on  the  tracing  are  to  be  deducted  the 
variation  of  the  lake  surface  below  the  harbor  zero,  constituting  the 
corrections  for  reduction,  which  vary  6  inches  to  2  feet  on  the  1890  map 
and  1.7  on  the  1891  map.  As  appears  to  be  the  case  almost  invariably, 
at  this  harbor  a  15-foot  bar  exists  outside  the  piers,  and  this  depth  is 
reduced  at  times  by  an  abnormal  wave  action  during  heavy  gales  in 
fall  and  spring.  The  navigation  depth  is  thus  diminished  at  times  to 
11  feet,  and  the  entrance  becomes  unsafe  or  impracticable  for  laden 
vessels  of  the  ordinary  lake  drafts.  The  official  project  for  Muskegon 
Harbor  provides  for  an  actual  navigation  of  13  feet,  but  it  is  evident 
that  t<)  secure  this  reliably  three  points  must  be  covered. 

(1)  The  piers  should  have  such  extension  into  the  lake  as  to  cover 
the  entrance  to  such  depth  beyon<J  the  actual  navigable  depth  as  to 
prote<'t  the  channel  when  made,  and  to  allow  for  the  rise  and  fall  of  the 
sea  and  tlie  send  of  a  heavy  vessel.  This  would  indicate  that  the  pier 
should  reach  at  least  the  20-foot  contour  in  order  to  be  sure  of  having 
15  feet  clear  between  them. 

(2)  The  fairway  between  the  piers,  and  thence  upward,  should  be 
dredged  to  a  dei)th  sufticient  to  allow  for  reduction  of  lake  level  below 
the  zero  plane,  and  for  the  inevitable  filling  in  of  the  dredged  channel 
which  follows  disturban(»e  of  the  bottom  and  ensues  from  the  breaking 
down  of  the  channel  walls  and  the  readjustment  of  the  bottom  materiala. 
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This  indicates  dredging  to,  say,  18  feet  in  order  to  be  sure  of  securing 
15  or  16  feet. 

(3)  In  order  to  prevent  as  far  as  may  be  the  access  of  loose  material 
from  the  banks,  these  must  be  revetted  throughout  the  length  of  the' 
dredged  channel  of  entrance,  as  the  action  of  currents,  of  waves,  of 
wind,  and  of  passing  vessels  tends  constantly  to  the  erosion  of  the 
channel  banks,  the  seepage  of  sand  into  the  channel,  and  its  delivery 
in  the  fairway. 

A  complete  statement  of  what  is  required  for  the  thorough  improve- 
ment of  Muskegon  Harbor,  in  order  that  its  navigation  may  be  fully 
and  properly  adapted  to  the  commercial  requirements,  must  include 
three  items : 

(1)  Pier  extension  in  such  measure  as  is  needful  to  create  and  protect 
a  clear  15-foot  navigation.  This,  for  the  present,  is  assumed  at  about 
20  feet,  although  it  is  by  no  means  certain  that  ultimately  the  25-foot 
contour  in  the  lake  should  not  be  reached. 

(2)  The  dredging  of  the  channel  or  £a,irway  from  lake  to  lake  to  a 
depth,  say,  of  18  feet,  with  a  width  of  75  feet. 

(3)  The  revetment  of  both  banks,  whenever  unprotected,  with  as 
economical  a  structure  as  will  be  substantial.  For  this  purpose  the 
following  estimates  are  made: 

(1)  Pier  extension.  To  enable  both  piers  to  reach  the  20-foot  contour 
in  the  lake  an  extension  of  800  feet  is  required  for  both.  Estimating 
the  cost  of  this  work  from  the  most  recent  and  reliable  data  for  similar 
conditions,  the  cost  per  linear  foot  will  average  $120. 

(2)  To  dredge  a  channel  75  feet  wide  and  18  feet  deep  from  lake  to 
lake  requires  the  handling  of  54,000  cubic  yards,  which  under  contract 
will  cost  say  15  cents  jm:  cubic  yard. 

(3)  The  revetting  of  the  naked  banks  involves  covering  some  5,600 
linear  feet  on  the  two  banks,  and  the  structure  proposed  for  this  will 
cost  $6  per  linear  foot.    The  total  estimate  therefore  is  as  follows : 

1,600  linear  feet  pier,  at  $120 $192,000 

5,400  cubic  yards  dredging,  at  15  cents 8, 100 

5,600  linear  feet  revetment,  at  $6 33,600 

Total 233,700 

Contingencies,  11  percent 26,300 

Aggregate 260,000 

The  funds  in  hand  will  suffice  to  build  a  single  crib  on  the  north  pier 
outside  of  the  damaged  crib,  which  is  under  contract  of  restoration, 
aud  the  total  pier  extension  above  noted  of  800  feet  on  each  pier  is  com- 
puted from  what  would  be  the  outer  ends  of  the  two  piers,  supposing 
the  work  now  under  way  and  immediately  in  prospect  to  have  been 
completed.  There  are  at  this  time  the  materials  for  about  1,000  linear 
feet  of  revetment  on  the  north  pier  under  contract,  and  we  have  funds 
enough  to  build  it.  The  present  revetment  estimate,  therefore,  omits 
this  from  consideration.  The  dredging  estimate  is  computed  on  the 
basis  of  the  most  recent  survey. 

The  estimate  of  $50,000  given  in  the  annual  report  1891,  as  the  basis 
for  appropriations  for  the  fiscal  year  1892,  was  intended  to  cover  300 
feet  extension  of  pier,  half  on  each  side;  2,000  linear  feet  of  revetment, 
half  on  each  side,  with  an  allowance  for  dredging  and  contingencies. 

Under  the  system  of  biennial  appropriations  for  rivers  and  harbors 
which  has  prevailed  of  late  years,  the  appropriations  to  be  made  at  this 
sfission  of  Congress  must  do  duty  for  two  years.  In  the  case  of  Mus- 
kegon, a  tsAi  season's  work  would  be  about  as  follows:  Say  10  cribs  for 
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pier  extension,  five  on  each  side,  2,800  feet  of  revetment,  and  all  the 
dredging,  the  cost  of  which  in  all  would  be,  with  contingencies,  etc., 
$80,000. 

During  the  following  season,  the  remaining  half  of  the  revetment 
would  be  built,  and  say,  12  more  cribs,  which,  with  some  allowance  for 
dredging  and  contingencies,  would  cost  say  $96,000,  leaving  the  remain- 
ing ten  cribs  to  be  added  later.  If,  therefore,  the  improvement  of  the 
harbor  were  to  be  planned  and  prosecuted  as  an  engineering  measure 
without  reference  to  the  system  of  scaling  annual  appropriations,  so  as 
to  prolong  the  work  and  maintain  it  in  an  unfinished  condition,  a 
favorable  method  of  appropriating  would  be  the  allotment  of  the  sum 
required  for  the  season  of  1893  and  1894,  namely  $176,000. 

It  is  not  to  be  expected  that  an  appropriation  of  this  amount  can  be 
had  at  one  time,  but  it  is  evident  from  the  data  furnished  that  an  ap- 
propriation of  $160,000  could  be  advantageously  expended  in  the 
ensuing  two  years. 

In  explanation  of  the  commercial  conditions  expending  upon  free 
access  to  the  harbor  of  Muskegon,  I  can  hardly  do  better  than  refer 
to  my  annual  reports  of  1890  and  1891,  copiers  of  which  are  herewith. 
EespectfuUy, 

William  Ludlow, 
Major  J  Corps  of  Engineers^  etc. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 


KKio. 

IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAl^r. 

The  existing  project,  adopted  in  1866,  and  amended  in  1880  and  1890, 
is  to  secure  an  entrance  channel  18  feet  deep  between  piers  and  revet- 
ments 400  feet  apart. 

The  present  constructions  are  as  follows: 

On  the  north  side  1,059  linear  feet  of  crib  work  and  2,128  linear  feet 
of  pile  pier  and  revetment,  or  a  total  of  3,187  linear  feet,  projecting 
1,200  feet  beyond  the  present  shore  line. 

On  the  south  side  1,205  linear  feet  of  crib  work  and  4,272  linear  feet 
of  pile  pier  and  revetment,  a  total  of  5,477  linear  feet,  projecting  1,420 
feet  beyond  the  present  shore  line. 

No  difficulty  was  experienced  during  the  past  year  by  entering  and 
departing  vessels,  the  available  depth  never  having  been  less  than  15.5 
feet  between  the  piers,  and  17  to  18  feet  on  the  crossing  of  the  outer 
bar,  and  the  steamers  of  the  Detroit,  Grand  Haven,  and  Milwaukee 
Railway  made  regular  trips  throughout  the  winter. 

The  construction  of  6  new  cribs,  3  on  each  pier,  commenced  during 
the  previous  fiscal  year,  under  contract  with  E.  G.  Crosby,  was  com- 
pleted in  October,  1891.  The  cribs  are  each  50  feet  long  and  30  feet 
wide,  and  with  the  superstructure  about  27  feet  high  in  the  north  pier 
and  about  29  feet  high  in  tbe  south  pier.  Each  crib  rests  on  a  founda- 
tion of  39  piles,  tbe  piles  penetrating  from  13  to  15  feet  in  the  ground. 
The  work  was  iilled  with  stone  to  the  top  and  decked  over.  A  mooring 
post  was  built  into  each  crib.    The  foundation  piling  of  the  new  cribs 
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was  examined  by  a  diver  and  found  to  be  satisfactory,  with  a  few  slight 
exceptions,  which  were  remedied  by  driving  three  additional  piles  and  < 
securing  them  under  the  cribs,  to  assist  the  same  number  of  original 
piles,  which  had  been  found  to  project  with  part  of  their  diameter  out- 
side. 

The  lake  bottom,  which  at  the  crib  site  had  been  22  to  23  feet  below 
the  zero  of  gauge  previous  to  placing  the  cribs,  scoured  out  afterwards 
to  a  depth  of  27  to  28  feet  at  the  outer  end  of  the  south  pier,  but  no 
apprehensions  were  entertained,  as  this  was  the  greatest  depth  of 
which  there  was  any  record,  and  the  foundation  piles,  which  are  twelve 
more  in  number  under  each  crib  than  those  under  atiy  crib  placed  here- 
tofore, still  had  a  penetration  •of  about  10  feet.  However,  the  great 
storm  of  December  4  and  5  threatened  destruction  to  the  new  work. 
Keport  of  this  under  date  of  February  18,  1892,  is  herewith.  This  gale 
which  blew  continously  from  thesouthwest  with  a  maximum  velocity  of 
51  miles  on  the  4th  and  49  miles  on  the  5th  created  a  head  of  water  in 
the  angle  between  the  south  pier  and  the  beach,  causing  a  powerful  off- 
shore current  along  the  lake  waU  of  the  south  pier  and  around  its  outer 
end  and  scouring  out  the  bottom  to  the  unprecedented  depth  of  38  feet 
below  zero  of  gauge,  undermining  the  foundation  piles  and  letting 
the  cribs  sink  down.  Measurements  made  after  the  cessation  of  the 
storm  showed  that  the  amount  of  subsidence  at  the  outer  end  was  11 
feet,  while  a  lateral  displacement  had  taken  place  at  the  same  time, 
towards  the  south,  to  the  extent  of  11  feet  at  the  lake  end. 

The  superstructure  timbers  had  been  torn  apart,  there  being  gaps  of 
4  feet  in  the  second  crib  from  the  end,  and  smaller  ones  at  other  places. 

The  stone  filling  does  not  appear  to  have  moved  much  at  first.  On 
December  6  a  noticeable  settling  was  apparent  only  in  one  i)ocket  of 
each  of  the  two  outicr  cribs,  both  on  the  lake  side,  although  a  subsequent 
diver's  examination  disclosed  large  holes  under  the  cribs.  On  Decem- 
ber 14,  one  pocket  of  the  outer  crib  had  lost  all  its  stone,  two  pockets 
in.  the  second  crib  were  half  empty,  and  nearly  the  whole  lake  side  half 
of  the  three  new  cribs  had  experienced  a  perceptible  settlement  of  its 
filling,  while  the  filling  along  the  channel  side  underwent  almost  no 
change. 

The  piles  under  the  end  crib,  where  the  diver  found  the  bottom  acces-  • 
sible,  had  disappeared. 

Steps  were  immediately  taken  to  strengthen  the  work  temporarily, 
so  as  to  hold  it  till  spring,  when  permanent  repairs  were  to  be  made, 
and  the  pier  secured  by  the  addition  of  new  crib  work.  Extra  timbers 
were  screw-bolted  over  the  gaps  in  the  superstructure,  long  drift  bolts 
reaching  down  into  the  cribs  proper  were  driven  through  the  super- 
structure timbers,  and  a  large  quantity  of  stone  was  cast  around  the 
two  outer  cribs.  About  40  cords  of  stone  were  borr&wed  from  St. 
Joseph  Harbor,  where  it  was  in  store  without  immediate  call  for  its  use, 
and  the  rest,  about  80  cords,  was  taken  from  the  inshore  revetments. 
The  empty  pocket  of  crib  3  and  the  comer  pockets  of  crib  2  were  refilled 
with  part  of  this  stone.  Since  the  beginning  of  January  no  further 
change  in  elevation  or  alignment  has  been  noticed. 

The  circumstances  attending  the  accident  to  the  crib  work  indi- 
cated several  defects  in  the  general  design  of  the  cribs  heretofore  built, 
and  a  modified  design  was  prepared  for  ftiture  use.  The  new  plan 
provides  for  a  closed  central  compartment,  of  nearly  half  the  total 
capacity  of  the  crib,  to  hold  the  x)ermanent  load,  and  a  narrower  com- 
partment on  each  side,  next  to  the  side  walls,  with  open  bottoms  to 
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permit  the  Ming  to  pass  through  and  proteot  the  lake  bottom  in  ilie 
case  of  a  scour  un^er  the  crib,  and  to  insure  a  continuous  wall  of  stone 
from  the  lake  bottom  up  to  the  top  of  the  work.  The  foundation  piles 
are  arranged  in  four  rows,  instead  of  three,  as  heretofore. 

In  April,  1892,  a  contract  was  concluded  with  Truman  &  Cooper  for 
the  construction  of  a  100-foot  crib  on  the  new  plan,  to  be  placed  in  ex- 
tension of  the  south  pier,  and  for  the  delivery  of  the  required  timber 
and  stone  to  repair  the  sunken  portion  of  the  pier.  The  construction 
of  the  new  crib  was  commenced  by  the  contractors  on  May  25,  and  at 
the  end  of  the  fiscal  year  twenty  courses  had  been  completed. 

Kepairs  by  day  labor  were  made  to  the  south  revetment  by  strengUi- 
ening  the  work  with  iron  tie  rods  passing  through  both  walls  and  by 
patching  up  the  timber  work  where  brokeu  by  collisions  or  decay,  and 
600  feet  of  the  north  pile  pier  were  refilled  along  the  channel  waU  with 
new  brush  and  old  stone.  Three  hundred  linear  feet  of  additional  sand 
fence  were  built  on  the  north  and  south  beach. 

The  sunken  end  of  the  south  pier  has  been  rebuilt  to  its  original  ele- 
vation, preparatory  to  making  proper  connection  with  the  new  crib, 
and  partly  refilled  with  stone. 

Part  of  the  material  for  the  proposed  1,600  linear  feet  of  sheet  pile  re- 
vetment for  the  extension  of  the  north  revetment  has  been  received,  but 
construction  will  have  to  be  delayed  till  after  the  passage  of  next  appro- 
l)riation. 

Tbe  Government  tug  Williams  and  the  scow  Samson  received  needed 
repairs  to  fit  them  for  the  season's  work. 

A  permanent  bench  mark  was  established  on  top  of  water  table  at 
northwest  corner  of  the  Kirby  House,  and  connected  by  duplicate  levels 
with  the  automatic  water  gauge.  Its  elevation  is  14.54  feet  above  the 
zero  of  the  gauge. 

The  condition  of  the  present  works  and  their  requirements  are  as 
follows ; 

North  pi^r. — ^This  work  is  in  good  condition  throughout,  with  the  ex- 
ception of  some  needed  refilling  of  about  1,000  linear  feet  of  revetment 
from  the  life-saving  station  east,  the  closing  of  an  open  interval  near 
Station  6,  the  refilling  of  the  three  outer  cribs,  and  some  stone  riprap 
around  the  end  of  the  pier. 

South  pier, — After  the  completion  of  the  repairs  now  under  way,  of 
the  end  of  the  pier,  this  work  will  be  in  good  condition  for  some  time 
to  come,  with  ^the  exception  of  667  linear  feet  of  the  south  revetment 
from  Stations  11+67  to  18+34,  and  1,633  feet  of  revetment  from  Stations 
30+35  to  46+68.  The  first-mentioned  part  was  built  in  1871  and  1872, 
and  has  received  no  repairs  since  that  time,  except  some  trifling  patch- 
work. The  second  part  was  constructed  in  1882,  and  is  therefore  com- 
paratively new,"  but  its  peculiar  location  in  the  oend  of  Grand  Biver, 
where  it  is  constantly  exposed  to  glancing  blows  from  passing  veissels, 
and  the  great  depth  of  water  in  which  it  is  built,  furnish  the  explana- 
tion for  its  early  decay.  Both  parts  should  be  rebuilt  above  the  water 
surface,  and  the  part  from  Stations  30+35  to  46+68  should  be  addition- 
ally strengthened  with  extra  pile  in  the  rear  wall. 

the  Annual  Reports  for  1890,  pages  2648,  2652,  and  1891,  pages  2692, 
2693,  dwell  at  length  on  the  necessity  of  the  further  protection  of  the 
north  bank  of  the  river  to  prevent  erosion,  and  of  additional  means  to  con- 
trol the  moving  sands  of  the  high  dunes  north  of  the  harbor.  The 
recommendations  made  in  this  respect  are  renewed. 

To  complete  the  present  project  the  north  pier  still  needs  an»exten- 
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sion  of  500  linear  feet  and  the  south  pier  of  300  linear  feet  beyond  that 
now  under  contract.  The  changes  made  necessary  in  the  general  plan 
of  cribs  and  foundation,  to  prevent  a  i*ecurreuce  of  the  dangers  like 
that  of  last  winter^  inevitably  enhance  the  cost  of  the  work,  and  the 
new  cribs  in  view  of  their  location  far  out  in  the  lake  can  not  be  built 
for  the  sum  considered  sufficient  heretofore. 

The  estimate  for  the  fiscal  year  1894  is  therefore  as  follows:  800 
linear  feet  crib  work  to  extend  both  piers  and  complete  the  project, 
$112,000;  2,500  linear  feet  of  shore  revetment,  $15,000;  sand  fencing, 
shrub  planting,  etc.,  $7,000;  2,300  linear  feet  rei>airs  of  south  revet- 
ment, $18,400;  general  repairs  of  existing  works,  $5,000;  dredging 
$5,000,  which,  with  contingencies,  makes  $180,000. 

The  Lisht-House  Establishment  maintains  a  foarth-order  flashing  coast  light 
south  of  ue  entrance  and  a  sixth-order  light  on  the  south  pier,  with  duplicate  fog 
signals. 

The  Life-Saving  Service  has  a  station  on  the  north  pier,  inside  the  shore  line. 

This  harbor  is  included  in  the  Michigan  collection  district^  Michigan.  Grand 
Haven  is  a  jiort  of  entry. 

Appropriation9  for  impracing  harbor  at  Grand  Havenj  Mich. 


Angnst  30,   1852   (month     of 

Grand  River) $2,000.00 

March     2,    1867    (mouth    of 

Grand  River} 40, 000. 00 

June  23, 1866 65,000.00 

April  10, 1869 1,866.15 

July  11,  1870 10,000.00 

1870  (allotment) ....  500. 00 

March  3, 1871 6,000.00 

June  10, 1872 15,000.00 

March  3, 1873 75,000.00 

June23,1874 50,000.00 


August  14, 1876 $15,000,00 

June  18,  1B78 15,000.00 

March  3, 1879 9,000.00 

June  14, 1880 50,000.00 

March  3, 1881 50,000.00 

August  2,1882 -40,000.00 

July  5,1884 50,000.00 

August  5, 1886 30,000.00 

August  11,1888 25,000.00 

September  19, 1890 75, 000. 00 

Totol. 624,366,15 


Original  estimated  cost  of  the  work,  1866,  amended  in  1880,  1890,  and 

1892 : $804,366.15 

Whole  amount  appropriated  and  allotted  from  1852  to  and  including  act 

ofSeptemberl9, 1890 624,366,15 

Whole  amount  expended  to  Jime  30,  1892 604,240.82 

Money  statement, 

July  1,  1891,  balance  unexpended $58,422.18 

June  30, 1892,  amount  expended  during  fiscal  year 38, 296. 85 


July  1, 1892,  balance  unexpended 20,125.33 

July  1,  1892,  outstanding  liabilities $628.59 

July  1, 1892,  amount  covered  by  uncompleted  contracts 14,058.14 

14,686.73 


July  1, 1892,  balance  available 5,438.60 

Amount  appropriated  by  act  approved  July  13,  1892 90, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 95, 438. 60 


r  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    90, 000. 00 


]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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Abstract  of  propomU  for  extennon  and  repair  of  South  Pier,  at  Grand  ffaven  ffarhor, 
recMved  and  opened  March  15,  1892,  by  Maj.  William  Ludlow,  Corps  of  Engineern. 


Kame  and  address  of  bidder. 


Foundation 
pUoft,(76l,608 
linear  feet). 


Guard  piles, 
13  (703  linear 
feet). 


a 


D.  A.  MoLeod,  Hani8t««,  Mich .  $0. 00  $1, 387. 20 
JSd ward  G.  Crosby,  Mnskeeon,  '         I 
Mich .....'    .ft'.   1,432.«) 


Knapp  it  Gillen,  Bacino,  Win  . 

MoDoneU  Bros.  Sc  Co.,  (rrand 
Rapids 

C.  £.  MitofaoU  &.  Co..  I.nding- 
ton,  Hioh 

Joseph  A.  Beanvais,  Charle- 
voix, Mioh 

TTeimer  &,  Bath,  Ludiugton, 
Mich 

Truman  Sc  Cooper.  Manitowoc, 
Wis 

Cronter  &Bnms,  Charlevoix, 
Mich 


.90   1,367. 

.90  1,357.20 

1.00  1,608.00 

I 
2.00  8,010.00 

1.25M,886.00 

.50       764.00 

.95  1,432.60 


$0.40 

.40 
.25 

.40 

.25 

2.00 

.60 

.20 

.60 


a 


Hemlock  tim- 
ber (17,024  feet, 
B.M^. 


$280. 80  $17. 50  $2, 805. 92  $24. 00  $2, 024. 26 


280.801  18.50 
175. 


280. 
1^5. 
1,404. 
351. 
140. 
351. 


18.00 
18.50 
22.00 
24.00 
20.00 
17.50 
18.00 


I 


Pine   timber 

(84.344  feet, 

B.  M.). 


i. 


§ 


3,156. 
3,071. 


54   26.00'  2,192.94 
23;  25.00*  2,108.60 


I 
24.00  2,024.26 


27.00:  2,277.1 


3,156. 

3,753. 

4,094.98  32.00  2,690.01 

3, 412. 

2,986.92;  23.25 

3,071. 


27.25  2,298.3' 
1,961.00 
24.00(2,024.20 


Oak  tim- 
ber (936 

feet 
B.M.). 


40 


$40  $37.44 


87.44 


40*  37.44 


37.44 
37.44 


45  42. 12 


5L48 
37.44 


40.  37.44 


l^ame  and  addaeos 
of  bidder. 


I, 


?« 


Pine 
plank, 
(7,000 
feet^B. 
M.). 


S.  and  W. 

bolts  (3.009 

pounds). 


i 


Drift  bolts 

(31, 798 

pounds). 


Wrought 

spike8T428 

pounds) 


S 


Stone  in  work 
(695  cords). 


S 


Dredffing  for  founda- 
tion (300  cubic  yards). 


a 


D.    A.    McLeod, 

Manisiee,Mich. 

Edward  6.  Cros- 

Knapp  &  Gillen, 
Racine,  Wis  .... 

McI>onell  Bros.  & 
Ck>.,  Grand  Rap- 
ids  :.. 

C.  B.  Mitchell  dc 
Co.,  Ludinflrton, 
Mich 

Joseph  A.  Bean- 
vais,  Charlevoix^ 
Mich 

Weimer  &.  Rath, 
Lndin  eton  , 
Mich 

Tmman  &  C/Ooper, 
Manitowoc,  Wis . 

Crouter  &.  Bums, 
Charlevoix, 
Mich.. 


Ots. 
$18  $126,  3.5 


20   140  5 

I 
19   133   4 

18   1261  5 


$108,461  3 


154.95,  3.5 
123.96*  3 

154.06  4 


22   154 

I 

30   210 

I        I 


24 


18 


168  5.75 


126 


154.95 
278.91 
178. 19 


154.  Ml 


$953.94 

1,112.93 
953.94 

1,271.92 

1,271.92 

1, 907. 88 


4.51,430.91 


$12. 84  $7. 50 


21.40 


6.75 


17. 12'  7. 25 


21.40 
21.40 
34.24 
23.54 


7.40 
9.00 
13.00 
7.75 


$5,212.50 

4,691.25 
5.038.75 

5,143.00 

6,255.00 


$0.50  $150. 00  $13, 240. 36 


123.96  3    ;    053.94   4 


4     1,271.92 


17.12.  7.00 

I 

21.40   9.UU 


.03 
.06 

.50 

.20 


60.00 


9,035.00  2.00 

I 
5,386.25     .23 

4,865.0o!    .20 
6,255.00     .50 


75.00 


0.00  13,229.85 
16.00  13,031.74 

160.00  13.723.51 


15,660.23 


600.00  23,322.14 


15, 260. 22 


60.00'  12,010.78 
150.00;  14,805.80 
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Ahtiracl  of  proposals  for  extension  and  repair  of  South  Pier,  etc. — Coiitiuiicd. 


Name  and  address  of  bidder. 


For  repairs. 


White  pine  (16,992 
feet.  B.  M.). 


B 

-<1 


Stone  in  work  (250 
cords.) 


Total. 


J>.  A.  MeLeod.  Manistee,  Mich 

Sdward  G.  Crosby,  Maskegon,  Mich . . . 

TCnapp  &  Gillen,  Kacine,  Wis 

iMuDonell  Bros.  St,  Co.,  Grand  JUpids . . . 
C.  £.  Mitchell  ic  Co.,  Lndington,  Mich  . 
Joseph  A.  Beanvais,  Charlevoix,  Mich  . 

"Weimer  it  Rath,  Ludinston,  Mioh 

Tnunan  St  Cooper,  Manitowoc,  Wis  — 
Croater  Sc  Bonis,  Charlevoix,  Mioh 


$ao.oOi 

26.00, 
30.00; 
18.00 
19.00 
52.00 
24.00! 
17.50 
20.00 


$389.84 
441. 79* 
500.76 
805.86 
322.85 
543.74 
407.81 
297.36 
339.84 


$8.00 
6.75 
7.25 
7.40 
9.00 

17.00 
7.00 
7.00 
7.00 


$2,000.00 
1,687.50 
1,812.50 
1, 850. 00 
2,250.00 
4,250.00 
1,750.001 
1, 7.50. 00 
1,750.00 


$2,389.84 
Z  129. 29 
2,322.26 
2, 155. 86 
2, 572. 85 
4, 793. 74 
2, 157. 81 
2, 047. 3« 
2,089.84 


Contract  awarded  to  Messrs.  Truman  &  Cooper,  and  executed  under  date  of  April 
1,  1892. 


COMMERCIAL  STATISTICS,  GRAND  HAVEN   HARBOR,  MICHIGAN. 

Entrances  and  clearances. 


Year. 

Number. 

Revenue 
collected. 

Tonnage. 

Fiscal  year: 

18g4 

2,331 
1,634 
1,384 
1,297 
1,888 

1,508 

1,110 

1,172 

819 

$5,221.81 
1,985.43 
1,648.82 

1885 

1886 

1887 

632, 159 
1, 036, 029 

1. 405. 600 
649,370 
834,089 
016, 422 

1888           

Calendar  year: 

1888 

1889            ^ 

1890 

1891 



Receipts  and  shipments  hy  vessel,  1S91.* 


Articles  received. 

Quantity. 

Tons. 

Articles  shipped. 

Quantity. 

Tons. 

Beer 

...-barrels.. 

3,926 

393 

17, 315 

5.657 

134 

72,535 

437 

33, 773 

982 

1,904 

31 

630 

7,223 

685 

39 

12 

215 

390 

3,655 

31,412 

114 

8 

290 

200 

475 

Beer barrels.. 

Cement do 

Cheese boxes.. 

Coal tons. . 

54 
100 
200 

5 

Cement 

Peed          

tons.. 

15 

do.... 

4 

Fish 

do.... 

1,658 

Flonr 

barr«5lB.. 

...  bushels., 
.tons. . 

726,355 

15.888 

Fruit do  .. 



960 

Grain 

Iron  and  ore.... 
Lard             .... 

Fish barreU.. 

Gravel . .                         tons . 

330 

36 

3.250 

1, 058 

6,582 

937 

....tierces.. 
...bundles.. 

.     .luUTAla.. 

5,95i 

38,072 

280 

360 

Iron do.... 

lather 

Inline 

Lumber,  Mfeot,B.M 

Leather bundles. . 

lAmet  and  cAfnf.nt ti>Tm 

3,76i 
18,739 

r.nmber  M  feet.  P  W 

49 

Merchandise.... 

Malt 

:Nails 

Oil  

tons 

Merchandise do 

Paper  stock bales. . 

Ra^s do 

Seeds. . , bushels. . 

""'i,"29i' 

31 

2,282 

43 

1,643 

21, 556 

65 

7 

114 

sacks.. 

barrus.. 

do.... 

..:... bales.. 

do... 

cords.. 

sacks.. 

oaaes.. 

bales.. 

tons.. 

17, 131 

772 

60 

2,146 

1,734 

5,625 

5.026 

2,282 

831 

3,319 

Pork 

Stone 

Staves car  loads. . 

Slabs A cords.. 

Total 

753 
4,416 

40,865 

Seeds 

Tobacco 

Wool 

Vegeteblee 

vSegar 

'        "Bigilize 

UUyCjG 

....barrels.. 

4,752 

Total 

178,499 

Wl^ 

*  Compiled  from  statements  famished  by  the  collector  of  customs  and  by  Col.  R.  C.  Daryw 
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report  of  major  william  j^udlow,  corpb  of  engineers. 

United  States  Engineer  Office, 

.  Detroit,  Mich.,  Febrv4iry  18, 1892. 

General:  I  have  the  honor  to  forward  herewith  plans  and  specifi- 
cations and  form  of  advertisement  for  the  continuation  of  work  on  the 
Grand  Haven  Harbor,  Michigan,  with  request  for  consideration  and 
approval. 

The  steps  in  this  direction  would  have  been  taken  earlier  had  it  not 
been  for  the  damage  to  the  outer  three  cribs  of  the  south  pier,  to  which 
reterence  was  made  in  the  monthly  rex)ort  for  December.  It  has  been 
necessary  to  keep  these  cribs  under  observation  for  a  certain  period  in 
order  to  feel  sure  that  the  limit  of  movement  had  been  reached  before 
making  arrangements  for  additional  work.  The  storm  of  December 
4  on  Lake  Michigan  was  of  exceptional  severity,  and  occasioned  notable 
changes  at  nearly  all  the  harbors  on  the  east  coast,  the  wind  Hew- 
ing heavUy  and  continuously  from  the  southwest,  producing  a  very 
heavy  sea  at  the  entrance  and  setting,  in  motion  immense  quantities  of 
sand  in  the  lake  bed. 

At  Grand  Haven,  owing  to  the  great  projection  of  the  pier  into  the 
lake,  a  formidable  scouring  action  was  developed,  due  to  the  piling  up 
of  the  water  in  the  angle  between  the  south  pier  and  the  shore  line, 
whence  it  escaped  in  a  powerfol  current  offshore  along  the  pier  and 
across  its  outer  end  northward. 

The  erosion  adjacent  to  the  pier  amounted  to  from  5  feet  at  about  150 
feet  from  the  end  to  10  feet  at  its  extremity,  in  consequence  of  which 
the  current  cut  under  the  three  outer  cribs,  leaving  the  foundation 
piles  exposed  and  letting  the  cribs  down  by  the  inability  of  the  piles 
to  support  them. 

It  was  at  first  feared  that  these  three  cribs,  which  were  built  last 
season  and  as  well  as  any  on  the  lake,  were  practically  destroyed,  but 
within  two  or  three  weeks  after  the  storm  the  cribs  seemed  to  reach 
their  ultimate  movement,  the  excess  of  depth  adjacent  to  them  was 
partly  refilled,  and  observation  by  transit  and  level  indicate  that  a  per- 
manent position  has  been  reached. 

Two  results  ensue: 

(1)  It  had  been  proposed  with  the  balance  to  the  credit  of  the  appro- 
priation to  continue  construction  by  building  four  new  cribs,  two  on 
each  pier,  but  this  balance  must  be  drawn  upon  to  rebuild  the  super- 
structure of  the  three  damaged  cribs,  to  restore  the  level  and  integrity 
of  the  work.  It  is  estimated  that  these  repairs  will  cost  between  $3,000 
and  $4,000,  nearly  the  cost  of  one  50-foot  crib. 

The  x>ossibilities  of  construction  at  this  time  are  therefore  reduced  to 
three  cribs,  two  on  one  pier  and  one  on  the  other.  The  construction  of 
a  single  crib  at  the  outer  end  of  piers  so  exposed  as  at  Grand  Haven  is 
inexpedient  for  the  reason  that  the  precautionary  additions  to  an  eaA 
crib  to  secure  its  safety  until  further  extension  can  be  made,  cost  about 
$800  in  excess  of  that  of  an  interior  crib,  and  this  expense  is  wasted  so 
soon  as  additions  to  the  pier  are  made.  As  it  may  be  expected  that 
further  appropriations  will  presently  be  made  for  Grand  HaveiT,  it  is 
therefore  deemed  advisable  to  defer  the  single  outer  crib  for  the  north 
pier  and  limit  the  construction  at  this  time  to  the  addition  of  two  cribs 
to  the  south  pier. 

It  does  not  appear  advisable  to  build  three  new  cribs  on  the  south  pier, 
because  the  history  of  the  harbor  indicates  that  the  mean  action  of 
winds  and  waves  at  this  harbor  is  nearly  normal  to  the  shore  line^  and 
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that  the  resultant  action  is  directly  shoreward  and  that  the  best  results 
to  navigation  have  been  found  when  the  outer  ends  of  the  two  piers  are 
kept  nearly  abreast  of  each  other. 

(2)  Pile  ibundations  have  in  general  be^n  used  for  the  eastern  Lake 
Michigan  harbors  with  good  results  but  with  occasional  &ilure,  as 
form^ly  at  Muskegon  and  Michigan  Git^  and  recently  at  Grand  Haven. 
On  the  other  hand,  the  riprap  foundation  used  elsewhere  on  the  lake 
in  some  cases,  as  at  Chicago,  with  satisfactory  results,  when  tried  two 
seasons  ago  at  Michigan  City  in  connection  with  the  outer  breakwater 
was  not  satisfactory,  the  weight  of  the  cribs,  etc.,  forcing  the  riprap  6 
and  6  feet  into  the  l^ke  bed,  and  requiring  subsequent  raising  on  two 
occasions.  Furthermore,  after  two  years  of  settlement,  a  hard  northerly 
Btorm,  at  Michigan  City  last  fall,  was  still  found  to  affect  the  line  and 
level  of  the  work.  The  recent  experience  with  the  Grand  Haven  cribs 
has  proved  conclusively  that  at  so  great  a  projection  into  the  lake, 
exposed  to  powerful  currents  and  seas,  a  pile  foundation  alone  is  not 
reliable,  while  the  Michigan  City  exi)erience  indicates  that  a  riprap 
foundation  requires  for  ultimate  rest  an  undue  and  uncertain  period  of 
time. 

It  is,  therefore,  necessary  in  the  Grand  Haven  case  to  combine  the 
two  methods,  and,  for  the  attainment  of  a  reliable  level  as  well  as 
security  of  construction,  to  use  a  foundation  of  piles  driven  to  proper 
depth  and  to  strengthen  these  and  prevent  erosion  of  the  lake  bed  by 
a  free  use  of  riprap. 

The  accompanying  plans  and  specifications  provide  for  these  and  for 
another  point  in  addition.  K  100  linear  feet  of  pier  are  to  be  built 
there  does  not  seem  to  be  any  sound  reason  for  not  building  a  single 
crib  100  feet  long  instead  ,of  two  cribs  of  50  feet  each. 

The  advantage  of  the  single  structure  in  point  of  strength  being  con- 
tinuous at  every  course  from  the  bottom  up  instead  of  being  entirely 
separated  below  the  sux)erstructure  would  seem  obvious,  and  there 
should  be  some  economy  also  perhaps. 

It  is  true  that  an  attempt  some,  years  ago  at  one  of  the  western  har- 
bors to  sink  a  100-foot  crib  was  not  entirely  fortunate,  but  this,  it  is 
believed,  was  due  to  insufficient  means  of  loading  the  crib  promptly, 
the  stone  scows  being  of  small  dimensions.  The  stone  scows  now  in 
use  on  the  lake  are  of  IdJge  dimensions,  capable  of  carrying  150  to  200 
cords  of  stone,  and  the  specifications  provide  that  the  crib  shall  be 
half  filled  within  twelve  hours  and  entirely  so  within  twenty-four. 
There  is  no  reason  to  anticipate  any  difficulty  in  this  direction,  and 
none  that  will  offset  the  advantages  of  the  single  construction,  which, 
it  is  believed,  will  in  the  present  case  be  found  entirely  advantageous. 

It  is  therefore  proposed  to  contract  for  a  100-foot  crib,  and  in  addi- 
tion to  procure  the  material,  timber,  and  stone  necessary  to  rebuild 
and  refill  the  superstructure  of  the  damaged  cribs.  This  work  can  not 
weU  be  specified,  and,  as  in  similar  cases,  it  is  proposed  to  do  the  work 
by  hired  labor,  contracting  only  for  the  delivery  of  the  material. 

Should  the  project  and  specifications  be  approved,  it  is  requested 
that  the  inclosed  advertisement  and  accompanying  letter  to  the  chief 
clerk  of  the  War  Department  be  forwarded,  and  that  authority  be 
given  to  print  250  copies  of  the  specifications. 
Very  resx)ectfully, 

William  Ludlow, 
Major  J  Corps  of  Engineers^  Bvt.  Lieut.  CoLj  U.  JS.  A. 

Brig.  Gen.  Thomas  L.  Casey,  ^      _  C^nir\n]o 

Chief  of  Engineers,  d.  8.  A.  Dg.zedby^OOgle 
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KK  II. 
IMPROVEMENT  OF  HOLLAND  (BLACK  LAKE)  HARBOR,  MICHIGAN. 

The  present  project,  originated  in  1866,  and  amended  in  1873, 1879, 
and  1884,  has  in  view  a  l5-foot  navigation  between  piers  and  revet- 
ments 200  feet  apart,  from  Lake  Michigan  into  Holland  (or  Black) 
Lake. 

The  north  pier  consists  of  713  linear  feet  of  crib  work  and  1,137 
linear  feet  of  pile  revetment,  extending  to  Black  Lake,  and  projects  530 
feet  beyond  the  present  shore  line.  The  south  pier  consists  of  696  linear 
feet  of  crib  work  and  993  linear  feet  of  pile  work,  and  projects  690  feet 
beyond  the  present  shore  line.  At  its  Black  Lake  end  the  south  revet- 
ment connects  with  a  pile  wing,  extending  some  320  feet  to  the  shore  of 
the  lake. 

Although  the  protective  works  of  the  channel  have  attained  the  full 
projected  development,  it  is  not  possible  to  maintain  the  intended  depth 
of  navigation  for  any  length  of  time,  in  spiteof  frequent  dredging.  The 
available  depth  on  July  27, 1891,  was  only  12  feet,  although  the  channel 
had  been  dredged  to  14  feet  during  May  and  July,  and  after  again 
deepening  it  with  the  Government  dredge  between  August  6  and  17 
to  16  feet,  the  depth  of  water  had  diminished  to  13  feet  on  September 
13,  and  to  7  feet  on  December  18.  In  May,  1892,  the  available  depth  of 
water  wa«  only  7  feet.  The  reason  for  this  state  of  affairs  is  the  in- 
sufficient projection  of  the  piers  and  the  permeable  nature  of  the  inshore 
revetments.  Although  there  is  usually  a  depth  approaching  20  feet 
immediately  in  front  of  the  piers,  a  bar  with  sometimes  only  10  or  11 
feet  on  the  crest  stretches  across  the  entrance  just  beyond,  and  the  real 
15-foot  curve  of  Lake  Michigan  is  about  500  feet  outside  the  end  of  the 
piers.  A  considerable  part  of  the  revetment  is  built  on  top  of  the  re- 
mains of  old  brush  dikes,  constructed  at  private  cost  i)revious  to  the 
time  at  which  the  Government  took  charge  of  the  harbor.  The  imper- 
fect foundation  permits  large  quantities  of  sand  to  wash  tlu^ough  the 
work,  and  this  together,  with  the  material  swept  into  the  entrance 
around  the  end  of  the  piers  during  storms,  and  at  times,  when,  in  con- 
sequence of  the  difterence  in  the  level  of  the  two  lakes,  the  current  runs 
toward  Black  Lake,  soon  fills  up  the  newly  dredged  channel. 

As  previously  mentioned,  the  Government  dredge  returned  here  Au- 
gust 5  and  by  August  17  it  had  made  a  cut  25  feet  wide  and  16  feet 
deep  along  the  middle  of  the  channel  dredged  out  in  May  and  June, 
thus  again  restoring  a  navigation  of  14  feet  from  lake  to  lake.  The 
sand  removed  measured  3,120  cubic  yards.  At  the  opening  of  naviga- 
tion in  1892  the  available  depth,  as  already  stated,  was  only  7  feet,  and 
the  dredge  returned  to  the  harbor  on  June  24  with  instructions  to  re- 
dredge  the  entrance. 

In  October  and  November,  1891,  repairs  were  made  to  the  piers  and 
revetments,  consisting  of  the  closing  of  a  gap  in  the  channel  wall  of  the 
south  pier  at  the  junction  of  the  crib  and  pile  work,  refilling  with  new 
brush  the  south  revetment  for  308  linear  feet  (Station  6+80  to  9+88) 
and  the  north  revetment  for  100  feet  (7+15  to  8+15),  placing  a  small 
quantity  of  brush  along  the  rear  of  the  north  revetment  (Station  7+72 
to  8+48)  and  cutting  down  to  water  surface  the  north  revetment  from 
Station  12  +  62  to  16+22,  a  distance  of  360  feet,  and  rebuilding  the 
same  with  three  courses  of  new  timber  and  refilling  it  with  new  brush. 

Two  hundred  and  eighty-eight  linear  feet  of  sand  fence  were  built  on 
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the  north  beach  and  304  feet  on  the  south  beach,  with  some  40  feet  of 
vertical  £^nce  on  the  back  wall  of  the  north  pi^r  at  shore  line^  to  stop 
the  flying  sand  from  blowing  iuto  the  waterway. 

A  permanent  bench  mark  was  established  on  the  stone  foundation  of 
the  light-keeper's  dwelling  and  connected  by  duplicate  levels  with  thc 
United  States  gauge.  Its  .elevation  is  6.98  teet  above  the  zero  of  the 
gauge.  A  series  of  accurate  water-gauge  readings  was  commenced 
June  1.  to  be  continued  through  June,  July,  and  August,  for  the  pur 
pose  of  procuring  data  for  the  adjustment  of  the  zero  of  the  gauge  to 
a  uniform  level  with  the  gauges  at  the  other  harbors. 

T(f  make  the  revetments  subserve  their  purpose  of  excluding  sand 
&om  the  channel  they  should  be  sheet  piled,  the  north  pier  from  Sta- 
tion 5+10  to  12+60,  or  750  feet,  and  the  south  pier  from  Station  6-f50 
to  12+90,  or  740  feet.  As  it  may  be  impossible  to  drive  sheet  piles 
along  the  rear  of  the  works  on  account  of  the  brush  and  driftwpod 
bottom,  it  may  be  necessary  to  drive  them  along  the  face  of  the  chan- 
nel wall,  and  in  that  case  they  must  be  protected  by  special  guard  piles 
and  waling  timbers. 

The  remainder  of  the  north  revetment  from  Station  16+22  to  18+50, 
or  228  linear  feet,  should  be  rebuilt  above  water,  and  some  minor  re- 
pairs made  to  the  rest  of  the  works. 

The  available  balance,  July  1,  is  $2,100,  and  it  is  proposed  to  use  this 
for  dredging  and  incidental  repairs. 

The  estimate  for  the  fiscal  year  1894  is :  Sheet  piling,  north  and  south 
revetments,  1,492  linear  feet,  $7,460;  generalrepairsof  existing  works, 
including  new  superstructure  of  228  feet  of  north  revetment,  $5,000  j 
dredging  channel,  $3,000,  which,  with  contingencies,  makes  $17,000. 

In  addition,  provision  should  be  made  for  further  extension  of  the 
piers,  for  which  purpose  the' project  should  be  amended  to  reach  the 
15-foot  contour  in  the  lake. 

The  Light-House  EBtablishment  maintains  a  fifth-order  harbor  light,  and  the  Life- 
Saving  Service  a  station  on  the  south  pier. 

This  harbor  is  included  in  the  Michigan  collection  district,  Michigan.  The  near- 
est port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  for  improving  harbor  at  Black  Lake,  MiclUgan, 


August  30, 1852 $8,000.00 

June23,  i8«6 55,615.31 

March2,  1867 51,000.00 

July  11,  1870 10,000.00 

March  3, 1871 10,000.00 

June  10,  1872 10,000.00 

March3,  1873 12,000.00 

June23,  1874 15,000.00 

March3,  1875 15,000.00 

August  14,  1876 15,000.00 

June  18, 1878 10,000.00 


March  3, 1879 $6,000.00 

June  14,  1880 6,000.00 

March  3, 1881 6,000.00 

August  2,  1882 10,000.00 

July5,l»84 15,000.00 

Augusta,  1886 5,000.00 

August  11,  1888 5,000.00 

September  19, 1800 10, 000. 00 


Total 274,615.31 


Original  estimated  cost  of  the  work,  1866,  amended  in  1873,  1879,  1884, 

and  1892 $291,615.31 

Whole  amount  appropriated,  1852,  to  and  including  act  of  September  19, 

1890 274,615.31 

Whole  amount  expended  to  June  30,  1892 272,  242. 87 

Amount  oarried  to  surplus  fund 1.19 
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Money  statement. 

July  1, 1S91,  balance  unexpended $6,827.62 

June  30, 1892,  amount  expended  during  fiscal  year 4, 456. 37 

July  1,  1892,  balance  unexpended 2,371.25 

July!,  1892,  outstanding  Babilities ' 212.55 

July  1, 1892,  balance  available 2,158.70 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 158. 70 

C  Amoun  t  tba  t  can  be  profitably  ex^tended  in  fiscal  year  ending  June  30, 1894  12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  HOLLAKB  (BLACK  LAKE)  HARBOR,  MICHIOAK. 

Entrances  and  clearances. 


Year. 

Nifmbor. 

Tonnage. 

Calendar  year  1891 

2,676 

178,306 

Eeceipts  and  shipments  hy  vessel^  1S91,* 


Articles  received. 

Quantity. 

Tons. 

Articles 

shippe<l. 

QuanUty. 

Tons. 

Bark cords  - . 

10,000 
1,250 

10,000 
2,000 

67 

22,000 

5.100 

1,320 

123 

90 

21,000 

398 

780 

22,000 

5,611 

1,011 

1,918 

200 

866 

100 

5,376 

250 

Bntt«r 

Coal 

t4ms.. 

3.150 

Brick    M.. 

-do... 

8s  700 

Batter tons . . 

Flour 

Fish 

Fruit 

Farm  product 

Furniture 

Grain 

Hay  i&d  feed 
Livestock... 
Leather  and  I 

Lumber 

Machinery... 
Potatoes  .... 
Stone 

Total... 

barrels.. 

.  ....      tons 

70,000 

7.000 

Coal     do... 

"176,066' 

12 

Grain busbels . . 

do... 

8.963 

580 

Hav  and  feed tons  -  - 

«...packi^es.. 

bushels.. 

tons.. 

16.802 
420,000 
30,000 

Iron do 

17,430 

Latbs M.. 

Lumber M  feet,  B.  M . . 

:ioo 

12,000 
3,000 

900 
.       5,620 

Lime  and  cement barrels. . 

Leather  and  hides tons . . 

head.. 

lides    . .  tons . . 

1,000 

180 
742 

Xoffs do... 

Miscellaneous  fireight do. . 

.Mfeet.B.M.. 
tons.. 

1.437 

2,515 
3,715 

Machinery do. . 

Merchandise paokasjes. . 

PoHts number. . 

Salt barrels.. 

Stone tons.. 

'  '276.' 666' 

1,000 
6,200 

bushels.. 

cortls.. 



30.000 
3,926 

900 
23.  m 

Slabs cords.. 

Shingles M.. 

2,«)00 
2,000 

Total 

100. 610 

82, 5U 

K  K  12. 

IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

The  project  for  this  improvement  was  adopted  in  1869  and  revised  in 
1875  and  1882.  It  was  originally  proposed  to  create  a  12- foot  naviga- 
tion, 200  feet  wide,  to  be  prepared  and  maintained  by  dredging  at  the 

*  Compiled  from  statement  furnished  by  W.  C.  Walsh,  esq.,  HoUiindy  Idioh. 
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month  of  the  Kalamazoo  Biver,  and  protected  by  parallel  piers  extend- 
ing to  the  12-foot  cnrve  in  Lake  Michigan,  following  the  line  indicated 
by  the  slab  revetments  bnilt  at  local  expense  previous  to  the  time  at 
which  the  Government  took  charge  of  the  harbor.  At  the  time  of  mak- 
ing the  original  estimate  it  was  recognized  by  the  Engineer  in  charge 
that  the  sharp  bend  just  above  the  entrance,  and  especially  the  large 
area  of  shifting  sand  north  of  the  entrance,  were  disadvantageous 
features  (see  Annual  Report  for  1876,  page  509) : 

Near  the  viUage  of  Singapore,  where  the  river  makes  a  bend  *  *  -  *  is  a  low 
piece  of  ground,  showing  the  probable  outlet  of  the  river  at  some  remote  period. 
This  sort  of  gully  is  about  400  to  500  feet  in  width,  and  the  ground  on  either  side  of 
it  is  rolling,  and  10  to  15  feet  higher.  The  distance  across  this  neck  of  land  is  990 
feet,  and  the  average  height  above  the  lake  surface  is  about  7  feet.  It  might  be  true 
economy  for  a  permanent  work  to  cut  across  this  neck  of  land  and  make  the  improve- 
ment at  that  point,  but  on  account  of  the  improvements  a]rea<ly  made  at  the  present 
entrance  of  tne  river^  which  are  available,  estimates  for  opening  this  channel  were 
not  made,  the  expenditures  being  deemed  too  great. 

It  may  also  be  stated  that  an  additional  reason  for  adheriug  to  the 
existing  river  channel  was  the  fact  that  it  had  already  a  navigable 
depth  of  about  8  feet,  which  encouraged  the  belief  that  it  could  be 
deepened  effectively  to  12  feet. 

The  efforts  to  improve  the  present  entrance,  however,  by  remodeling 
and  extending  the  existing  revetments  from  the  lake  along  the  south 
bank  of  the  river  to  above  the  bend  and  revetting  the  north  bank  at 
the  bend  and  at  the  entrance  proved  unavailing.  The  revetment  in 
the  bend  was  repeatedly,  undermined,  and  the  sands  from  the  naked 
waste  north  of  the  harbor  poured  steadily  into  the  channel  under  the 
weight  of  the  northwest  gales,  and  repeated  dredging  insured  an  en- 
trance depth  of  but  10  feet,  and  for  short  periods  only. 

In  1882  it  was  concluded  that  the  depth  of  8  feet  then  existing,  and 
from  which  the  draft  of  water  had  varied  little  for  many  years,  was 
probably  sufficient  for  "the  present  and  prospective  commerce,"  and 
that  the  appropriations  should  be  applied  merely  to  maintaining  the 
works  in  their  then  existing  condition. 

The  last  appropriation  was  made  for  this  harbor  in  August,  1888, 
since  which  time  the  entrance  has  been  kept  partially  open  by  the 
occasional  service  of  a  dredge. 

The  dredging  of  May,  1891,  was  instrumental  in  maintaining  a  toler- 
ably navigable  channel  till  the  fall  of  the  year,  but  in  May,  1892,  the 
actual  depth  on  the  bar,  covering  the  entire  width  of  the  harbor,  nearly 
opposite  the  light-keeper's  dwelling,  was  found  to  be  only  3  feet;  at  the 
end  of  the  piers  the  water  was  6  feet  deep,  and  on  the  outlying  bar  8 
feet. 

The  steamers  trading  to  Saugatuck  and  requiring  from  7  to  8  feet  of 
water  have  been  in  the  habit  of  scouring  out  a  temx)orary  channel  with 
their  propeller  wheels,  but  it  is  evident  that  a  channel  obtained  by  such 
means  is  but  temporary,  as  the  sands  are  only  removed  from  one  place 
in  order  to  find  lodgment  in  other  parts  of  the  channel. 

In  addition,  the  Kalamazoo  Elver  has  been  in  a  state  of  flood  during 
the  greater  part  of  May  and  June  of  this  year,  and  the  rapid  current 
brought  down  large  quantities  of  sand  from  the  unprotected  banks 
above  the  bend  to  fill  up  any  channel  that  could  have  been  made.  The 
Ck)vemment  dredge  is  expected  to  arrive  here  in  the  first  week  of  July 
to  reopen  the  entrance,  which  will  exhaust  the  present  available  bal- 
ance of  $1,300. 

If  it  is  proposed  to  continue  expenditures  at  this  point;  new  estimates 
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should  be  made  for  the  extension  and  completion  of  the  necessary  woi'ks. 
The  present  conditions  are  as  follows: 

The  piers  and  revetments  are  in  urgent  need  of  repairs.  The  south 
pier  from  the  outer  end  to  Station  25+ 24,  2,524  linear  feet,  is  a  total 
wreck.  It  should  be  rebuilt  above  the  water  surfeuse  and  refilled  with 
brush  and  stone.  ISew  filling  is  also  needed  in  the  remaining  1,330  feet 
of  the  south  revetment  and  in  the  north  pier  714  feet,  and  the  upper 
end  of  the  south  revetment  should  be  connected  with  the  shore  to  keep 
the  river  from  cutting  behind  it.  A  great  part  of  the  north  revetment 
in  the  bend  is  swallowed  up  by  the  sand  advancing  from  the  north,  and 
the  remaining  part  has  become  a  danger  to  navigation,  as  it  has  canted 
over  into  the  channel,  a  considerable  portion  of  the  piling  being  below 
the  water  surface.  It  should  be  replaced  by  a  more  substantial  struc- 
ture. 

'  The  recent  soundings  show  the  5-foot  curve  of  Lake  Michigan  to  be 
400  feet  in  advance  of  the  north  pier  and  about  100  feet  frt)m  the  south 
pier.  With  this  condition  of  affairs  it  can  not  be  expected  to  maintain 
a  navigation  of  even  8  feet. 

A  permanent  benchmark  was  established  on  top  of  stone  foundation 
southeast  corner  of  light-keeper's  dwelling  (the  former  light-house), 
and  connected  by  duplicate  levels  with  the  United  States  gauge.  It  is 
19.73  feet  above  zero  of  gauge. 

A  series  of  accurate  water-gauge  readings  was  commenced  June  1, 
to  be  continued  through  June,  July,  and  August,  for  the  purpose  of  ob- 
taining data  for  adjusting  the  zero  of  the  gauge  to  a  unitbrm  elevation 
with  the  gauges  at  the  other  harbors. 

To  preserve  the  present  structures,  pending  serious  attention  to  the 
completion  of  the  improvement,  the  outer  2,524  feet  of  the  south  pier 
should  be  rebuilt  above  the  water  surface  and  the  remainder  of  the 
south  revetment  and  the  outer  north  pier,  altogether  2,050  feet,  should 
be  refilled  with  brush  and  stone.  This  is  estimated  to  cost  $25,000. 
For  dredging  the  sum  of  $5,000  is  estimated  required.  Hie  total  esti- 
mate for  1894  is,  therefore,  $30,000. 

The  Ught-liouse  eatabliHhment  maintainfi  a  iifth-order  light  on  the  south  pier. 
This  harbor  is  included  in  the  Michigan  collection  district,  Michigan.    The  neareet 
port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  for  improving  harbor  at  Saugaiuck,  Mick. 


July  25, 1868 $23,900 

April  10,1869 6,039 

July  11,1870 10,000 

March  3, 1871 10,000 

June  10, 1872 15,000 

March  3, 1873 10,000 

June  23, 1874 10,000 

March  3, 1875 10,000 

AuRUst  14, 1876 3,000 

June  28, 1878 2,500 


March  3, 1879 $5,000 

June  14. 1880 5,000 

March  3,1881 5,000 

August  2, 1882 8,000 

July5,1884 4,000 

August  5, 1886 8,000 

August  11, 1888 5,000 

Total 140,439 


Original  estimated  cost  of  the  work,  1867,  modified  in  1869,  1870, 1875, 
and  1882 $175,699.46 

Whole  amount  appropriated  from  1868  to  and  including  act  of  August 
1888 ....^ .^ !...     140,439.00 

Whole  amount  expended  to  June  30, 18*J2 139,094.35 
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Money  statement. 

July  1, 1891,  balance  unexpended $1,  458. 30 

June  90, 1892,  amount  expended  during  liscal  year 113. 55 

July  1, 1892,  balance  unexpended 1, 344. 75 

July  1, 1892,  outstanding  liabilities 10.00 

July  1, 1892,  balance  available 1, 334. 75 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 334. 75 

{Amount  (etimated)  required  for  completion  of  existiujr  project 30, 260. 00 

Amountthat  can  be  ])rotitably  expended  in  Ascalyeur  eudinir  Juue30, 1894  30, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Entrances  and  clearances. 


YejM-«. 

Number. 

Kevenae 
collected. 

Tonnage. 

""""^r.: 

300 
265 

(*) 

(*) 

662 
814 
178 
492 

$422.84 
118.86 
(•) 
(*) 

Ig86 

1886 

1887 

Calendar  year: 

1888.: 

132,400 
76  300 

1889 ,   . 

18M 

42,000 
120,000 

1891 

*  Not  stated . 


Receipts  <ind  shipments  by  vessel,  1S91,^ 


Articles  received. 


Qaantity. 


Brick M. 

Coal tons. 

I«ime  and  cement barrels . 

Lumber Mfeot,B.M. 

Kerohandiae tons. 

Kacliinery do . . . 

Salt barrels. 

Shingles M. 

Piles. M. 


Total. 


300 
100 


;oo 

80 
40 


Tons. 


Articles  shipped. 


.Quantity.   Tons. 


38 
123 

39 
175 
520 

70 

14 

6 

640 


1,627 


Flour barrels . . ; 

Fish tons.. 

Flaea do — - 

Fnut  and  vegetables. . .  .do — ' 

Farm  produce do * 

Household  goods I 

Live  stock lieatls..i 

Machinery tons. . ' 

Merchandise do 

Meats - do . 


349 


Total 17,788 


35 

60 

4 

17, 513 

20 

9 

8 

35 
H 
03 


*  Compiled  from  statement  furnished  by  Messrs.  Griffin  &  Henry. 


K  K  13. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICIIKJAN. 

The  oflScial  project,  adopted  in  1866  and  modified  in  18(50, 1872,  and 
1888,  provides  tor  a  channel  12  feet  deep,  180  feet  wide,  and  protected 
by  piers  and  revetanents  at  the  entrance,  and  extending  up  Black  Eiver 
to  the  highway  bridge. 

The  existing  works  are  as  follows : 

On  the  north  side:  255  feet  crib  work  32  feet  wide,  built  in  1872  to 
W74;  30  feet  crib  work  30  feet  wide,  built  in  1871;  321  feet  crib  work  20 
ENG  02 148 
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feet  wide,  buUt  in  1868  and  1869:  524  feet  pile  work  buUtin  1876,  and  462 
feet  plank  beam  revetment  buijt  1879.  The  total  length  is  1,692  feet, 
and  the  pier  projects  700  feet  beyond  the  present  shore  line. 

On  the  south  side:  50  feet  crib  work  30  feet  wide,  built  1888;  153  feet 
crib  work  32  feet  T\ide,  built  1871-1874;  352  feet  crib  work  20  feet  wide, 
built  1868;  143  feet  pile  work,  built  1878,  and  855  feet  plank  beam  revet- 
ment, built  1878  to  1882.  The  total  length  is  1,553  feet,  and  the  pier 
projects  520  feet  beyond  the  present  shore  line. 

The  dredging,  which  was  in  progress  at  the  beginning  of  the  fiscal 
year,  was  completed  August  4, 1891,  giving  a  channel  13  feet  deep  and 
50  feet  wide.  Eleven  thousand  six  hundred  and  seventy  cubic  yards 
were  removed  after  July  1.  At  the  opening  of  navigation  tliia  year  the 
entrance  was  found  to  have  again  shoaled  to  10  feet,  and  the  Govern- 
menl^aredge  reoi)eiied  the  channel  to  a  depth  of  14  feet  and  width  of 
50  feet  between  May  21  and  June  23.  A  few  shoals  in  the  river  above 
the  revetments  were  also  removed,  and  the  quantity  dredged  measured 
13,830  cubic  yards. 

The  repairs  of  the  outer  crib,  north  pier,  were  completed.  Close  piles 
were  driven  around  the  outer  half  of  the  crib  and  connected  by  means 
of  caps  and  screw  bolts  to  the  old  timber  work,  and  the  new  super- 
structure built  up  on  the  work  thus  strengthened.  The  gaps  in  the 
side  walls  were  closed  with  vertical  timbers  and  screw  bolts,  and  the 
repaired  work  was  filled  with  stone.  One  hundred  linear  feet  of  the 
outer  end  of  the  south  side  pile  work,  at  shoreline,  where  it  joins  with 
the  crib  work,  was  provided  with  a  double  row  of  sheet  piling.  This 
place  has  always  permitted  large  quantities  of  sand  to  pass  through 
into  the  channel.  Although  it  was  not  possible  to  drive  the  sheet  pilea 
very  deep,  owing  to  the  mass  of  brash  and  driftwood  in  the  bottom,  it 
is  believed  that  this  part  of  the  work  is  now  practically  sand^tight. 

The  north  pile  revetment,  524  feet  long,  was  also  double  sheet  piled 
along  the  rear  wall  and  refilled  with  new  brush,  ballasted  with  the  old 
stone.  The  same  difficulty  was  encountered  here  in  driving  sheet  piles 
as  on  the  south  side,  but  the  indications  are  that  the  seepage  of  sand 
through  the  revetment  has  been  stopped. 

The  conversion  of  the  north  plank  beam  into  a  sheet  pile  revetment 
has  been  commenced.  The  work  was  cut  down  to  3  feet  above  the 
water  surface,  and  is  to  be  provided  with  a  new  cap  over  the  front  piles 
and  a  wale  streak  along  the  water  line,  additional  piles  along  the  front 
wall,  a  double  row  of  sheet  piles  t©  penetrate  to  not  less  than  14  feet 
below  the  water,  and  anchor  piles  10  feet  in  the  rear  connected  witii 
the  front  walls  by  iron  tie  rods.  This  part  of  the  revetment  is  460  feet 
long,  and  it  is  exi)ected  to  complete  the  conversion  during  the  month  of 
July.  One  hundred  and  ninety-two  linear  feet  of  sand  fence  was  built 
on  the  north  beach,  and  the  vertical  fence  on  the  rear  wall  of  north 
pier  was  moved  out  to  the  shore  line,  where  it  will  do  better  service. 
The  end  wall  of  south  pier  was  repaired. 

During  ih^  early  spring  the  Government  pile-drivers  and  the  con- 
struction scow  received  needed  repairs  to  fit  them  for  the  season's  work. 

A  permanent  bench  mark  was  established  on  top  of  brick  foundation 
at  southwest  corner  of  Mr.  Hallock's  house  on  the  northeast  corner  of 
Michigan  avenue  and  St.  Joseph  street,  and  connected  by  duplicate 
levels  with  the  United  States  gauge.  It  is  41.68  feet  above  zero.  A 
series  of  accurate  water  gauge  readings  was  commenced  June  1  to  be 
continued  through  June,  July,  and  August,  for  the  purpose  of  obtain- 
ing data  for  adjusting  the  zero  of  the  gauge  to  a  uniform  level  witll  tbo 
gauges  at  the  other  harbors. 
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After  the  completion  of  the  repairs  now  in  progress  the  works  will 
be  ift  the  following  condition:  The  north  pier,  although  most  of  it  is 
very  old,  will  not  need  any  repairs,  except  some  occasional  patchwork, 
for  one  ( r  two  years  to  come. 

The  outer  200  feet  of  south  pier  is  in  a  fair  state  of  preservation,  aud 
will  iieed  no  repairs  in  the  immediate  fiitifre,  but  the  20-lbot  crib  work 
from  station  9  +  98  to  13  +  50,  352  linear  feet,  which  is  now  24  years  old, 
is  in  urgent  need  of  rebuilding  above  the  water  surface,  as  the  timber 
work  is  all  rotten  and  barely  hangs  together.  As  the  best  water  in 
this  harbor  is  habituaUy  close  to  the  south  pier,  this  part  is  particu- 
larly exx>osed  to  injury  from  passing  vessels,  and  its  repairs  sfiould  not 
be  delayed  any  longer. 

No  repairs  are  proposed  at  this  time  for  the  south  plank  beam  revet- 
ment, but  the  time  is  not  far  distant  when  it  will  be  necessary  to 
strengthen  it  with  anchor  piles  in  the  rear,  and  tie  rods,  and  when  that 
time  comes  itMuay  be  found  desirable  to  provide  it  with  sheet  piling. 

The  repairs  now  being  made  to  the  north  revetment  wiU  help  ma- 
terially in  preserving  the  needed  depth  of  water  in  the  harbor,  but  the 
two  principal  causes  of  the  interfering  shoals  will  still  exist  unimpaired. 
These  are  the  insufficient  development  of  the  piers,  and  the  unpro- 
tected condition  of  the  north  bank  of  Black  Eiver  above  the  revet- 
ments. 

The  present  piers  do  not  project  beyond  the  general  10-foot  curve  in 
the  lake,  and  although  there  is  usually  a  depth  of  14  to  16  feet  at  t^e 
end  of  the  piers,  a  bar  with  sometimes  not  more  than  10  feet  on  its  crest 
stretches  across  the  entrance  immediately  beyond,  and  even  after  the 
piers  shall  have  attained  their  full  length  as  intended  by  the  present 
project,  which  provides  for  an  addition  of  150  feet  to  the  north  pier  and 
200  feet  to  the  south  pier,  they  will  fall  some  300  feet  short  of  reaching 
the  proper  depth  in  the  lake. 

The  north  bank  of  Black  River  is  in  its  natural  state,  although  the 
best  water  is  very  close  to  it,  and  it  is  subject  to  erosion  from  the  cur- 
rent of  the  river,  when  in  flood,  and  from  the  waves  and  suction  of 
passing  vessels.  It  would  seem  to  be  the  duty  of  the  riparian  owners 
to  properly  revet  the  bank,  in  order  to  assist  in  maintaining  the  desired 
depth  of  navigation. 

With  the  working  balance  of  $900  it  is  proposed  to  complete  the 
repairs  of  the  north  revetment,  now  under  way. 

For  the  fiscal  year  1894,  the  estimate  is  as  follows:  For  repairs  to 
south  pier  and  general  repairs,  $5,000;  for  completing  the  existing 
project,  7  additional  cribs,  $42,000;  for  dredging,  $3,0(K^,  which,  with 
10  per  cent  for  contingencies,  makes  $55,000. 

The  light-hoase  establishment  maintainfl  a  fifth-order  light  on  the  south  pier,  and 
the  Life-iSavin^  Service  a  station  on  the  north  pier. 

This  harbor  is  included  in  the  Michigan  coUection  district,  Michigan.  The  nearest 
•port  of  entry  is  Grand  Haven,  Mich. 

Appropriations  for  improving  harbor  at  South  Haven,  Mich, 

M»rch2,  1867 {H3,000     June  14,  1880 $5,000 

July  11.  1870 10,000     March  Sly  1881 5,000 

MarchS,  1871 ,-.-,,.     15,000     August  2, 1882 10.000 

June  10,  1872 12,000  1  July  5,  18&4 7,500 

MarchS,  1873 20,000     August  5, 1886 5,000 

June  23, 1874 10,000  I  August  11,  1888 10,000 


March  3, 1875 10,000 

Augn8ti4>  1876 10,000 

Junel8,1878 ^  12,000 

March  3, 1879 7,500 


Septembers,  1890 15,000 

Total pi^itized,by.G_  207,000 
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Original  estimated  cost  of  the  work,  1866.  amended  in  1869, 1872,  and 
1892 $262,000.00 

Whole  amount  appropriated  from  1866  to  and  inclnding  act  of  September 
19,1890 207,000.00 

Whole  amount  expended  to  June30, 1892 203,872.45 

Money  statement. 

July  1, 1891,  balance  unexpended $11,898.94 

June  30, 1892,  amount  expended  during  fiscal  year 8, 771. 39 

July  1, 189?,  balance  unexpended '. 3, 127.55 

July  1, 1892,  outstanding  liabilities 2,217.77 

July  1,1892,  balance  available 909. 7» 

Amount  appropriated  by  act  approved  .luly  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1898 «'....     10, 909. 78 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 426. 80 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Eniramoes  and  olearanoet. 


Ywn. 


Knmber. 


Berenae 
coUeeted. 


TODIIHA. 


FiBcalyear: 

1884 

1886 

1886 

1887 

1888 

Calendar  year: 

1889  (esUmated) 

1890 

1891 


408 
301 


264 

4ao 


1,080  I 
2.246  I 
2.994 


1565.72 
204.60 
118.66 


52,800 
28,134 


128,880 
201.380 


Receipts  and  8liipment$  by  vessel,  1891.  * 


Articles  received. 


Bark cordH. 

Brick M. 

Coal ton  s  - 

Lath M. 

Leather tone. 

Lumber M.  feet,  B.  M. 


Qnantity. 


Lime  and  cement barrels . 

Machinery tons. 

MerchandifM) do. 

PostH iuinil>or. 

«ttlt barrels . 

Shingles M. 

JStone cords. 


Total. 


753 
06 


6,120 
720 


5,000 

1,360 

2,132 

76 


Tons. 


875 
102 
600 
108 
97 
10,710 

04 
15 
380 
100 
140 
267 
469 


18,417 


Ai'ticles  8hippe<l. 


'Quantity. I  Tons. 


Apples  and  pears  . 
rk 


barrels.. 

Bark T cords. . 

Brick M.. 

Pish tons.. 

Flour barrels.. 

Grapes     and      small     firnit, 

packa^res.. 

Gravel cubic  yards. . 

Hides tons.. 

Lumber .M.  feet,  B. M.. 

Live  stock 

Merchandise packages. . 

Peaches do. . 

Slabs cords.. 


Total 15,W» 


34.993 
250 
130 


1.260 
76,243 

-    30 


1.046 


1,073, 3:^2 
350 


3,400 
250 


125 
1,144 

39 

136 

1.828 

lei 

38t) 

C,5UU 

875 


Googi 


•  Compiled  from  statement  fomisbed  by  C.  J.  Monro^.    V 
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K  K  Z4. 
IHPBOYEMENT  OF  ST.  JOSEITH  HABBOB^  MtOHiaAll* 

The  official  project,  adopted  in  1866  and  modified  in  1874  and  1876, 
is  to  secure  a  channel  of  entrance  from  Lake  Michigan  into  St.  Joseph 
Harbor,  270  feet  wide  and  16  feet  deep,  protected  by  piers  and  revet- 
ments.  Thence  to  Benton  Harbor  it  is  designed,  as  later  aathorized 
in  1880,  to  carry  13  feet  through  the  Benton  Harbor  Canal,  widening 
the  channel  to  100  feet 

The  channel  entrance  from  Lake  Michigan  into  St.  Joseph  Harbor  is 
I>rotected  on  the  north  side  by  a  pier  consisting  of  467  linear  feet  of 
crib  work,  30  to  24  feet  wide,  and  built  between  the  years  1876  and 
1881,  of  373  linear  feet  of  old  crib  work  built  previous  to  1886,  and  of 
666  linear  feet  of  pile  revetment  built  in  1886-'87,  and  on  the  south  side 
by  606  linear  feet  of  pUe  pier  built  1867  to  1872,  and  of  213  linear  feet 
of  old  crib  work  built  previous  to  1866.  The  inner  end  of  the  north 
revetment  is  connected  with  the  shore  and  the  new  light-house  depot 
bulkhead  by  a  pile  wing  179  feet  long.  The  north  pier  projects  600  feet 
l>eyond  the  present  shore  line  and  the  south  pier  640  feet. 

The  373  feet  of  old  crib  work  in  the  north  pier  has  been  maintained 
by  means  of  repeated  patching,  sustaining  piles,  tie  rods,  etc.,  for  the 
last  few  yp^rs,  but  the  time  has  come  when  this  is  no  longer  practica- 
ble, and  the  work  should  be  rebuilt  above  the  water  line,  and  as  a  con- 
siderable portion  of  the  channel  wall  below  the  water  has  been  lost, 
close  piling  will  have  to  be  driven  here  to  support  the  new  superstruc- 
ture,   To  rebuild  this  work  |n  proper  shape  is  estimated  to  cost  $6,000. 

The  filling  in  the  north  revetineut  Uas  settled  considerably,  and 
in  order  to  £|void  the  loss  of  the  stone  ballast  ^nd  exclude  the  sand  of 
the  ban)^  behind  from  the  channel  it  should  ^gMn  be  refille4  with  brush. 
This  it  is  estimated  wijl  cost  $600.  Some  n^nor  repi^irs  tq  the  other 
parts  of  the  north  pier  and  to  the  south  pier,  which  will  not  cost  above 
$1,000,  will  put  tl^e  existing  channel  revetments  ^t  the  entrance  into 
jgood  repair  for  some  years  to  come. 

The  present  constructions  are  not  sufficiept,  however,  to  maintain 
the  projected  entrance  depth,  owin^  to  their  i^s^f^cient  extension.  In 
the  Annual  Beport  for  1891  it  is  said : 

Th<B  accnmulationof  sand  from  the  action  of  the  winds  and  the  currents  i^  affi^ins^ 
the  north  pier,  and  this  has  ifow  occasioned  hars  and  shoals  of  10  feet  heyoqd  the 
end  of  the  north  pier  and  overlapping  to  the  southward  across  the  entrance.  Ii^ 
fact  the  hnoy  marking  the  entrance,  as  established  this  spring  about  1,000  feet  ^ 
little  north  of  west  firom  the  end  of  the  north  pier,  marks  tne  south  end  of  a  shoal 
upon  which  there  is  but  13  feet  of  water. 

The  conditions  at  the  entrance  went  from  bad  to  worse  until,  in  th0 
the  fall  of  1891,  a  shoal  with  only  7  feet  of  water  on  it  overlapped  the 
end  of  north  pier  and  projected  nearly  100  feet  in  front  of  it  into  the 
channel.  Several  vessels  ran  aground  on  it  while  trying  to  enter  the 
liarbor,  but  all  escaped  without  serious  damage,  as  the  lake  happened 
to  be  quiet  at  the  time. 

Subsequently  this  shoal  was  partially  scoured  out  under  the  combined 
influence  of  southwesterly  gales  and  the  river  current,  but  the  ma- 
terials were  distributed  farther  out  and  added  to  the  ridges  extending 
from  the  north  across  the  harbor  entrance,  raising  the  summit  of  the 
first  bar  about  500  feet  beyond  the  end  of  north  pier  to  11  feet  below 
the  water  Qni£eice» 
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Under  date  of  November  10, 1891,  a  special  report  was  made  (copy 
herewith),  the  conditions  being  such  as  to  greatly  alarm  the  vessel  in- 
terests and  threaten  the  practical  closing  of  the  harbor.  In  fact,  for 
a  time,  one  of  the  transportation  companies  that  had  made  provision  for 
continuous  shipments  was  compelled  to  forward  its  freights  to  Grand 
Haven  and  tranship  from  there. 

In  December  the  best  crossing  of  the  outer  bar  was  1,200  feet  distant 
from  the  end  of  the  north  pier,  and  about  500  feet  south  of  its  prolonged 
channel  face,  with  16  feet  of  water,  which  the  wave  action  practically 
reduced  to  little  better  than  12  or  13. 

At  the  earnest  solicitaton  of  the  Milwaukee  and  Eastern  Transit  Gom- 
pany,the  Government  dredge  Farquhar  endeavored  to  open  an  18-foot 
channel,  50  feet  wide,  across  the  ll-foot  shoal  during  the  latter  half  of 
December,  the  company  agreeing  to  pay  the  expenses  of  the  plant  while 
idje  on  account  of  the  weather.  As  a  matter  of  fact  but  five  days  were 
found  fit  for  work  between  December  11  and  January  5,  and  it  having 
become  obvious  to  the  company  that  further  dredging  on  the  bar  was 
futile,  the  attempt  in  that  direction  was  discontinued  and  the  plant  laid 
up. 

The  weather  conditions  of  the  past  winter  were  more  nearly  normal 
than  had  been  the  case  for  several  years.  Ice  formed  in  considerable 
quantities  in  the  lake  and  its  beneficiiil  action  in  protecting  the  water 
from  the  weight  and  action  of  storms  was  made  particularly  evident  at 
St.  Joseph.  With  the  surface  covered,  wave  action  was  suspended  and 
the  current  of  the  river  had  its  normal  effect  in  scouring  out  a  channel 
to  a  navigable  depth  nearly  in  the  direct  prolongation  of  the  piers. 
Thereafter  less  diflQculty  was  experienced  and  the  winter  business  of  the 
port  continued  with  fair  measure  of  regularity. 

The  freshets  this  spring  have  been  of  unusual  volume  and  persist- 
ence, and  immense  amounts  of  silt  have  been  brought  down  by  the 
river  current.  Large  deposits  were  made  on  the  bars  outside  the  en- 
trance, but  the  material  was  soft  and  a  vessel  could  plow  through  2  or 
more  feet  of  it  without  serious  hindrance.  In  time  it  is  probable  that 
this  lighter  material  will  disappear  from  the  channel  crossings  of  the 
bars  and  be  elsewhere  distributed. 

The  present  project  does  not  provide  for  any  further  pier  extensions, 
but,  as  stated,  in  the  special  report  of  November  10, 1891,  it  is  evident 
that  the  piers  should  be  built  out  to  beyond  the  outer  bar  if  the  required 
depth  at  the  enti-ance  is  to  be  secured. 

The  Government  constructions  at  anc^below  the  mouth  of  Benton 
II arbor  Canal  consist  of  some  1,390  linear  feet  of  plank  beam  revet- 
ment on  the  north  side  of  the  canal,  with  a  gap  of  190  feet  nearer 
the  middle  for  the  passage  of  the  waters  of  the  Paw  Paw  River,  of  728 
feet  of  pile  work  14  feet  wide,  called  the  wing  dam,  connecting  at  the 
upper  end  with  the  revetment,  and  continued  at  tlie  lower  end  by  194 
feet  of  close  piling.  The  wing  dam  and  piling  constitute  a  sort  of  train- 
ing dike  to  guide  the  combined  waters  of  the  St.  Joseph  and  Paw  Paw 
yivers  in  a  collected  stream  toward  the  lower  harbor  and  direct  them 
toward  the  draw  opening  in  the  Chicago  and  Western  Michigan  Rail- 
road bridge.  In  1891,  the  Cincinnati,  Wabash  and  ^lichigan  Railroad 
extended  their  track  from  Benton  Harbor  down  the  north  canal  bank 
to  the  wing  dam  and  built  a  grain  elevator  immediately  back  of  it,  near 
its  upp^r  ^nd,  and  a  warehouse  just  behind  the  revetment,  with  a  view 
to.  los^iing  and  unloading  vessels  across  these  structures.  The  entire 
wing  dam  is  at  the  present  time  decayed  and  the  filling  in  it  has  settled 
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to  snch  an  extent  that  throughout  the  greater  part  of  its  length  the 
water  is  5  to  6  feet  deep  in  it.  In  this  condition  it  naturally  is  incapable 
oF  subserving  the  purpose  for  which  its  was  built,  and  should  in  part  be 
rebuilt  above  water  and  refilled.  The  plank  beam  revetment  is  also  in 
a  broken-down  condition.  There  is  an  agreement  with  the  railroad 
company  whereby  the  company  is  to  remove  this  revetment  and  replace 
it  by  a  substantial  sheet-pile  structure  about  10  feet  farther  back,  thus 
insuring  to  the  canal  the  projected  width  of  100  feet.  The  railway 
comp£kny,  if  permitted  to  use  the  wing  dam,  shotlld  also  rebuild  it  as 
far  as  their  works  extend.  It  is  estimated  that  it  will  cost  $6,000  to 
repair  and  refill  the  other  part  of  the  wing  dam. 

The  remaining  part  of  the  north  bank  of  the  canal  and  the  winding 
basin  at  Benton  Harbor  are  revetted  by  the  owners,  but  most  of  these 
revetments  are  badly  built  and  permit  the  soil  from  behind  to  wash 
into  the  canal.  The  south  bank  has  nothing  that  can  be  called  a  re- 
vetment, but  the  city  of  Benton  Harbor  has  recently  passed  ordinances 
requiring  all  riparian  owners  to  properly  bulkhead  their  fronts. 

The  dredging  in  progress  at  the  commencement  of  the  fiscal  year  was 
continue<l  untU  October  28, 1891,  and  during  this  time  the  winding 
basin  at  Benton  Harbor  and  the  canal  were  dredged  throughout  to  a 
depth  of  13  feet;  the  main  channel  in  the  harbor  below  the  canal  was 
deepened  to  16  feet,  as  well  as  the  shoal  area  between  the  railroad 
bridge  and  the  north  revetment,  and  a  channel  50  feet  wide  and  17  to 
18  feet  deep  rras  made  across  the  bar  between  the  ends  of  the  piers. 
The  approach  to  the  life-saving  station  back  of  north  pier  was  also 
deepened,  and  the  shoal  at  the  mouth  of  the  Paw  Paw  in  the  canal  hav- 
ing reappeared,  this  was  again  dredged  out  before  the  plant  left  for 
Michigan  City. 

The  dredge  Farquhar  again  arrived  at  the  harbor  on  December  11, 
1891,  and,  as  already  stat^,  was  temporarily  kept  in  commission  in  the 
attempt  to  open  a  passage  across  the  bar  in  M^nt  of  the  entrance. 

During  the  winter  the  Government  plant  was  repaired,  and  on  the 
16th  of  April  the  dredge  resumed  operations  and  again  restored  the 
navigation  in  the  canal  to  a  depth  of  13  feet.  The  flood  in  the  St.  Jo- 
seph Eiver,  which  set  in  early  in  May,  made  further  dredging  in  the 
liarbor  impossible  for  the  time  being,  and  the  plant  was.  sent  to  SoutljL 
Haven.  The  total  dredging  during  the  year  amounted  to  67,620  cubic 
yards. 

At  the  present  time  much  complaint  is  made  regarding  the  navigation 
in  St.  Joseph  Harbor,  the  high  river  having  brought  down  large  quan 
titles  of  sand  from  above,  aiid  the  available  depth  above  the  railroad 
bridge  is  only  11  to  12  feet.    The  service  of  a  dredge  will  be  required 
here  as  soon  as  further  appropriations  shall  have  been  made. 

The  repairs  of  the  north  revetment,  by  refilling  with  brush  and  stone, 
were  completed  in.  July,  1891,  and  the  effect  became  apparent  at  once, 
as  no  more  sand  found  its  way  through  this  work  afterwards.  A  plank 
walk  was  laid  over  the  revetment  from  the  inner  end  of  th^  elevated 
walk,  which  was  rebuilt. 

The  incomplete  portion  of  the  superstructure  of  the  south  pier  was 
finished.  The  gap  in  the  end  wrall  of  the  north  pier,  under  the  super- 
structure, was  closed  with  vertical  timbers,  phK'cd  with  the  help  of  a 
diver,  and  end  the  crib  filled  with  stone  and  decked.  The  end  of  the  pier 
was  subsequently  injured  by  one  of  the  steamers  which  ran  aground 
on  one  of  the  shoals  near  it  and  broke  off  the  end  horns.  The  damage 
was  r^aired  with  extra  timbers  and  tie  rods,  and  a  washout  at  station 
7  in  the  north  pter  was  closed  with  plank  aprons  and  stone  ballast. 
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The  Chicago  and  West  Michigan  Railway  has  commenced  dredging 
out  the  passages  through  the  drawbridge,  in  accordance  with  the 
order  of  the  Secretary  of  War.  They  have  oeen  much  delayed  by  the 
rapid  current  in  the  river,  due  to  the  persistent  freshets,  making  dredg- 
ing diflficult  and  at  times  impracticable,  but  they  are  doing  what  they 
can  to  get  the  dredging  done,  and  will  have  it  completed  in  July. 

In  October,  1891,  pursuant  to  renewed  complaints  against  the  Chicago 
and  West  Michigan  Railway  bridge  as  an  obstruction  to  the  harbor,  a 
public  hearing  was  held  and  subsequent  report  submitted  under  date 
of  November  27, 1891. 

A  permanent  bench  mark  was  established  on  top  of  a  bonding  iron  in 
the  coping  on  the  southwest  corner  of  south  abutment  of  the  railroad 
bridge  and  connected  by  duplicate  levels  with  the  United  States 
gauge.    Its  elevation  is  6.63  feet  above  zero.    A  series  of  accurate  water 

auge  readings  was  commenced  June  1,  to  be  continued  through  June, 

uly,'  and  August,  for  the  purpose  of  obtaining  data  for  the  adjustment 
of  the  zero  of  the  gauge  to  a  uniform  level  with  the  gauges  at  the  other 
harbors. 

For  the  fiscal  year  1894  the  following  estimate  is  submitted:  For 
rebuilding  373  feet  of  old  crib  work  in  north  pier,  $5,000;  for  refill- 
ing north  revetment,  $600;  minor  repairs,  $1,000;  for  repairing  wing 
wall,  $6,000:  for  additional  dredging,  $10,000;  which,  with  contingen- 
cies, makes  $25,000.     • 

To  this  should  be  added  the  funds  required  for  extending  the  piers, 
viz,  120  linear  feet  of  extension  of  north  juer,  which  would  represent 
two  seasons'  work,  and  if  put  under  one  contract  could  be  done  for  $100 
a  foot;  total  $120,000.  The  estimate  for  the  fiscal  year  1894  is  there- 
fore $145,000. 

The  Light-House  Establishmeiit  maintains  a  fifth-order  light  at  the  end  of  the  north 
pier,  and  has  recently  established  the  fonrth-order  revolving  coast  light  on  the  bluff 
m  St«  Joseph.  The  Life-Saving  Service  has  a  station  at  the  inner  end  on  the  north 
pier. 

This  harbor  is  included  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Appropriationt  for  St,  Joseph  Harhor  and  Biver,  Michigan. 


Act  of— 

July  11. 1870 : $15,000 

March  a,  1871 10,000 

June  10, 1872 3,000 

Jnne23,  1874 2,000 

MarchS,  1875 35,000 

August  14,  1876 *  12,000 

June  18,  1878 12,000 

March3,  1879 6,000 

June  14, 1880 8,000 

March3,  1881 10,000 

August  2,  1882 12,000 

July  5,  1884 16,000 

August  6,  1886 10,000 

August  11,1888 12,000 

September  19,  1890 20, 000 

Total :.  374,113 

Original  estimated  cost  of  the  work  as  revised  in  1892 $519, 118. 00 

Whole  amount  appropriated  from  1836  to  and  including  act  of  Septem- 
ber 19, 1890 374,113.00 

Whole  amount  expended  to  June  30, 1892 273,831.29 

Amount  carried  to  surplus  fund * ,B0 

Digitized  by  VjOOQIC 


Act  of— 

.July  4,  1836 $20,000 

March  3,  18.37 15,000 

.Inly  7,  1838 51,113 

March3,  1843 25,000 

.June  11,  1844 20,000 

August  30,  1852 10,000 

.hme28,  1864 15,000 

.Tnne23,  1866 6,000 

March  2,  1867 23,000 

1867— 

Allotted  from  harborrt 
on  North  western 

Lakes $7,500 

Transferred  in  1870  to 
Grand  Haven  Har- 
bor          500 


7,000 
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Money  statement, 

July  1, 1891,  balance  unexpended $11,102.64 

June  30, 1892,  amount  expended  durin)(  fiscal  year 9, 821. 73 

July  1, 1892, balance  unexpended 't 1,280.91 

July  1, 1892,  outstanding  liabilities 632.33 

July  1, 1892,  balance  available 648.58 

Amount  appropriated  by  act  approved  .July  13, 1892 * 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 60, 648. 58 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  85, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  rWer  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  ST.  JOSEPH  HARBOR,  MICHIGAN, 

Entrances  and  clearances. 


Years. 

Number. 

BoTonae 
ooUectod. 

Tonnage, 

Piscalyear: 

560 
467 
789 
580 
879 
966 

$1,096.14 
361.57 
248.53 

1885     

1886 

1887 

144,000 
208,797 

1888 : 

Calendar  T«ar  1889 

359,925 

■ 

Yean. 


l^S^      To„™«,.  1    V^^.       X«.„.ge. 


1800  (inolnding  Benton  Harbor)  . 
1891  (including  Benton  Harbor)  . 


948 
742 


331,607  I 
215,334 


946 
743 


131, 395 
2l5, 591 


Jteeeipts  and  shipments  hy  vessel  at  St,  Joseph  and  Benton  Harbor,  Michigan,  1891,  a 


Articles  received. 

Quantity. 

Tons.  ' 

1 

Articlefi  shipped. 

Qnaiitltj-.'  Tons. 

1 

Cement tons. . 

508 

41 

12 

75 

393 

1.853 

4 

59 

470 

42 

6.417 

12,494 

199 

15 

60 

469 

298 

148 

Ceiuent Unw 

1  277 

Cooperage do. . . 

Carriages do. . . 

1, 113 
1,141 
8,642 

Furniture packages. . 

Fruits  and  vegetables. . .  .tons. . 

282 

Canned  goodn cases. . 

Fruits  and  v^cr^tai^les tnnn . . 

3,515 

Feed bushels.. 

15,700 
18,525 

Fish do... 

Hour barrels.. 

Fertilizer tons^. 

l<lour barrels.. 

Hides buMle«.. 

Iron tons.. 

10,760 
561 

1.076 
27 

Groceries packages . . 

Iron tons.. 

390 

20 

Livestock head.. 

Lumber Mfeet,B.M.. 

Merchandise tons. . 

40 
359 

8 

Live  stock head.. 

Lumber M  feet, B. M.. 

236 
2,867 

634 
86, 540 

Jf erohandise tons . . 

Nails kegs.. 

Paper bundles.. 

Produce crates.. 

Pipe,  sewer tons. . 

3,510 

52,478 

141 

178 

Paper  .: bundles.. 

Pit<?h barrels.. 

Posts 

8,964 

100 

3,000 

75 

1,155 

2,960 

2,654 

22 
120 

Stone cords.. 

Sugar barrels.. 

Sundries packages.. 

Rags bales.. 

Starch boxes.. 

Sugar barrels.. 

Sundries tons.. 

617 
719 
170 

116 

18 

43 

1,139 

Tobacco hogsheads. . 

Vinegar,  cider barrels . . 

Wo^ sacks.. 

Total 

127 

2,820 

165 

30 

282 

17 

Total 

28,562 

55,141 

a  Compiled  from  statement  furnished  by  the  collector  of  customs. 

*  Of  which  $1,000  may  be  expended  on  St.  Joseph  River*  GoOqIc 
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ReceipiB  and  shijrmenta  by  vessel  at  St.  Joseph  and  Benton  Harbor,  Michigan,  1891J* 


Articlea  received. 

Quantity.   Tons. 

Articles  shipped. 

Qaantity. 

Tons. 

Coal r tone.  J 

ae,ooo 

325 

Farm  piodnce paclcagos. . 

Fruita  and  recetablea. .  .tons.. 

2,000 

100 

Lime  and  cement barrels . 

2,000 
38,250 

10.310 

Lumber M  feet.B.M. 

68.012 

Fish do.... 

am) 

Merchandise,      miscollanoous, 
tons . 

25,000  ' 
179 

1 

Flour barrels.. 

Livestock head.. 

Merchandise ^...Um^.. 

15,000 
3,150 

1,5«) 
537 

Salt barrels.. 

1           500 

i2,ieo 

Total 

Total 

1 !l03.512  1 

31,307 

1 

•Compiled  from  stnteiiicnt  fiirnisluMl  by  tl»c  (Trahain  and  Morton  Transportation  C.k>ni]>any. 

John  Higraan^  jr.,  prosidont  Board  of  Trade  of  St.  Joseph,  pLaceM  the  tonnai^e  of 
St.  Joaoph  Harbor  for  1H91  at  a  total  of  130,189  Um». 


eepokt  of  major  william  ludlow,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mieh.y  November  lOy  1891. 

General  :  In  compliance  with  Department  indorsement  of  Novem- 
ber 6,  on  the  letter  of  November  3,  from  the  Hon.  J.  C.  Burrows,  with 
inclosures  to  the  Secretary  of  War,  relative  to  the  obstructions  at  the 
mouth  of  the  St.  Joseph,  Mich.^  Harbor,  I  beg  to  report  a^s  follows: 

Since  the  opening  of  navigation  the  conditions  existing  at  the  St.  Jo- 
seph entrance  have  been  the  cause  of  much  solicitude,  and  the  situa- 
tion has  been  closely  observed  by  means  of  repeated  partial  surveys  and 
examinations  and  several  personal  insepections. 

The  causes  are  to  be  found  partly  in  general  conditions  disadvan- 
tageously  affecting  all  lake  navigation,  and  partly  in  local  circumstances. 

The  matter  is  briefly  referred  to  and  the  remedy  indicated  in  the  re- 
cent Annual  Eeport. 

The  accumulation  of  sand  fromihe  action  of  the  winds  and  currents  in  the  lake 
is  against  the  north  pier,  and  this  has  now  occasioned  bars  and  shoals  of  10  feet  be- 
yond the  end  of  the  north  pier  and  overlapping  to  the  southward  across  the  entrance. 
In  fact,  the  buoy  marking  the  entrance,  as  established  this  spring,  abont  1,000  feet  a 
little  north  of  west  from  the  end  of  the  north  pier,  marks  the  south  end  of  a  shoal, 
npon  which  there  is  but  13  feet  of  water.  If  the  official  project  is  to  be  adhered  to 
it  will  be  needful  to  give  some  such  extension  as  this  to  the  north  pier,  leaving  the 
question  of  making  addition  to  the  south  pier  for  future  consideration,  although  it 
would  probably  be  found  advisable  to  extend  the  south  pier  500  feet,  to  a  point 
about  opposite  the  present  end  of  the  north  pier,  and  about  400  feet  south  of  it. 

St.  Joseph  Harbor  is  one  of  the  oldest  on  the  lake,  having  been  se- 
lected as  early  as  1836  for  improvement  as  a  harbor  of  refuge.  The 
works  were  gradually  extended  and  later  included  the  maintenance  of 
the  canal  leading  to  Benton  Harbor. 

Of  recent  years  the  appropriations  made  were  expended  mainly  in 
dredging  and  repair  work  as  the  age  of  the  pier  construction  required, 
and  the  increasing  requirements  of  navigation  called  for  deeper  chan- 
nels. The  circumstances  exterior  to  the  piers  continued  tolerably  sat- 
isiactory,  with  entrance  depth  of  13  to  15  feet. 

It  is  now  some  twelve  years  since  any  considerable  extension  has 
been  made  to  the  north  pier,  which  by  reavsou  of  the  accumulation  of 
sand  against  it  is  the  important  one  at  St.  Joseph,  and  during  this 
period  the  accretions  on  the  north  foreshore  have  continued,  until  they 
have  at  length  reached  a  point  where  they  have  overlapped  the  pier 
and  are  pushing  around  to  the  southward  in  great  volume  across  the 
harbor  entrance.  ^  i 
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This  movemeiit  and  the  resulting  formation  of  extensive  shoals  have 
been  greatly  expedited  by  the  open  winters  of  the  past  three  years, 
giving  the  northwest  gales  free  sweep  on  the  lake,  and  at  this  time  are 
especially  aggravated  by  the  abnormal  level  of  the  lake,  which  is  about 
1  foot  lower  even  than  the  extraordinary  low  water  of  one  year  ago. 

The  results  are  shown  in  the  accompo^nying  tracing  from  the  most  re- 
cent survey. 

During  the  earlier  part  of  the  season  the  course  catering  was  nearly 
.straight  in  after  getting  the  outer  black  spar  buoy  abreiist 

Later,  a  small  shoal  iformed  close  to  the  end  of  the  north  pier,  which 
has  since  developed  into  the  extensive  areas  inclosed  within  the  10-foot  y 
contour,  with  depths  of  7j^  and  8  feet  upon  them.  At  present  this 
shoal  lies  across  the  prolongation  of  both  piers  and  has  crowded  the 
entrance  to  the  southward,  toward  the  10^  and  11  foot  shoal  lying  on 
that  side,  the  heavy  gales  in  October  having  occasioned  the  rapid  and 
large  accumulations. 

The  obvious  remedy  is  the  westward  extension  of  the  north  pier  past 
the  black  buoy  to  about  the  iS-foot  contour,  a  distance  of  some  1,200 
feet,  which  would  cost  $100  per  linear  foot. 

I  believe  this  extension  to  be  indispensable  to  the  maintenance  of  the 
harbor,  and  that  it  should  be  provided  for  as  early  as  practicable.  As 
to  temporary  measures  for  the  relief  of  navigation,  I  regret  to  say  that 
I  know  of  none  that  I  could  recommend  or  suggest  at  this  time.  Dur- 
ing the  fall  and  winter  months  the  lake  is  kept  in  a  state  of  almost  in- 
cessant agitation,  such  as  to  make  it  impracticable  to  operate  dipper 
dredges  on  the  bar,  and  such  scanty  work  as  might  be  done  by  await- 
ing a  brief  opportunity  would  be  undone  in  an  hour  or  two.  The 
appropriation  balance  to  the  credit  of  the  St.  Joseph  Harbor  is  but 
$1,500,  and  in  any  case  it  is  manifestly  hopeless  for  a  dredge  to  contend 
with  or  make  any  useful  impression  on  such  an  accumulation  as  has  been 
heaped  up  southward  of  the  line  of  the  north  pier.  I  believe  that  the 
present  conditions  will  probably  become  no  worse,  as  the  outflow  of ' 
the  river  has  a  certain  effect  in  conserving  the  channel,  and  in  all  prob- 
ability the  lake  wiU  r^pe  from  heavy  rains  and  continue  to  do  so,  so  as 
to  raise  the  level  IJ  feet  above  the  present  stag^. 

Meanwhile  the  channel  has  a  navigable  depth  of  13  or  14  feet,  which 
may  improve,  and  with  judgment  in  selecting  the  best  water,  it  may 
continue  to  be  used  in  ordinary  conditions. 
Eespectfull7, 

William  Ludlow, 
Major y  Carps  of  Engineers^ 

Bvt.  Lieut.  Coly  U.  8.  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  JJ.  8.  A» 


KK15. 

IMPROVEMENT  OF  ST.  JOSEPH  RTVER,  MICHIGAN. 

The  project  of  March,  1889,  contemplates  securing  a  depth  of  3  to  4 
feet  firom  St.  Joseph  to  Berrien  Springs,  a  distance  of  25  miles,  by  the 
removal  of  snags  and  bowlders  and  the  construction  of  wing  dams  where 
needed. 

Operations  were  resumed  July  13,  and  continued  till  the  end  of  Sep- 
tember, when  the  available  funds  were  exhausted.    At  Twin  Springa 
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Island  the  whole  current  was  diverted  into  the  right-hand  channel  by 
the  coustniction  of  a  closing  dam  between  the  island  and  the  left  bank, 
a  crude  form  of  training  dike  at  the  foot  of  the  island  was  repaired,  and 
subsequently  an  additional  wing  dam,  100  feet  long,  was  built  about 
1  mile  below  to  maintain  a  navigable  channel  across  the  shoal  caused 
by  the  scour  of  the  concentrated  current  above.  A  second  dam  was 
built  at  the  head  of  Long  Eeach,  7  miles  from  St.  Joseph.  The  river  is 
very  wide  in  this  locality,  and  it  is  probable  that  additional  dams  will 
be  needed  to  insure  a  navigable  depth. 

Farther  down  the  river  at  Royalton  Island,  some  3  miles  above  St. 
Joseph,  the  navigation  is  affected  by  the  stage  of  Lake  Michigan,  which 
during  the  last  few  years  has  been  very  low,  and  in  the  fall  of  the  year, 
when  the  river  carries  a  reduced  volume  of  water,  the  available  depth 
in  this  locality  is  usually  small.  In  order  to  improve  matters  here  as 
much  as  the  limited  means  would  i>ermit,  a  number  of  water-soaked  logs 
were  arranged  as  a  kind  of  dam  across  the  right-hand  channel,  and  the 
left-hand  channel  was  further  confined  at  the  foot  of  the  island  by  a 
dam  of  the  same  material. 

Before  closing  operations  the  entire  stretch  of  river  from  Berrien 
Springs  down  was  cleared  of  such  snags  as  still  remained  to  obstruct 
the  best  water.  Altogether  318  snags,  15  overhanging  trees  and  7 
large  bowlders  were  removed,  and  at  the  end  of  September  an  uninter- 
rupted navigation  of  at  least  3  feet  was  insured  for  the  rest  of  the  sea- 
son. 

It  is  probable  that  these  rude  measures  of  relief  will  not  suffice  to 
keep  the  river  in  good  condition  for  any  great  length  of  time.  The  low- 
water  channel  will  need  to  be  restricted  in  a  greater  degree  and  at  a 
greater  number  of  points,  and  snags  will  be  brought  down  and  lodged 
in  the  channel  at  every  high  water.  It  is  also  probable  that  the  banks 
will  need  protection  at  several  places  to  prevent  erosion.  Heretofore 
the  constructions  have  been  inexpensive,  as  the  materials,  such  as  brush 
and  stone,  cost  only  the  labor  of  gathering  them,  and  the  necessary  tow- 
ing of  the  plant  was  done  gratuitously  by  Mr.  Graham,  the  owner  of 
the  river  steamer.  It  is  probable  that  in  future  the  cost  of  similar  work 
will  be  increased,  as  the  supply  of  suitable  stone  is  now  nearly  ex- 
hausted, and  the  required  brush  may  soon  have  to  be  paid  for. 

For  further  operations  it  is  recommended  that  an  appropriation  of 
$2,000  be  made. 

AppropriaHona  for  improving  St.  Joseph  JRiver,  Michigan. 

August  11, 1888 $2,600,00 

September  19, 1890 1,000.00 

Whole  amount  appropriated,  including  act  of  September  19, 1890. . .    3, 500. 00 

Whole  amount  expended  to  June  30;  1892 3,460.27 

^  Money  statement 

July  1, 1891,  balance  unexpended $1, 003. 18 

June  30, 1892,  amount  expended  during  fiscal  year 953. 45 

July  1,  1892,  balance  unexpended* 49.73 

(  Amount  th  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894     2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  a^ts  of  1866  and  1867. 

*  The  river  and  harbor  act  approved  July  13,  1892,  provides  that  $1,000  of  the 
m[>propriation  for  improving  St.  Joseph  Harbor  may  be  expended  on  St.  Joseph 
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COMMERCIAL  STATISTICS,  ST.   JOSEPH  RIVER,   1891. 

One  steamer,  i/oy  Graham^  95  tons,  load  draft  30  inches,  plyiog  between  St.  Joseph 
and  Berrien  Springs. 

£.  A.  Oxahani  Sc  Co.,  of  St.  Joseph,  Mich.,  states  that  the  freight  carried  on  the 
Graham  amounted  to  about  2,600  tons. 


K  K  i6. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

The  works  of  this  harbor  consist  of  the  improvement  of  Trail  Creek 
by  entrance  piers  100  feet  apart  and  dredging  the  creek  bed  to  13 
feet  (the  local  authorities  and  owners  attendmg  to  the  bank  revetting), 
constitnting  the  ^^  Inner  Harbor."  and  of  extensive  breakwater  and 
pier  constractions  in  the  open  lake,  constituting  the  '^  Outer  Harbor." 

OUTER  HARBOR. 

This  harbor  [extract  firom  Annual  Report  for  1890]  coniiBts  of  several  works  con- 
stmcted  at  diirerent  dates  and  designed  for  the  protection  of  the  general  lake  com- 
merce in  view  of  the  great  development  of  the  shipping  industries  and  the  exposed 
location  of  the  harbor  at  the  head  of  the  lake. 

The  ''Outer  Basin,'' projected  in  1870  and  completed  in  1884,  is  inclosed  on  the 
east  by  the  "east  pier  ^  (originaUy  1,100  feet  in  length,  now  reduced  by  the  advance 
of  the  shore  line  to  half  that),  on  the  north  by  the  ''  breakwater/'  1,400  feet  in 
length,  and  on  the  west  by  the  enter  550  feet  of  the  **  wtot  pier/'  prolonged  for 
that  purpose.  The  entrance,  215  feet  wide,  common  to  the  basin  and  the  creek,  is 
at  the  northwest  angle,  fronting  about  north-northwest  down  the  lake. 

It  was  a  part  of  the  project  that  the  inclosed  area  of  this  "Outer  Harbor". should 
be  dredged  to  a  depth  of  14lfeet,  furnishing  some  40  acres  of  protected  anchorage, 
but  this  has  never  been  done,  and  if  it  were  the  basin  would  still  be  of  no  commer- 
cial value  whatever  for  the  reason  that  the  entrance,  215  feet,  is  too  narrow  for  a 
harbor  of  refuge  and  being  directly  open  to  the  heaviest  storms  on  the  lake,  viz., 
those  from  the  northwest  quadrant,  admits  the  sea  freely  into  the  basin. 

Prior  to  the  completion  of  these  structures  it  was  foufld  that  the  heavy  sea,  in  con- 
junction with  the  powerful  currents  sweeping  westwardly  across  the  mouth,  made 
the  entrance  extremely  hazardous,  for  which  reason  a  spur  pier,  locally  termed  the 
"  Breakwater  Pier/'  projecting  at  right  angles  from  the  west  end  of  the  breakwater 
500  feet  northward  into  the  lake,  was  designed  in  1880  and  completed  in  1889.  This 
pier  has  been  found  of  a<fvantage,  but  the  inherent  difficulties  of  the  situation  re- 
main. There  was,  therefore,  no  "harbor  of  refuge"  for  vessels  needing  shelter  from 
the  storms  of  the  lake  between  Chicago  and  Grand  Haven,  nor,  in  fact,  conld  the 
*'  Outer  Harbor  "  at  Michigan  City  furnish  it  so  long  as  the  northward  oiiening  in  the 
lake  was  retained,  sothat,  in  1^,  the  project  for  the  *'outer  break  water'^wasaMdo*p  ted, 
in  conformity  with  which  work  was  begun  last  season  by  the  construction  of  the  first 
ten  cribs.  The  project  provides- that  the  eastern  end  of  the  new  breakwater  shall 
begin  400  feet  west  of  the  north  end  of  the  Breakwater  Pier,  leaving  that  space  open 
for  an  entrance;  thence  extending  westerly  1,000  feet  to  the  angle  in  the  work; 
thence  inclining  towards  the  shore  at  an  angle  of  135  degrees,  and  extending  another 
1,000  feet. 

The  rei)ort  points  out  the  disadvantage  of  the  proposed  direction  of  the 
outer  arm  of  the  new  breakwater,  approaching  as  it  does  with  its  outer 
end  to  within  600  feet  from  the  then  18-foot  curve,  tliiis  making  any  fu- 
ture extension  of  the  breakwater  impracticable,  and  recommends  a 
modification  of  the  project  so  as  to  change  the  proposed  alignment  to 
one  nearly  parallel  with  the  shoreline. 

Also,  as  a  necessary  condition  of  the  utilization  of  the  large  expendi- 
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tares  made  in  constructing  the  outer  basin,  that  the  400-foot  opening 
be  closed  in  order  to  shelter  the  inclosed  area  of  the  ''  outer  basin" 
and  thus  make  it  available  for  the  intended  puri)ose.  These  recom- 
meudations  have  no  less  validity  at  this  time. 

The  end  of  the  old  breakwater,  where  it  joins  with  the  breakwater 
pier,  was  run  into  by  the  steam  barge  Prentice  in  November,  1891,  and, 
being  very  old  and  tender,  it  was  badly  damaged,  the  eleven  top  courses    • 
of  timber  being  broken.    Eepairs  of  this  part  of  the  work  were  com- 
menced in  May,  1892,  using  timber  and  iron  on  hand  at  the  harbor. 

The  structures  fi>rming  the,  entrance  to  the  "  inner  harbor^  consist  of  ' 
the  so-called  "  west  pie?^  and  the  "  old  east  pier."  The  former  has 
been  repaired  during  recent  years  and  only  needs  a  little  additional 
filling  to  place  it  in  good  order,  but  the  outer  700  feet  of  the  old  east 
pier,  which  is  now  twenty -four  years  old,  is  quite  gone,  the  extreme  end 
having  disappeared  to  several  feet  below  the  water  surface,  and  the 
rest  will  soon  follow,  unless  speedily  rebuilt.  A  portion  of  this  pier 
would  be  removed  upon  the  completion  of  the  project,  but  as  its  service 
is  required  as  a  revetment  for  the  maintenance  of  the  entrance  to  the 
"  inner  harbor.''  and  as  the  10-foot  curve  in  the  "  outer  basin''  is  now 
even  with  the  outer  end,  it  should  be  rebuilt  unless  the  "gap"  is  closed. 
It  is  estimated  that  this  will  cost  $8,000. 

The  operations  durimg  the  year  have  consisted  in  completing  the 
superstructure  over  the  500  feet  of  crib  work  in  the  outer  breakwater. 
These  cribs  were  placed  on  a  heavy  stone  foundation  in  1889,  rising  2^ 
feet  above  water  surface.  When  work  was  commenced  on  the  super- 
structure, in  the  spring  of  1891,  they  had  partly  settled  'on  the  lake 
side  to  4  feet  below  water,  indicating  a  total  subsidence  into  the  lake 
bottom  of  6  to  7  feet.  The  submerged  portion  was  leveled  up  and  a  six 
course  superstructure  built  on  top,  the  upper  course  having  an  eleva- 
tion of  about  6.5  feet  above  the  harbor  zero.  The  work  was  filled  with 
stone  and  decked  over,  the  ends  of  the  deck  phtnk  being  additionally 
secured  with  binding  timbers.  During  the  winter  a  ftirther  settling 
took  place  to  the  extent  of  2.4  feet  in  the  worst  place,  as  ascertained  by 
levels  on  June  16, 1892.  In  order  to  avoid  such  excessive  sinking  of 
the  crib  work  in  the  future,  with  its  attendant  extra  cost  for  rebuild- 
ing, it  is  proposed  to  place  all  work  of  this  class  on  a  pile  foundation, 
and  to  secure  the  structure  by  heavy  stone  rip  rap  against  being  under- 
mined. 

Some  repairs  are  needed  to  the  decking,  whicU  has  been  broken  in 
mauy  places  during  the  past  winter. 

With  the  working  balance  of  $  13,300,  available  July  1,  it  is  proposed 
to  pay  for  the  repairs  of  the  old  breakwater,  which  are  now  under  way, 
for  repairing  the  decking  of  the  outer  breakwater,  partly  renewing  the 
filling  in  the  west  pier,  dredging  for  the  maintenance  of  the  proper 
entrance  depth,  aud  to  reserve  the  rest  to  be  added  to  the  next  appro- 
priation for  such  work  as  may  be  authorized  hereafter. 

For  the  fiscal  year  1894  the  estimate  is  $75,000  for  ten  additional 
cribs  for  the  outer  breakwater,  $8,000  for  repairing  the  old  east  pier, 
and  $5,000  for  other  incidental  repairs,  making,  with  contingencies, 
$100,000. 

The  Light-House  Establishment  maintains  a  coast  liffht  on  the  east  side  of  the  en- 
trance, and  the  Life-Saving  Service  a  station  on  the  old  east  pier  near  the  shore  line. 

This  harbor  isincladedin  the  collection  district  of  Chicago.  The  nearest  Ught- 
house  is  at  Michigan  City.    The  i^earest  port  of  entry  is  ChicagO|  HI, 
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Appropriations  for  improving  harbor  at  Michigan  Cityj  Ind, 


Bate. 


Outer 
harbor. 


Inner 
harlM)f« 


TotAl. 


July  4,  1836..: 

Mar.a,  1837 

Jnly7,  IKW 

Jmiell,  1844 

Aug.  30,  1852 , 

H«r.  2, 1855  (claim  J.  B.  Bowes) 

JuDe23,  18W 

July  25, 1868  (allotment) 

Apr.  10,  1809  (allotment) 

July  11.  1870 

Mar.  3, 1871 

June  10,  1H72 

Mar.3,  1873 

June  23. 1874 

Mar.3,  1875 

Aug.  14,  1876 

June  18.  1878 

1878  (allotuKMit) 

Mar.3,  1879 

June  14,  1880 

Mar.3,  1881 

Aug.  2,  1882 

Julys.  1884  ...-. 

Aug.  5,  1886 

Aug.  11,  1888 

ipt.19,  1890 


Sept. 


Total. 


$25,000.00 
15. 000. 00 
50,000.00 
50, 000. 00 
50,000.00 
50. 000. 00 
.V>.  000.  (H) 
50,  WW.  00 
2, 5«0. 00 
40, 000. 00 
40. 000. 00 
20,000.00 
60, 000. 00 
40.000.00 
54. 375. 00 
90,000.00 
60,000.00 


r25, 000. 00 


721,875.00 


15. 000. 00 
25,000.00 
20.000.00 
10. 000. 00 
1,875.00 
5,000.00 
7,500.00 


$20,000.00 
30,0(0.00 
60,733.59 
25,000.00 
20,000.00 
470.33 
75, 000. 00 
25,000.00 
31. 185. 00 
25,000.00 
15,000.00 
50,000.00 
50,000.00 
50.000.00 
50,000.00 
35.000.00 
75,000.00 
2, 500. 00 
40. 000. 00 
55,000.00 
45,000.00 
80,000.00 
50. 0(10  00 
56.250.00 
05,000.00 
57, 500.  OO 


109,375.00       1,118,638.92 


Original  estimated  cost  of  project  for  outer  harbor,  1870 $324, 421. 40 

Increase  by  cost  of  repairs  and  maintenance  to  1882 90, 067. 10 

Project  for  outer  breakwater,  including  dredging  of  outer  basin,  1882. .      587, 000. 00 

Total  estimates 1,001,488.50 


\^ole  amount  appropriated  and  allotted  1870,  to  and  including  act  of 

September  19,  1890 721,875.00 

Whole  mnount  expended  to  June  30,  1892 706,588.95 

Money  sta  temen  t, 

July  1,  1891,  balance  unexpended $42,954.88 

June  30,  1892,  amount  expended  during  fiscal  year 27, 668. 83 

Jnly  1,  1892,  balance  unexpended ^ 15, 286. 05 

July  1,  1892,  outstanding  liabilities 1,905.71 

July  1, 1892,  balance  avaiUble 13,380.34 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 43, 380. 34 


(Amount  (estimated)  required  for  completion  of  existing  project 249, 613. 50 
Amount  that  can  beprofitably  expended  in  fiscal  yeareiiding  June30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

INNER  HABBOE. 

The  available  depth  having  diminished  to  13  feet  at  the  entrance 
l^nd  to  11  feet  in  some  places  in  the  inner  harbor,  dredging  was  com- 
qienced  at  the  beginning  of  September,  1891,  and  by  the  end  of  the 
year  a  70-foot  channel  16  feet  deep  had  been  excavated  from  the  bend 
at  the  inner  end  of  the  Government  revetments  to  the  entrance,  and 
50  feet  wide  and  16  feet  deep  from  the  bend  to  the  Michigan  Central 
Bailroad  bridge. 

The  dredging  plant  was  thoroughly  overhauled  and  repaired  during 
the  winter,  and  operations  were  resumed  April  22, 1892.  Between  that 
tiro^  fm^  J^ne  30  pie  entraiice  has  again  beeli  deepened  to  18  feet  for 
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a  width  of  100  feet,  the  shoal  places  in  the  interior  nayigation  have 
been  removed  to  a  depth  of  15  feet,  and  dredging  has  begun  on  the 
extension  of  the.  harbor  at  its  inner  end  towards  the  raihx>i^  crossing, 
in  accordance  with  the  project.  The  quantity  dredged  during  the  year 
was  84,893  cubic  yards. 

With  the  working  balance  of  $2,000  at  the  beginning  of  the  fiscal 
year  it  is  proposed  to  maintain  a  13-fbot  navigation  and  to  continue 
the  extension  of  the  channel  at  it& upper  end. 

To  complete  this  work  will  require  the  removal  of  135,000  cubic  yards, 
at  an  estimated  cost  of  $15,000,  to  which  should  be  added  for  repairs 
and  maintenance,  $5,000.  Total  estimate  with  10  per  cent  contingen- 
cies, $22,000. 

Auioimt  appropriated  and  expended  from  1836  to  1869,  inclusive $287, 388. 92 

Original  estimated  cost  of  project  for  inner  harbor,  1870,  reTiaed  in  1892.  131, 375. 00 
Whole  amount  appropriated,  1870,  to  and  including  act  of  September  19, 

1890 109,375.00 

Whole  amount  expended  to  June  30,  1892 105,923.06 

Money  statement. 

July  1,  1891,  balance  unexpended |6,8i2.51 

June  30, 1892,  amount  expended  during  fiseal  year 3,390.57 

July  1, 1892,  balance  unexpended 3, 451. 94 

July  1,  1892,  outstanding  liabilities 1,371.96 

July  1, 1892,  balance  available 2,079.98 

Amount  appropriated  by  act  approred  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 17, 079. 98 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  endinfi;  JnoeSO,  1884      7, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1^  and  1867. 


COIOCBRCIAL  STATISTICS,  MICHIGAN  GITT  HARBOR.   INDIANA. 

EntranoeB  and  cUarances. 


Years. 


Fiscal  year: 

1885 

1886 

1887 

1888 

.  Calendar  year 

1888 

188» 

1890 

1891 


^'°™^r-     XtoJ.    Tonnage. 


1.334 

966 

1,099 

1,167 

1.153 
795 
921 
837 


$116.35 
90.10 


213,686 
213,074 

308,617 
169,103 
179,817 
168.654 


Keevipts  by  rcMtteU,  ISOt. 
[CompikMl  from  Mtalement-A  by  John  M.  ('lark>  «'oU(^t4»r  of  oiistoma.] 


Articles  reoeiveil. 

tons.. 

Quantity. 

Tons. 

Ooal         

8,365 

Lath 

M.. 

14 

78.853 

122,667 

106.064 

246 

62,444 

r>. 

L    .OO 

4 

M.  t«-ot,  B.M.. 

137,968 
S^453 

posta 

nnuibMr. . 

Salt 

ImttcIs.. 

14,618 

Slabs      ... 

cnrda. . 

648 

8Wiirlw>                                                    - '^-- 

7,806 

*     470 

Stone 

tuns - . 

Digitized  by 

Total 

172.477 
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[Printed  in  Hotiee  £x.  IHk*  2io.  197,  llfly-seconil  CougreM,  first  SMsion.] 

PRELIMINARY  EXAMINATION  OF  GRAND  RIVER,  MICHIGAN,  BELOW  GRAND 

RAPIDS. 

United  States  Engineer  Office, 

Detroit^  Mich.,  November  12,  1890. 

General:  Thp  preKminary  examination  of  Grand  River.  Michigan, 
from  Grand  Bapids  to  Grand  Haven,  called  for  by  circular  letter  oi 
September  20, 1890,  from  the  office  of  the  Chief  of  Engineers,  has  been 
made,  and  in  pursuance  of  the  requirements  of  the  act  of  September 
19, 1890, 1  beg  to  report  that  in  ray  judgment  the  river  between  the 
designated  x)oint8  is  "worthy  of  improvement"  as  a  commercial 
highway.  The  main  facts  upon  which  tliis  opinion  is  based  are  given 
somewhat  at  length  in  my  report  of  March  22, 1890,  a  copy  of  which  is 
forwarded  for  incorporation  herewith.* 

A  summary  of  the  main  points  of  this  report  and  of  other  papers  of 
record  and  relating  thereto  is  as  follows: 

1.  In  the  case  of  The  Daniel  Ball  (quoted  in  10  Wallace,  557 ;  also  in 
Parke's  Sup.  Ct.  Decisions,  69)  the  United  States  Supreme  Court  de- 
clares the  national  character  of  the  navigation  as  follows: 

(5)  Grand  River,  io  Michigan,  held  to  be  a  navigable  water  of  the  United  States 
from  its  month,  in  Lake  Michigan,  to  Grand  RapidH,  a  distanoe  of  40  miles,  being  a 
atream  capable  of  bearing  for  that  distance  a  steamer  of  123  tons  burden,  laden 
with  nierchandlBe  and  passengers,  and  Yorming  by  its  junction  with  the  lake  a  con- 
tinued highway  for  commerce,  both  with  other  States  and  with  foreign  countries.     . 

2.  Surveys  and  examinations  of  Grand  Eiver  were  authorized  by  the 
river  and  hia>rbor  acts  of  1880,  1886,  1888^  and  1890,  and  appropriations 
aggregating  $50,000  were  made  for  its  improvement  by  the  river  and 
hirbor  acts  of  1881, 1 882,  and  1884.  Congress,  therefore,  has  repeatedly 
recognized  the  status  and  importance  of  the  stream  as  a  national  water 
way.  * 

3.  Following  my  report  of  March  22, 1890,  and  the  preparation  of  a 
chart  of  th^  river  from  a  new  survey  made  by  the  Board  of  Trade  of 
Grand  Rapids,  Tlie  Board  of  Engineers  in  IS^ew  York,  to  which  the  sub- 
ject was  referred  by  the  Chief  of  Engineers,  reported,  under  date  of 
April  12,  1890,  that  the  river  is  "worthy  of  improvement^'  and  may 
be  deepened  by  dredging  so  as  to  give  6  or  8  feet  to  Grand  Eapids; 
also  that  10  feet  or  more  can  be  obttuned  by  the  same  means,  although 
the  use  of  a  lock  and  movable  dam  might  be  more  economical.  Addi- 
tional information  as  to  the  topography  and  geology  of  the  river  valley 
being  needed  for  the  determination  of  this  and  other  important  ([ues- 
tions,  a  copy  of  this  report!  and  the  accompanying  letters  from  the 


•Omitted;  printed  in  Auuiinl  Report  < 'hiof  of  EuginrerK  for  1890,  pages  2676- 
2681.  ^  J 

t  Omitted  J  printed  in  8**iiatv  K\.  Dor.  Nu.  UM,  Fifiy-liist  ('oujrjvf^s^^ij^O^te, 
ftud  in  Annual  Report  Chief  of  Lngiin'cio  lor  ISW.  p»;;>.'b  -<jS1  J'/Mii.  ^ 
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Chief  of  Engineers*  and  the  Acting  Secretary  of  War*  is  forwarded 
herewith. 

4.  As  is  shown  by  the  accompanying  statement,  dated  November  8, 
1890,  from  the  Grand  Kapids  Board  of  Trade,  it  is  evident  that  the 
commercial  interests  concerned  in  the  improvement  of  the  river  are  of 
great  magnitude  and  that  the  value  of  water  communication  with  other 
lake  ports  and  the  country  generally  would  amount  to  a  large  sum 
annually. 

5.  From  the  data  furnished  by  the  official  surveys  and  reports  and 
the  personal  examinations  made,  it  is  found  that  the  natural  features 
of  the  stream  furnish  indications  favorable  to  its  improvement;  nor 
have  any  been  so  far  disclosed  as  to  discourage  a  reasonable  expectation 
of  its  conversion  into  a  valuable  water  way. 

The  low- water  navigation  is  already  one  practically  of  4  feet.  The 
variations  in  width  are  moders^^te;  the  banks  for  ]bhe  greater  portion  of 
the  upper  part  are  firm  and  with  an  elevation  of  from  4  to  6  feet  above 
low  water;  the  lower  portion  of  tlie  river,  for  one-half  it«  length,  is 
practically  at  the  lake  level  and  the  slope  of  the  upper  portion  varies 
from  3  to  6  inches  to  the  mile.  The  discharge  of  the  river  at  low  water, 
while  moderate,  is  sufficient  to  fill  a  channel  of  8  to  10  feet  with  a 
navigable  width. 

6.  The  case  is  evidently  one  worthy  of  thorough  investigation  to  cover 
the  points  needed  for  a  final  determination  of  the  extent  to  which  the 
navigation  can  be  improved  and  the  best  means  and  cost  of  effecting  it. 

In  my  report  of  March  22, 1890, 1  estimated  the  cost  of  a  thorough 
examination  at  $8,000,  which  the  survey  made  by  the  Grand  Bapids 
people  would  reduce  by  about  $3,000.  I  am  now  of  opinion  that,  with 
$4,000  available  for  the  survey,  all  the  information  necessary  to  th^ 
final  determination  of  the  matter  can  be  procured,  including  a  project 
and  estimates. 

For  convenient  reference  there  is  forwarded  herewith  a  reduction t 
from  the  large  map  of  the  Grand  Rapids  survey,  showing  the  main  fea- 
tures of  the  stream. 
Respectfully, 

William  Lxtdlow, 
Major^  Corps  of  Ungineers^  Bvt,  lAeut,  Col,j  U.  IS.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enf/ineerSy  U.  S.  A, 
(Thi-ough  Coi.  O.  M.  I*oe,  Corps  of  Engineers,  Division  Engineer. 
Northwest  Division.) 

[Firot  mdui-sement.] 

U.  S.  Enginkkr  Ofpick, 
Detroit,  Xovemher  14,  1S90. 
Respectfully  forwarded. 

As  a  report  of  preliminary  examination  these  pappus  seein  to  me  to 
be  exhaustive.  I  have  i)er!^oually  examined  the  river,  as  well  as  it 
could  be  done  in  one  day,  and  concur  in  the  opinion  of  Major  Ludlow, 
that  it  is  worthy  of  imi)rovement. 

I  therefore  reconnnend  that  his  project  and  estimate  for  a  survey  and 
examination  be  approved. 

O.  M.  PoK, 
Col,,  Corps  of  Engineers,  vte,^ 
Engineer  Northwest  Division, 


*  Omitted;  ]irinttMl  in  Sniatt^  Ex.  Doc.  No.  104,  Filty-tir»t  ('ongrefc»Hj  tii-st  Hesbiou. 
tliot  printed. 
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lettek  of  tue  gkaxd  rapids  board  of  trade. 

Grand  Rapids  Board  of  I'rade, 

Crrand  Eajyids,  Mick.,  November  8,  1890, 
Dear  Sir:  In  reply  to  your  favor  of  October  31,  requesting  data  relating  to  the 
improvement  of  Grand  River,  allow  me  to  preHont  the  following  faets  and  figures : 

1.  The  population  of  the  city  of  Grand  Kapids  as  shown  by  ttie  recent  census  was 
64,147 — the  population  of  the  so-called  half-mile  strip,  north,  east,  south,  an4  west, 
which  at  the  next  session  of  the  legislature  will  be  added  to  the  city,  is  10,364  or  a 
total  of  nearly  75,000 — ^having  more  than  doubled  our  population  in  ten  years. 

2.  The  statistics  gathered  by  the  board  will  show  that  this  city  is  preeminently  a 
manufacturing  town,  hatfing  949  manufacturing  establishments  of  all  descriptions, 
producing  goods  to  the  value  of  $28,842,468  per  annum  ($6,768,000  of  the  above  is 
furniture). 

3.  Our  furniture  finds  a  market  in  every  State  of  the  Union  and  many  foreign 
countries,  our  factories  in  that  branch  of  industry  being  the  largest  in  the  world. 

4.  Since  the  enactment  of  the  interstate-commerce  law,  railroad  freight  rates  to 
the  West  have  been  largely  increased,  forcing  our  manufacturers  in  sharp  and,  in 
several  instances,  niiuous  competition  with  centers  nituated  on  our  lakes  and  navi- 
gable rivers,  compelling  some  to  remove  their  plants  to  cities  where  water  commu- 
nication with  Lake  Michigan  was  hud,  and  some  to  change  their  line  of  manufacture. 
Iron  industries,  having  their  attention  called  to  our  city  through  its  well-earned  rep- 
utation in  the  wood-working  lines,  have  passed  us  by,  needing  cheap  water  trans- 
portation, at  least  for  their  raw  material,  and  have  located  at  lake  ports.  The  hard- 
wood lumber,  of  which  we  at  present  use  28,000,000  feet  annually,  becomes  each  year 
more  difficult  of  access  by  railroad  and  the  fine  oak  timber  lands  in  Manistee,  JBen- 
zic,  Antrim,  Charlevoix,  and  other  counties  in  northern  Michigan  are  rapidly  invaded 
by  mannfacturerH  from  Chicago,  Milwaukee,  Kenosha,  Racine,  Cheboygan,  and  other 
manufacturing  cities  situated  on  the  opposite  shore- of  Lake  Michigan,  and  we,  for 
the  want  of  water  communication,  are  powerless  to  claim  our  ahare  of  this  wealtJi  so 
much  needed  for  our  future  prosperity. 

5.  The  Jobbing  trade  with  an  investment  of  about  $4,000,000  feels  the  need  of  low- 
water  transportation  to  meet  the  favored  competitors  of  Detroit,  Chicago,  and  Mil- 
waukee. 

We  need  mere  jobbing  housen  to  meet  the  demand  of  the  rapidly  growing  towns 
of  northern  Michigan  and  of  the  upper  peninsula.  Capital  for  investment  m  such 
enterprises  is  ready,  provided  it  can  get  their  wares  from  the  eastern  markets  and 
from  foreign  countries  by  an  all-water  route. 

Grand  Rapids  is  a  port  of  entry  and  we  import  direct. 

6.  That  the  manufacturing  and  commercial  interest  of  Grand  Rapids  is  growing, 
notwithstanding  our  many  difficulties,  is  evidenced  in  the  fact  that  the  combined 
tonnage  of  our  railroads  and  one  small  river  steamer  for  1889  was  1,120,823  tons  as 
against  688,000  tons  for  1><88,  and  the  year's  business  from  data  at  hand  to  date  will 
show  still  a  larger  amount. 

The  passenger  traffic  for  1889  over  these  lines  shows  309,226  persons  in  and  out. 
These  figures  are  obtained  by  us  from  the  official  records  furnished  our  board  by  the 
railroad  companies. 

7.  The  future  of  our  city  will  depend  largely  on  such  improvement  of  our  river  as 
will  permit  lake  vessels  to  load  and  discharge  freight  at  our  port.  ^  Every  business 
man  of  the  city  is  alive  to  that  i>roject.  The  counties  of  Ottawa  and  of  Kent,  through 
their  Representatives,  have  indorsed  this  scheme  by  suitable  resolutions  presented  to 
Congress.  Rapidly  growing  northern  and  western  Michigan  and  the  upper  peninsula 
are  depending  -- 
our  efforts  to  1 
has  increased  i 

more  than  anything  else  the  growth  of  such  sectious  of  oiir  State  as  look  to  GranS 
Rapids  for  their  supplies.  Ilard-wootl  timber  lands  being  cleared  becomes  fine  farm- 
ing land  and  is  taken  up  as  fast  as  it  is  put  on  the  market.  Manufactories  of  various 
kinds  in  woodenware  have  for  the  ]>a8t  two  years  been  started  in  towns  north  of  here 
and  are  successfully  operated,  all  tending  to  large  increase  of  X)Opulation  and  depend- 
ing on  Grand  Rapids  for  support. 

This  all  will  show  the  jirobability  of  large  increase  of  freight  and  passenger  traffic 
at  Grand  Rapids,  and  it  is  fair  to  presume  that  the  increase  shown  in  1889  over  1888 
will  hbld  good  for  the  next  ten  years  to  come,  which  will  give  us  a  tonnage  in  1900  of 
5,500,000. 

But,  anticipating  some  depression  and  bad  years  of  business  and  assuming  that 
the  average  annual  increase  will  be  only  200,000  tons  (which  is  one-half  of  the  1889 
increase),  we  will  still  show  a  tonnage  in  1900  of  over  3,000,000,  making  the  average 
for  next  ten  years  2,300,000  tons.  ^  t 
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With  an  average  savins  of  only  1  cent  per  100  pounds  on  this  traffic  it  repreeenta 
the  enormous  amount  of  $460^000  per  year  that  would  be  saved  in  freight  alone 
going  in  and  out  of  Grand  Rapids. 
If  any  other  information  you  may  require,  I  shall  be  glad  to  furnish  it. 
Respeotfully  yours, 

H.  D.  C.  Van  Asmus, 

Secretary, 
Mig.  WiLLiiiM  Ludlow, 

Corps  of  MngiMers,  U,  8,  A, 
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United  States  Engineer  Office, 

Detroit,  Mich,,  April  11, 1892, 
General  :  I  have  the  honor  to  submit  a  report,  with  accoinpanyiDg 

Eapers,  maps,  etc«  on  the  survey  of  Grand  Eiver,  Michigan,  from  Grand 
Rapids  to  Grand  Haven,  as  authorized  by  the  act  of  September  19, 1890, 
m  the  following  terms: 

Grand  River  below*  Grand  Rapids,  with  a  view  of  determining  the  existence  or 
nonexistence  of  underlying  rock,  the  hydraulics  of  the  river,  and  the  detailed  topog- 
raphy of  the  vaUey  subject  to  overflow. 

Grand  Eiver,  the  largest  in  the  State  and  the  main  affluent  of  Lake 
Michigan,  drains  the  heart  of  the  lower  peninsula,  with  a  watershed 
stretching  across  to  within  40  miles  of  Lake  Erie  and  covering  some 
6,700  square  miles  of  territory.  At  the  mouth  of  Grand  Eiveis,  on  the 
east  shore  of  Lake  Michigan,  is  the  town  of  Grand  Haven,  whose  hjwr- 
bor  has  always  been  an  important  harbor  of  refuge  by  reason  of  its 
capacity  and  depth,  due  to  the  large  discharge  of  the  stream.  Forty 
miles  up  the  river,  at  the  head  of  navigation,  is  the  city  of  Grand  Eapids, 
an  exceptionally  thriving  center  of  population  and  industry,  whose 
products,  particularly  furniture,  reach  the  markets  of  the  world. 

Between  Grand  Haven  and  Grand  Rapids  the  river  is  navigable  for 
light-draft  vessels,  the  depths  diminishing  from  4  fathoms  in  the  harbor 
to  4  feet  in  the  upper  reac^.hes,  with  a  few  bars  of  less  depth  at  mini- 
mum stages,  and  this  navigation  it  is  proposed,  if  practicable,  to  deepen 
and  maintain  in  order  that  the  full  capacity  of  the  stream  for  water 
transportation  may  be  developed.  The  question  therefore  resolves  itself 
into  (1)  the  extent  to  which  the  physics  of  the  stream  and  its  valley 
will  admit  of  betterments  of  the  existing  transportation  facilities,  (2) 
the  means  best  adapted  to  this  end,  and  (3)  the  cost  of  securing  tiiem. 

For  a  better  understanding  of  the  general  and  special  aspects  of  the 
matter,  its  official  history  may  first  be  summarized. 

The  status  of  the  navigation  in  question  was  adjudicated  by  the 
Supreme  Court  of  the  United  States  in  the  case  of  The  Daniel  Ball  (10 
Wallace,  557),  as  follows: 

Grand  River,  in  Micliigan,  held  to  be  a  navigable  water  of  tlie  Unit«Ml  State*  from 
its  mouth  in  Lake  Michigan  to  Grand  Kapids,  a  distance  of  40  niileH,  Vteiug  a  Htrcam 
capable  of  bearing  for  that  distance  a  steamer  of  123  tons  burden,  laden  with  mer- 
chandise and  passengers,  and  forming  by  its  junction  ^vith  the  lake  a  continued 
highway  for  commerce  both  with  other  States  and  witli  foreign  countries. 

The  act  of  June  14, 1880,  authorized  a  survey  and  examination  of  the 
navigable  section,  a  report  of  which  Mas  su1)uiitted  undtM-  date  of  Feb- 
ruary 12,  1881, 

Transit  lines  Avere  nin  on  both  banks  from  Grand  Kapids  to  the  lower 
end  of  the  Ottawa  boom,  a  <list5iu(M'  of  'S.\  niilrs,  and  a  line  of  levels 
on  thu  north  bank  from  Grand  Kapids  to  Spoonville,  20  niilos,  ^vilh  lines 
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of  soiiiidiTigs  across  the  river  300  to  500  feet  apart  and  gauge  readings 
at  four  points. 

The  chart  and  profile,  reduced  to  a  low- water  plane,  showed  that  the 
total  faU  from  Grand  Bapids  to  Grand  Haven  was  about  6  feet,  practi- 
cally concentrated  in  the  stretch  from  Grand  Eapids  to  Lamont  (19 
jniles),  below  which  the  level  was  approximately  that  of  the  lake,  20  miles 
distant.  From  Grand  Eapids  to  GrandviUe  (6  miles)  the  fall  was  3 
feet,  with  a  slope  of  6  inches  to  the  mile,  and  from  GrandviUe  to  Lamont 
(13  miles)  the  fall  was  3  feet,  with  a  slope  of  3  inches  to  the  mile. 

From  Grand  liapids  to  Ba«s  Eiver  (23  miles)  the  natural  navigation 
gave  4  and  G  feet  low-water  draft,  with  a  few  bars  of  less  depth,  and 
from  Bass  River  to  the  Ottawa  boom  (10  miles)  the  natural  navigation 
wft-s  6  and  8  feet,  and  thence  to  Grand  Haven  10  feet  and  more. 

The  cost  of  dredging  with  the  facilities  for  such  work  then  existing 
was  large,  and  at  30  cents  per  cubic  yard  the  estimate  for  an  8-foot 
navigation  by  dredging  and  wing  dams  was  about  $750,000. 

The  act  of  March  3,  1881,  appropriated  $10,000  toward  an  improve- 
ment of  the  river;  that  of  August  2, 1882,  $15,000;  and  that  of  July  5, 
1884,  $25,000;  which  sums  were  mostly  expended  in  deepening  the 
upper  reaches  by  dredging;  but  the  contract  cost  was  excessive,  rang- 
ing from  $1  to  25  cents  and  30  cents  per  cubic  yard,  and  the  net  results 
were  thereby  correspondingly  reduced. 

It  is  to  be  noted,  as  indicating  the  nature  of  the  river  bed  and  the 
possibilities  of  maintaining  a  dredged  channel,  that  the  materials  exca- 
vated and  deposited  near  the  line  of  the  improvenient  are  still  in  place. 

The  subsequent  acts  of  August  5, 1886,  and  August  11, 1888,  author- 
ized further  examinations,  that  of  1888  for  the  first  time  declaring  the 
character  of  navigation  called  for,  viz:  *^a  channel  of  navigable  width 
and  minimum  depth  of  10  feet." 

With  reference  to  this,  after  personal  inspection  of  the  river  and 
careful  examination  of  the  records,  mai)s,  etc.,  1  made  report  under 
date  of  March  22,  LSJK),  fi*oin  which  the  following  is  taken: 

From  the  data  of  record  ti  ^jftni^ral  view  of  tlio  situation  can  be  hacl  and  some 
leading  facts  become  evident.    • 

There  has  been  on  the  part  of  the  coniuiorcial  interests  of  Grand  Rapids  a  strong 
and  well-snstained  endeavor  to  seoure,  if  snch  a  thing  be  pos8ibb%  adecjnate  water 
eommnnication  wilh  Lake  Michigan,  and  in  the  absene*^  of  the  means  of  forming  ik 
jnst  eoncepti<m  of  what  is  practicable,  their  demands  iiave  g<me  Ui  the  fullest  limit 
of  possibility.  Grand  Ra])ids  lias  apparently  ganged  her  navigaticm  requirements 
by  the  ample  measure  of  her  own  development  and  tommercial  standing,  and  insisti'd 
that  the  river  shontd  bo  made  to  fulfill  them,  as  is  indicated  in  Major  l-larwood's  orig- 
inal report,  where  reference  is  luade  to  the  desire  for  means  of  making  shipments  of 
Grand  Kapids  products  direct  to  Europe  without  breaking  bulk.  In  the  course  of 
snch  a  project  as  this  there  are  more  obstacles  than  the  inadequate  capacity  of  Grand 
River. 

The  commercial  statistics  for  the  year  1887  state  the  number  of  operatives  in  the 
380  factories  at  11,110,  the  capital  employed  at  $15,216,400,  a«d  the  value  of  the  an- 
nual product  at  $24,048,800.  Such  industries  as  these  can  not  wisely  be  discouraged, 
and  if  the  difference  in  cost  between  rail  and  water  freights— the  latter  averaging 
about  one-half  the  former  -be  taken  into  account,  the  annual  value  of  water  commu- 
nication, both  to  Grand  Rapids  and  to  the  country  generally,  with  which  ext^-nsive 
dealing  are  had,  must  amount  to  a  large  sum. 

Th£  mformation  furnished  by  the  surveys,  one  of  35  miles  from  Grand  Rapids  in 
1880,  and  one  of  11  miles  in  18i^,  leaves  several  important  points  to  be  covered  before 
final  conclusions  can  be  reached  as  to  the  actual  capacity  of  the  stream  and  the  pos- 
sible extent  to  which  it  can  be  improved. 

The  velocity,  Tolnme,  and  discharge  of  the  river  are  not  known,  nor  the  limits 
within  which  these  vary  at  diiferent  seasons  of  the  year  and  in  different  years. 

The  nature  of  the  banks  and  bed  has  not  been  fully  explored  so  as  to  determine 
the  quantity  and  character  of  material  that  must  be  dealt  with,  whetlier  by  dredg- 
ing; by  revetments  and  wing  walls,  or  by  lock  and  dam,  or  by  all  these  combined  if 
needful.  Digitized  by  VjOOQIC 
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The  topoo^raphy  of  the  lowlands  in  the  valU\v  of  the  stream  still  reniaiw*  to  be 
disclosed  to  show  how  nmeh  of  these  would  be  affected,  and  to  what  extent,  by  an 
artificial  elevation  of  the  surface,  as  comi>ared  with  the  annual  floods  and  high- 
water  stages  of  the  river. 

When  these  facts  are  known,  it  will  then  be  possible  to  estimate,  a§  has  not  yet 
been  done,  the  cost  of  a  permanent  improvemnut  of  the  river  so  as  to  afford  a  uavi- 
ffation  of  6,  8,  or  10  feet,  and  until  this  information  shall  have  been  obtained  and 
thoroughly  considered,  the  qnestions  what  best  to  do  and  what  it  will  cost  to  do  it 
must  remain  matters  of  speculation. 

Some  considerations  r^ative  to  this  matt-er,  and  not  heretofore  stated,  maybe 
mentioned.  Grand  River  is  the  largest  in  the  State  of  Michigan,  and  has  a  water- 
shed of,  roughly,  5,775  square  miles.  The  average  rainfall  at  Grand  Haven,  accord- 
ing to  the  Signal  Service  records,  is  37.65  inches.  Over  the  entire  drainage  area, 
therefore,  the  rainfall  averages  16;019  cubic  feet  per  second.  If  70  per  cent  of  this 
be  allowed  for  evaporation,  absorption,  etc.,  there  will  remain  30  per  cent,  equal  to 
4,806  cubic  feet  per  second,  to  be  discharged  by  the  river.  -  Assuming  a  velocity  of 
2i  miles  per  hour,  equal  to  3f  feet  per  second,  this  average  discharge  would  fill  a 

channel  of  ^^  =  1,311  square  feet  cross  section;  so  that  If  made  trapezoidal,  with 

banks  of  one-half  and  a  bottom  width  of  50  feet,  the  channel  would  be  16  feet  deep 
at  the  mean  stage,  with  a  surface  width  of  114  feet.  If  the  low-water  discharge  of 
the  open  river  be  assumed  at  one-fourth  of  the  mean  discharge,  and  the  velocity  at 
low  stage  be  assumed  at  li  miles  per  hour,  equal  to  2.2  feet  per  second,  the  river  will 

fill  a  croBs-sectionad  area  of  f^  =  546  square  feet,  and  the  50-foot  channel  would 

2.2 
have  a  depth  at  low  stage  of  8.2  feet. 

These  computations  are  given,  not  as  facts,  though  probably  fair  approximations 
from  general  data,  but  as  indicating  the  need  of  further  information  to  verify  or 
correct  them. 

Reverting  to  more  general  considerations,  it  does  not  appear,  even  supposing  it 
impracticable  at  any  reasonable  cost  to  establish  a  water  way  of  snch  capacity  as 
freely  to  admit  the  largest  class  of  lake  vessels,  that  a  less  depth  would  not  be  of 
service. 

The  ruling  draft  for  deep-water  lake  navigation  is  15  feet,  although  many  vessels 
BOW  built  and  building  are  ready  to  load  to  17  feet  as  soon  as  sufficient  depth  of 
water  way  can  be  secured,  and  the  prospect  is  that  20  feet,  as  at  the  new  Sault  Ste. 
Marie  Lock,  will  presently  be  sougnt  for.  But  a  very  large  proportion  of  the  lake 
busincMis  is  done  on  ranch  less  draft.  The  trade  of  numerous  ports  is  conducted  with 
8  and  10  feet,  and  side- wheel  vessels  are  abimdantly  able  to  carry  heavy  cargoes  on 
6  and  7  or  even  5  feet  of  water.  The  Erie  Canal  has  7  feet ;  the  Canadian  canats  were 
built  for  4  and  4^  and  later  deepened  to  9  feet.  These  works,  the  outlets  for  lake 
commerce,  have  cost  millions  of  dollars,  but  no  one  questions  their  compensating 
value  in  the  movement  of  heavy  freights,  the  marketing  of  products,  and  the  reduc- 
tion in  the  cost  of  transportation.  The  Ohio  River  improvement  is  based  on  secur- 
ing a  navigable  draft  of  7  feet  at  an  estimated  cost  approximating  to  $70,000,000. 
The  Mississippi  and  Missouri  are  seeking  improvement  to  5  feet  in  the  upper  portions 
and  to  8  and  10  in  the  main  stream.  The  Great  Kanawha  improvement  is  desigued 
to  secure  6  or  7  feet  for  a  distance  of  96  miles  at  an  estimated  cost  of  $8,000,000:  5 
feet  is  wanted  for  100  miles  of  Elk  River,  and  4  feet  in  the  Fox  and  Wisconsin.-  Tne 
Cumberland  and  others  are  striving,  with  an  expenditure  of  millions,  to  get  8  feet. 

Illustrations  on  these  points  could  readily  be  multiplied,  but  the  facts  are  well 
known  to  those  conversant  with  the  general' subject  of  river  improvement  and  need 
not  be  reconnte<l.  There  is  no  doubt  as  to  the  commercial  value  of  an  8  or  even  6 
foo:  navigation  where  the  business,  actual  and  potential^  is  such  as  to  warrant  it, 
and  th<)  evidence  seems  by  no  means  conclusive  as  to  the  mipracticability  of  secur- 
ing these  or  greater  depths  in  Grand  River.  In  fact,  there  are  certain  conditions 
quite  favorable  to  the  improvement  of  the  stream. 

The  river  at  present  is  practically  in  a  state  of  nature,  no  attempt  having  been 
made  to  control  or  regulate  it,  and  it  can  not  be  considered  that  the  removal  of  a 
few  bars  to  o])en  a  4-foot  navigation  furnishes  a  conclusive  test  of  its  ultimate  capac- 
ity for  improvement.  The  slope  of  the  river  in  its  section  of  maximum  low- water 
inclination,  viz,  the  upper  6  miles  between  Grand  Rapids  and  Grandville,  is  about  6 
inches  to  the  mile,  and  in  the  adjacent  section  of  13  miles  to  Lambnt  is  about  half 
that.  For  the  remaining  distfince  of  21  miles  from  Lament  to  Grand  Haven  there  i» 
no  slope  at  all.  Through  this  lower  stretch  of  21  miles,  therefore,  the  navigation 
can  be  deepened  to  any  desired  extent  without  disturbance  of  its  regimen,  and  the 
maximum  slope  of  the  upper  section  does  not  exceed  that  found  in  numerous  other 
streams  already  navigable. 

The  information  as  to  the  character  of  the  bed  and  banks  of  Grand  River  is  such 
as  to  indicate  considerable  stability.    The  material  dredged  consisted  largely  of 
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Kowlders,  clay,  shingle,  and  gravel,  with  a  mcwlerate  proportion  of  sand.  Dredge 
t;jijt>8 through  these  can  not  again  till  with  the  same  materials,  and  thore  are  no  iudica- 
tjona  of  any  considerable  transportation  of  sand  by  the  current.  The  existence  of 
the  dam  at  Grand  Rapids  itrevonts  this  from  the  upper  river. 

The  logging  industry  of  (irand  River  is  practically  at  an  end.  There  is  but  one 
more  run  of  logs  to  come  out  and  the  sapply  will  be  exhausted.  A  logjam  can  not 
again  occur,  and  the  2^  miles  of  '^boom^'  that  has  preempted  the  best  part  of  the 
river  at  the  head  of  the  deep-water  navigation  can  be  removed  and  the  river  again 
devoted  to  more  general  navigation  uses. 

In  compliance,  therefore,  with  the  requirements  of  Department  indorsement  of 
March  12,  I  beg  leave  to  say 'that,  in  the  language  of  the  act  of  August  11,  1888, 1 
regard  Grand  Kiver  as  worthy  of  improvement  by  the  General  Government  for  the 
reasons — 

(1)  That  Congress  has  in  six  several  acts  recognized  itti  status  and  importance  as 
a  water  way  by  three  appropriations.aggregating  $50,000,  and  by  repeated  orders  for 
4t8  examination. 

(2)  That  the  commercial  interests  concerned  in  the  matter  are  very  large  and  actu- 
ally exist'Cnt,  and  the  annual  money  value  of  an  effective  improvement  would  amount 
to  a  considerable  sum.  ^ 

(3)  That  there  is  practically  a  natural  low-water  navigation  of  4  feet  to  begin 
with,  and  the  physics  of  the  stream,  as  so  far  aacertained,  present  no  insuperable  ob- 
stacles to  its  regulation,  control,  and  conversion  into  a  valuable  water  way,  and  in- 
dicate the  existence  of  none,  other  than  such  as  in  numerous  cases  have  been  encoun- 
tered and  sucoessfully  overcome. 

(4)  That  whatever  may  hereafter  be  determined  as  to  the  practicability  and  best 
means  of  making  the  improvement,  the  case  is  one  that  is  worth  at  least  a  thorough 

,  investigation,  upon  which  to  Uase  final  conclusions  as  to  the  character  and  cost  of 
the  necessary  works  and  constructions. 

To  do  this  I  estimate  that  the  expense  of  the  investigation,  to  cover  all  points  and 
conclude  the  matter,  will  probably  amount  to  $8,000,  and  am  of  opinion  that  the  ex- 
penditure of  this  amount  is  warranted  by  the  circumstances  of  the  case. 

It  is  understood  that  the  Grand  Rapids  Board  of  Trade  has  recently  completed  a 
resurvey  of  the  river  from  Grand  Rapids  to  the  mouth,  with  transit  and  level  lines, 
soundings,  gangings,  etc.,  at  a  cost  of  $3,000,  which  information  will  be  of  value  in 
connection  with  any  future  consideration  of  the  subject,  and  to  that  extent  reduce 
the  cost  of  completing  the  investigation. 

The  subject  ha\ing  been  referred  to  The  Board  of  Engineers  in  New 
York,  report  was  made  as  follows,  under  date  of  April  12, 1890: 

The  new  survey,  made  at  the  expense  of  the  city  of  Grand  Rapids,  has  added 
materially  to  the  information  in  possession  of  the  Board.  Some  matters,  however, 
remain  to  be  determined,  such  as  the  existence  or  nonexistence  of  underlying  rock; 
the  hydraulics  of  the  river  itself;  the  detailed  topography  of  the  immediate  valley 
subject  to  overllow,  etc.  Until  these  facts  are  known  any  opinion  on  the  question 
submitted  to  tlio  Board  must  be  held  subject  to  revision. 

Grand  River  can  be  improved  by  dredging  so  as  to  give  6  or  8  feet  navigation  up 
to  Grand  Rapids  at  a  cost,  provided  rock  is  not  struck,  not  exceeding  $500,000  for 
the  latter  depth  as  first  cost.  In  consequence  of  the  small  low-water  flow  of  the 
river  at  Grand  Rapids  (about  1,091  cubic  feet  per  second)  the  channel  will  have  to 
be  maintained  by  dredging,  the  amount  of  which  can  only  be  determined  by  experi- 
ence. 

The  citizens  of  Grand  Rapids  estimate  the  annual  saving  on  their  freights  by 
an  improved  water  communication  at  $280,000.  The  present  ri  ver  commerce  is  smal I, 
but  with  a  deeper  channel  it  is  probable  that  enough  commerce  would  be  developed 
to  justify  the  expenditure  mentioned  above,  though  the  saving  would  probably  be 
less  than  that  estimated  by  the  citizens  of  (vrand  liapids. 

The  £k>ard  therefore  thinks  the  river  **  worthy  of  improvement." 

Ten  feet  or  more  can  also  be  obtained  and  maintained  by  dredging,  but  the  cost 
would  be  great,  and  a  lock  and  movable  dam  may  be  more  economical.  The  lock 
and  dam  would  be  more  satisfactory,  and  it  is  possible  that  it  would  be  better  than 
dredging  even  to  8  feet,  lliis  question  can  not  be  settled  except  by  a  survey  for  the 
determination  of  the  proper  site  for  such  a  lock  and  dam  by  the  local  officer,  and  of 
theamoraitof  land  which  may  be  overflowed. 

Pursuant  to  these  reports  the  act  of  September  19,  1890,  contained 
provision,  as  already  quoted,  for  further  and  more  speciflc  examination, 
and  on  November  12, 1890,  in  response  to  letter  Irom  the  Chief  of  Engi- 
neers, of  September  20,  I  reported :  That  the  statistics  of  November  8, 
1890,  furnished  by  the  Grand  Eapids  Board  of  Trade  made  it  evident 


2376      REPORT   OF, THE   CHIEF   OF    ENGIXEERS,  U,  S.  AILMY. 

that  the  commercial  interests  concerned  in  the  improvement  of  the 
river  are  of  great  magnitude,  and  that  the  value  of  water  commuuica- 
tion  with  other  lake  jwrts  and  the  country  generally  would  amount 
to  a  large  sum  annually;  that  the  data  already  at  hand  showed  the 
natural  features  of  the  stream  to  furnish  indications  favorable  to  its 
improvement,  and  to  disclose  none  discouraging  a  reasonable  expecta- 
tion of  its  conversion  into  a  valuable  water  way;  and  that,  allowing  for 
the  utilization  of  the  survey  and  maps  made  by  the  Grand  Rapids 
Board  of  Trade,  an  expenditure  of  $4,000  would  suffice  to  complete  the 
investigation  of  the  subject. 

These  views  being  concurred  in  by  Col.  O.  M.  Poe,  Division  Engineer, 
an  allotment  of  $1,000  from  the  general  appropriation  for  surveys  was 
made  in  November,  1890,  and  an  additional  allotment  of  J2,000  in 
March,  1891;  still  later,  viz,  in  February  and  April,  1892,  two  further 
allotments  of  (rKK)  each  brought  the  amount  up  to  the  total  estimated. 

The  work  to  be  done  was  of  a  special  character,  specific  information 
being  called  for  in  the  act  without  reference  to  what  the  progress  of 
the  survey  might  show  to  be  actually  necessary,  and  in  particular  the 
ascertainment  of  the  tox)ogTaphical  features  for  accurate  determination 
of  the  quantity  and  valuation  of  such  lands  as  might  be  subject  to  over- 
liow  in  case  a  dam  were  constructed,  involved  thorough  exploration  of 
the  river  valley,  which  is  largely  covered  with  heavy  timber  and  brush, 
and  in  addition  is  at  several  points  occupied  by  swamps  and  marshes 
of  considerable  extent.  This  portion  of  the  investigation,  which  the 
results  show  was  really  unnecessary,  was  arduous  as  to  the  actual  field 
work  with  tranidt  and  stadia  from  the  necessity  of  removing  obstruc- 
tions to  view  and  progress,  and  proportionally  tedious  in  the  final 
plotting  from  the  multiplicity  and  minuteness  of  the  recorded  data. 
Furthermore,  the  sum  available  prior  to  the  completion  of  the  field 
work  limited  the  number  of  assistant  engineers  whom  it  was  practi- 
cable to  employ,  and  economical  considerations  imposed  the  bunlea  of 
lx)th  field  work  and  plotting  of  thenotes  upon  a  single  individual. 

The  detailed  ox>erations  of  the  survey  ai^e  stated  in  the  accompanying 
report  by  Mr.  Fred  Morley,  assistant  engineer,  to  which  I  beg  to  refer  for 
full  particulars,  and  at  the  same  time  take  occasion  to  express  my  sin- 
cere appreciation  of  the  unremitting  industry  and  zeal  and  the  intelli- 
gence and  thoroughness  with  which  his  work  has  been  done. 

The  projects  and  estimates  given  in  Mr.  Morley's  report,  made  in 
pursuance  of  my  instructions,  have  been  discussed  and  considered 
jointly  and. have  my  general  concurrence.  Care  has  been  taken  to 
secure  entirely  reliable  data,  and  the  computations,  etc.,  have  been 
•  <;heckexl  and  verified.  The  volume  of  the  stream  is  ascertained  at  a 
time  when  from  prolonged  annual  deficiency  in.  precipitation  the  lake 
level  has  fallen  2^  feet  since  1886,  until*  it  has  reached  a  point  lower 
than  the  low  level  of  1872,  the  lowest" heretofore  recorded.  The  dis- 
charge and  low-water  elevation  of  the  river,  employed  as  a  basis  of 
computation,  are  therefore  minima,  and  ftiture  conditions  in  these  re- 
spects will  in  all  likelihood  be  more  favorable,  giving  practical  results 
that  will  either  reduce  the  cost  of  constructing  the  channel  or  increase 
its  relative  (*apacity,  as  circumstances  may  hereafter  indicate  as  most 
advisable.  Furthermore,  it  may  be  observed,  that  as  the  project  pro- 
vides for  a  lO-foot  navigation  at  the  minimum  stage,  the  foot  and  a  half 
additional  depth  found  during  several  months  of  the  navigation  season 
correspondingly  increases  the  pra(5ticable  draft. 

In  computing  the  excavation  needed  for  the  open  channel,  full  allow- 
ance has  been  made  for  the  reduction  in  slox>e  of  water  surface,  and 
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consequent  lowering  of  the  bed  of  the  channel  at  the  upper  limits,  due 
to  the  deepening,  the  datum  slopes  being  less  than  half  an  inch  to  the 
mile  from  Grandville  down,  and  about  two-thirds  of  an  inch  to  the  mile 
from  Grand  Kapids  to  Grandville. 

The  unit  prices  for  material  in  the  estimates  are  believed  to  be  fairly 
liberal,  and  contingencies  of  16  per  cent  are  included  in  the  totals.  Thp 
principal  item,  of  course,  is  the  dredging,  which  is  estimated  at  10  cents. 

In  the  case  of  a  project  of  this  magnitude  there  should  be  no  diffi- 
oolty  in  doing  the  work  within  this  figure.  The  Government  dredging 
at  the  harbors  on  the  east  coast,  with  plant  of  small  capacity  and  mov- 
ing from  point  to  point,  averages  less  than  10  cents,  and  in  one^case  a 
contract  for  60,000  cubic  yards  was  made  at  Portage  Lake  for  that  price. 
When  it  is  a  question  of  handling  3  or  4  million  yards,  the  price,  if 
adequate  means  and  a  properly  equipped  plant  are  available,  should 
not  exceed  7  or  8  cents. 

The  general  conclusions  derivable  from  the  data  now  at  hand  may  be 
stated  iis  follows : 

1.  An  open  10-foot  channel  of  navigable  width  can  be  constructed 
within  a  sum  the  expenditure  of  which  would  bo  warranted  by  the  mag- 
nitude of  the  commercial  interests  concerned  and  the  economic  value 
of  the  improved  navigation. 

2.  The  construction  of  a  dam  in  the  stream  in  order  to  diminish  the 
amount  of  dredging  needed  to  secure  a  10-foot  navigation  will  not  re- 
duce the  total  cost  of  the  project,  and  the  objection  thereto,  viz,  cost 
of  operation  and  maintenance  and  interference  with  free  movement  of 
vessels  and  flow  ot*  water,  as  well  as  possible  claims  for  land  damages, 
are  not  counterbalanced  by  any  economic  advantages. 

3.  The  reduced  cost  of  the  8-foot  open  channel  is  not  sufficient  to 
ofiset  the  restriction  in  navigation  facilities. 

4.  It  is  probable  that  at  some  points  permanent  works  in  the  bed  of 
the  rfkream  may  hereafter  be  found  advisable  to  regulate  the  movement 
of  the  water,  and  an  allowance  is  made  in  the  estimates  for  these  con- 
structions. 

It  is  evident,  however,  that  such  permanent  works  should  not  be 
built  until  the  approximate  corrected  regimen  of  the  river  shall  have 
been  established,  and  prolonged  observation  and  experience  under  the 
altered  conditions  of  discharge  clearly  prove  their  necessity  and  indi- 
cate the  sites  and  methods  to  he  adopted  in  building  them. 

&  The  estimated  cost  of  the  three  comparative  ]>roje(ts  is  as  follows: 

1.  For  the  open  8-foot  navigation $403, 450 

2.  For  10-foot  navigation  with  lock  and  dam 673,880 

3.  For  the  open  10-foot  navigation 670,500 

These  totals  in  each  case  include  a  sum  of  f  109,000  as  a  preliminary 
estimate  for  wing  dams,  et<j.  It  is  entirely  possible  that  much  of  tlu's 
cost  will  be  found  unnecessary,* but  it  is  considered  proper  to  introduce 
the  item. 

I  recommend  the  adoption  of  the  last  project  and  that  an  appropria- 
tion of  $100,000  be  made  for  beginning  the  work. 

If  practicable  the  total  sum  required  should  be  placed  at  the  dispo- 
sition of  the  Engineer  Department,  to  be  drawn  against  in  annual  sums 
a«  should  be  needed,  in  order  that  the  completion  of  tlie  work  should 
be  provided  for  without  suspension  from  lack  of  funds,  and  contracts 
be  made  for  the  full  amount  of  work  to  be  done.  By  this  means  costly 
delays  would  be  avoided,  and  advantage  could  be  taken  to  procure  the 
services  of  a  thoroughly  equipped  and  effective  plant,  under  conditions 
favorable  to  economic  and  engineering  results.  Digitized  by  GoOqIc 
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It  may  be  stated,  in  eonelnsion,  that  the  rednction  of  level  at  GriUi'l 
llapids,  due  to  the  dec^peiiiug  of  the  navigation  to  10  feet,  and  produc- 
ing an  additional  head  at  the  dam  of  about  4^  feet  at  low  stage,  may 
be  tnrned  to  aecount  for  industrial  purposes,  but  independently  of  this 
win  be  advantjigeouR  in  giving  better  fall  to  the  sewer  system  of  the 
city,  and  in  reducing  the  probabilities  and  damage  from*  floods  in  tlie 
valley  or  the  gorging  of  ice  in  the  spring. 
Very  respectftiUy, 

William  Ludlow, 
Major  J  Carps  of  Engineers  j 

Bvt.  TAeat  Col.^  U.  8.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8,  A. 


report  of  mr.  fred.  mori.ey,  assistant  engixker. 

United  States  Engineer  Office, 

Detroit,  Mich.,  April  9,  1S9\ 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  snrvey  of  Grand  River, 
Michigan,  from  Grancl  Ra])idH  to  (irand  Haven,  assigned  tome  by  yonr  letter  of  June 
3, 1891;  together  with  considerations  looking  to  tJie  improvement  of  the  river  ao  as  to 
obtain  a  10-foot  navigable  channel  from  Lake  Michigan  to  Grand  Kapids. 

FIELD  OPERATIONS. 

The  field  operations  are  comprised  under  the  following  heads,  viz: 

1.  A  topographical  survey  of  the  river  valley. 

2.  Borings  in  the  bed  of  the  river. 

3.  Discharge  observations. 

I.— SURVEY. 

• 

After  an  examination  of  the  maps  and  records  of  former  surveys  and  a  preliminarT 
examination  of  the  river,  it  was  thought  unnecessary  to  make  a  topographical  8nr\^ey 
of  the  river  .valley  below  the  month  of  Bass  River,*  which  is  about  23^  miles  below 
Grand  Rapids  ^fhe  survey  was  made  with  the  transit  and  stadia.  Work  was 
begun  July  1,  1891,  at  Fulton  Street  Bridge  in  Grand  Rapids  under  my  immediate 
charge.  I  was  assisted  by  a  recorder,  three  stadiamen,  and  an  axman.  The  survey 
was  carried  about  24  miles  ))elow  the  point  of  beginning,  and  was  completed,  in- 
cludin;:;  discharge  observations,  on  »September  10,  181)1. 

In  this  stretch  of  river  the  immediate  banks  of  the  stream  are  mostly  high,  fre- 
quently presenting  the  appearance  of  levees,  and  in  the  upper  half  of  the  streteh 
the  country  lying  between  the  banks  and  the  foothills,  though  ^quently  lower 
than  the  banks,  is  almost  everywhere  considerably  above  the  low- water  surface  of 
the  river.  In  the  lower  half  of  this  stretch  bayous  and  low  swamps  are  common 
between  the  river  bank  and  the  foothills  on  one  or  other  side  of  the  river.  The 
valley  as  a  whole  is,  however,  comparatively  narrow,  and  bluflTs  from  50  to  HO  feet 
in  height  occasionally  come  close  to  the  bank.  In  making  the  survey,  in  order  to 
determine  a  contour  irom  10  to  12  feet  abovQ  low- water  surmce,  it  waa  usually  foimd 
necessary  to  run  a  stadia  line  along  each  bank  and  an  additional  one  on  either  side 
next  the  foothills  or  back  of  swamps  and  bayous. 

To  preserve  on  the  ground  traces  of  the  survey  for  future  reference,  posts  about 
6  inches  in  diameter,  sharpened  at  the  top,  were  set  about  2^  feet  in  the  ground 
These  posts  were  used  as  stations  on  the  survey,  and  were  so  situated  that  each 
succeeding  one  could  be  seen  from  the  prec^eding  one.  They  each  project  f^m  a 
foot  to  a  foot  and  a  half  above  ground,  and  are  located  near  the  bank  of  the  river. 
The  number  of  each  is  inscribed  upon  it  and  upon  a  witness  tree  near  by.  Azimuths 
were  read  around  to  the  right  from  magnetic  south  at  stadia  one  at  Grand  Rapids. 
The  magnetic  variation  was  not  determined,  but  is  probably  about  1°  20'  E.  For  the 
purpose  of  checking  the  azimuths  the  various  stadia  lines  were  closed  upon  each 
other  at  intervals.  No  levels  were  taken,  but  the  various  bench  marks  established 
along  the  river  in  former  surveys  were  used  as  a  check  on  elevations. 

The  bench  marks  of  former  surveys  mentioned  above  are  distributed  along  the 
river  at  various  intervals,  and  are  mostly  on  roots  of  trees.  They  are  mainly  of  the 
surveys  of  1884  aud  1889.    Levels  had  been  run  between  these  benches  two  and  fn- 
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qnently  three  times,  the  results  of  which  differecl  somewhat.  Before  hep;miiing  the 
survey,  therefore,  an  adjusted  or  most  ]irobable  xnhw  for  the  elevations  of  tho 
benches  was  determined,  and  these  most  probable  elevations  used. 

The  datum  plane  of  reference  in  the  surveys  of  1884  nud  1889  is  100  feet  below  the 
"  top  of  water  table  of  Riudge,  Bertsch  &  Co.'s  store,  comer  of  Pearl  and  Campau 
Btreets7  Grand  Rapids,  the  point  taken  being  on  the  Pearl  street  side,  1  foot  and 

9  inches  from  the  Campau  street  side.''  All  elevations  in  the  prest^nt  survey  have 
been  referred  to  the  same  datum.  The  datum  plane  of  relereuce  for  the  city  of  Grsud 
Rapids  is  76.08  feet  higher  than  the  above  datum. 

II.-— BORINGS. 

\ 

Beginning  at  the  Fulton  Street  Bridge,  in  Grand  Rapids,  borings  were  ma'de  in  the 
river  bed  for  about  32  miles.  For  the  reiuniuing  7  miles,  to  the  mouth  at  Grand 
Haven,  uiore  than  a  10-foot  channel  already  exists,  and  no  borings  were  necessary 
in  this  part  of  the  river.  Ninety -two  borings  were  made  in  all,  decreasing  in  fre- 
quency down  river.  For  the  first  6  miles  the  average  number  of  borings  per  mile  is 
five ;  for  the  next  9  miles  the  average  is  three,  and  for  the  remaining  17  miles  the 
average  is  two  per  mile. 

The  borings  were  made  from  a  ilatboat  or  raft  20  feet  long  by  10  feet  wide  and 
about  14  inches  deep.  The  boat  was  provided  with  spuds  at  the  comers  for 
anchoring^ it  and  keeping  it  steady  while  at  work.  A  well  hole  about  8  Inches 
square  was  made  in  the  middle  of  the  boat  for  working  the  tools  through. 

Four  sections,  from  3  to  5  feet  in  length,  of  extra  heavy  2-inch  (internal  diameter) 
steel  piping  with  strong  couplings  were  procured.  A  strong  steel  annular  shoe, 
slightly  larger  in  external  diameter  than  the  pipe  and  formed  with  a  cutting  edge, 
was  screwed  to  the  lower  end  of  the  lower  section.  On  the  upper  eud  of  the  up{>er 
section  was  screwed  a  strong  steel  driving- head.  To  make  a  boring  the  pipe  was 
placed  vertically,  through  the  well-hole  in  the  boat  and  driven  by  sledges  handled 
bv  two  laborers.  The  blows  were  transmitted  co  the  steel  head  through  a  wooden 
block  bound  with  iron  rings  and  held  in  place.  As  thepit^e  descended  under  the 
action  of  the  blows,  it  was  turned  around  by  a  pipe- wrench.  When  occasion  re- 
quired the  head  was  unscrewed,  another  length  of  pipe  introduced,  the  head  screwed 
to  the  top  of  the  new  length,  and  the  driving  continued.  To  withdraw  the  pipe  a 
derrick  was  placed  on  the  boat  with  its  top  vertically  over  the  well-hole.  Power 
was  exerted  through  a  windlass  with  ordinary  wagon  wheels  attached  for  applying 
hand  power,  and  a  3-sheaved  block  and  tackle  for  further  multiplying  the  han<l  force. 

With  this  arrangement  no  serious  difficultj'  was  experienced  in  withdrawing  the 
driven  pipe.  In  most  casea  it  wa«  possible  to  drive  the  pipe  to  the  desired  depth 
without  withdrawing  it  in  the  process,  but  in  hard  material  in  order  to  reach  the 
required  depth  it  was  sometimes  found  necessary  after  driving  the  pipe  to  refusal 
to  withdraw  it,  remove  the  material  collected*  within  the  pipe,  replace  it,  drive 
iigain,  and  so  on.  Sometimes  the  required  depth  was  reached  by  introducing  within 
the  2-inch  pipe  a  smaller  pipe  with  a  drill  attached,  and  the  hole  continued  by 
churning  the  latter.  A  large  number  of  specimens  of  material  brought  up  in  the 
2-inch  pipe  were  preserved  for  record. 

The  depths  of  the  borings  vary  from  13  to  15  feet  below  water  surface  at  the  time 
they  were  made,  which  was  at  a  low  stage  of  the  river.  As  those  in  the  upper  part 
of  tlie  river  have  a  depth  of  15  feet,  it  will  be  see^  that  the  borings  give  a  knowledge 
of  the  material  underlying  the  river  bed  for  about  10  feet  below  the  water  level  of 
Lake  Michigan.  At  the  time  of  making  the  borings  their  locations  were  determined 
by  measurements  to  stakes  on  the  shore  or  by  ranges.  A  stake  was  also  set  with  its 
top  1  foot  above  water  surface.  Afterwards  the  location  and  elevation  of  these 
stakes  were  determined  by  the  stadia  with  reference  to  points  of  the  survey.  The 
location  of  tlie  boriugs,  and  the  elevation  of  their  bases,  or  of  the  ditterent  strata  of 
mJiterial  found,  thus  become  known. 

At  Clam  Shell  Bar,  5  miles  below  Grand  Rapids,  very  hard  material  was  found  at 

10  feet  below  water  surface,  and  at  12  feet,  or  at  an  elevation  of  59.6,  plaster  rock 
was  struck.  This  rock  does  not  extend  for  more  than  1,000  feet  in  the  <lirectiou  of 
the  river,  and  as  it  is  almost  wholly  below  any  contemplated  dredging,  and  is  a 
soft  rock,  it  is  hardly  worth  noting.  At  no  other  place  was  rock  found.  In  the 
npper8mile8  gravel  and  clay  predominate  and  below  this  sand. 

The  first  boring  was  made' August  26,  and  the  last  on  .September  23.  For  want  of 
a  small  boat,  the  most  of  the  borings  in  the  upper  reach  were  made  near  the  shore, 
and  at  no  place  was  especial  pains  taken  to  make  the  borings  in  the  deepest  water. 
It  is  believed  that  this  does  not  detract  from  the  relfability  of  the  information  ob- 
tained froro  them,  as  it  is  not  1  ikely  that  the  character  of  the  material  would  change 
for  100  feet  or  so  either  aide  of  the  channel.  These  boriugs  have  been  plotted  on 
the  map  of  the  survey  and  a  sectional  representation  of  them  has  been  prepared, 
from  which  full  information  of  the  material  met  with  in  the  bed  of  the  river  may 
be  obtained  at  a  glance. 
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Boring  12: 

Water..., 

Sand  and  gravel 


I 
Feet.     Feet. 


2.0 
14.7 


2.9 
3.4 
6.7 

7.2 
7.4 

4.0 
6.5 

7.0 
13.6 

1.9 
7.6 
9.0 
14.4 

8.2 

3.4 
15.0 

3.9 
16.5 


2.0 
12.7 


2.9 
0.6 
3.3 

0.5 
•0.2 

4.0 
2.5 

0.5 
6.6 

1.9 
5.7 
1.4 
5.4 

3.2 
0.2 
11. 6 

3.9 
12.6 


Boring  13: 

Water 

Sand  and  gravel 

Boring  14: 

Water 

Mud 

Blue  clay  (hanl)  and  st«ine 

Yellow  clay  (soft)  and  naud 

Boring  15: 

Water 

Fine  yellow  sand 

Medium  eoarHt-  gravel 

Coarse  gravel  and  yelluw  I  layey 


4.0 
10.0 
15  5 

2.5  1 
10.0  , 
11.6  ' 


2.5  1 
10.0 
12.6 

2.  r» 

10.0 
13.  U 
16.1 


4.0 
9.0 
16.0 


2.4 

5.0 
7.5 
12.0 
U.8 

4.0 
7.6 


4.0 
10.0 

3.0 
3.5 
10.0 
14.0 

2.8 
4.5 
11.0 
1J.(! 


4.9 
5.1 
5.5 


7.5  i 
1-6  . 


2.5 
7.5 
2. « 


t.'o 
3.0 
3.1 


4.0 
6.0 
7.0 


2.4 
2.6 
2.5 
4.5 
2.8 

4.0 
3.6 


4.0 
12.0 

3.0 
0.5 
6.5 
4.0 

2.8 
1.7 
6..'> 
4.0 


Feet. 
75.3 


74*7 


74.7 


74.7 


74.5 


74.4 


Feet. 
Above. 
Ang.  26        3«222 


Aug.  28 


Ang.  28 


Aug.  29 


Below. 
125 


Located  near  S.W. 
cor.  of  center 
pier  or  Fulton  St, 
Bridge. 

Struck  bowlder  at 
7.4  ft.  :Near  left 


12r>    Near  lefl  ban\. 


1,375 


Aiijr.  29         2,492 
Ang.  31 


74.4      Ang.  31 


74.1 


3,830 


Do. 


Located  near  left 
bank. 


Near  left  bank. 


5,470  Xear  lea  bank  and 
j  above  mouth  of 
1      Plaster  Creek. 


Sept.    1  I      6, 575  '  Near  dredge  dnmp 
j  ,      inriver^    Stmck 

I  bowlderai.ll.6tt. 


74.1     Sept.    1 

I 
74.  1      Sept.    1 


6, 590  i  Stniek  bowId«r  at 
J      12.6  ft. 

6,477  '  Located    near 
j  dredge  dnmp  in 

I  ;      river. 


4.2     Sept.    2  I      7,815     Locate   near   »lil 
!  dock  above  lower 

i  I'laster  Mill. 


73. 7  I  Sept.    2  I      9,368     Near  right  bank. 


73.7  :  Sept. 


73.7 
73.7 


Sept    2 
Sept.    3 

Sept.    4 

Digitized 


10,328  Near  right  bank. 
Strnric  bowlder 
at  7.6  ft. 


10,328 
11, 913 


Located  6  fl.  from 
No.  12, 


Near  left  bank  at 
mouth  of  creek. 


! 

i 
I 
13,383     Near  left  bank  jnil 
below  L.S.^M. 
I      S.B.B.bndge. 

byGcpogle 
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2381 


Iiec<»'d  of  thc'boringi — Continued. 


Na 


Material. 


Depth. 


Bonn?  16: 

Water 

Fine  sand 

Boring  17 : 

Water 

Yellon'  clay  and  sand  mixed 

Sftnd  and  coarse  g^a^'t*l 

Boring  18: 

Water 

Sand,  shell,  and  redd  in  h  clay. 

Coarse  gi-avcl 

Gravel  and  white  saud 

Borini;  19: 

Water 


'  ISleva- 
Thick-'  tion  of 
•8s.     water 
surface. 


Mad 

Sand 

Very  coarse  gravel  and  sand 
Boring  20: 

Water 

Fine  sand - 

Sand,  gravel,  and  shell 

Bine  day  (hard) 

Boring  21 : 

Watfr 

Sand 

Blue  clay  (harrl) 

Blae  clay  (hard),  sand,  and 
gravel - 
Boring  22: 

Water 

Sand 

Yellow  clay 

Oravel  and  clay  (kard) 

Boring  23: 

Water 

Sand ^. 

.  Yellow  clay 

Clay,  sand,  and  gravel  mixed 
(very  Iwrd). 
Boring  24: 

Water 

Fine  sand : 

Gravel  and  hhui  chiy  (.soft) . . 

Blue  clay  (solt)  and  stone.... 
Boring  25: 

Water 

Sand 

Blue   clay,  sand,  siud    shell 
mixed  (very  hard). 
Boring  26: 

Water 

Sand 

Blue  clay,  sand,    and   shell  | 
mixed  (very  hard). 
Boring  27: 

Water 

Fine  sand 

Clay 

Clay  and  stone  (hard) 

Piaster  rock 

Boring  28: 

Water 

Fine  sand 

Clay.-- 

Boring  29: 

Water 

Sand 

Blue  clay  (stiff) 

Blue  clay  and  gravel 

Boring  30: 

Water 

Sand 

Boring  31 : 

Water 

Sand 

Yi'Uow  clay  (stiff)  und  stone  . 


Feet. 

3.3 
16.0 

2.4 
10.0 
15.0 

2.5 
11.5 
13.6 
14.3 

3.0 
4.0 
9.5 
15.0 


Feet.  { 

2.3  i 
12.7 

2.4 : 

7.6  I 
5.0 

2.5 
0.0 
2.1 
0.7 

3.0 
1.0 
5.5 
5.5 


1.7 

1.7 

71.9 

5.0 

3.3 

6.5 

1.5 

14.8 

8.3 

3.7 

3.7 

71.9 

5.0 

1.3 

12.0 

7.0 

4.0 
6.0 
8.0 
12.0 

4.0 
6.0 
8.0 
15.0 


3.4 
9.0 
10. 0 
15.0 

3.7 
8.0 
10.0 


3.7 
8.0 
10.0 


2.5 
6.0  I 
9.0 
12.0  ' 
13.2  , 

3.8  ' 
6.0 
10.8 

4.5 
6.0 

8.0 
10.2 

4.5 
14.0 

5.0 

7.0 

14.0 


2.8 


4.0 
2.0 
2.0 
4.0 

4.0 
2.0 
2.0 
7.0 


3.4 
6.6 
1.0 
5.0 

3.7  i 
4.3 
2.0  I 


3.7 
4.3 
2.0 


2.5 
3.5 
3.0 
3.0 
1.2 


4.8 

4.5 
1.6 
2.0 


4.5 
y.5 

5.0 
2.0 
7.0 


U0.t»'. 


DiHtaiice 

from 

foot  of 

Ganoeii 

I   canal. 


FeeL 

73.4     Sept  4 

73.3  '  Sept.  5 

72.8  :  Sept.  5 


Feet. 
Below. 
10,010 


Remarks 


Near  right  hank. 


1 5, 903    Near  month  of  creek 
on  right  bank. 


16,852  I  Locat«<l  near  right 
i     bank. 


71. 9     Septv    6  I    18. 670  >  Near  left  bank  at 
I  ,'     mouth  of  creek. 


Sept.    6 


72.0  '  Sept 8,9 


72.0       Sept    9  !    22,911 


19, 906  I  Near  right  bank  a 
spring  creek. 


21, 664  j  Near  right  bank. 


22, 905  I  IxK-ated  at  month 
I      of   creek,   right 
bank.    Too  hard 
to  drive  farther. 

6  feet  below  boring 


72.0 


71.5 


I 
Sept.    9  I    24,696 


Sept  10  !    20,382 


Near  right  bank. 


Ne«r  loft  bank  at 
Clam-shell  bar; 
rock  at  10  ft. 


71. 5  I  Sept.  10  >    26, 392  :  Book  at  10  ft. 


I 


71.6     Sept.  11  !    26,774  I  Located   at    right 
!  I  bank    at    Cl^- 

i     shell  bar. 


71.6  i 


71.5 


I 


i 


Sept.  11  26, 960  \  Near  right  bank  at 
I  Clam-shell  1>ar; 
I      ruck  at  10.8  it. 

Sept.  11      27, 090  i  Near  right  bank  at 
Clam-»h«'ll  bar; 
I      ruck  at  10.02  ft. 


71.3  I 


71.3 


Sept.  12      29, 257     Near  left  bank. 


Sept  12  31, 105  I  136  ft  from  left 
1  bank  at  Grand- 
1     villo. 
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'  Eleva-  , 
Thick-i  fionof . 
iiess.     water  ' 

Wrface.' 


Dftte. 


|I>ii»(ance 

I    from 

foot  of 

Gauoe^ 

canal. 


TtomariM. 


BorinG;32: 

Water 

Saud '. 

Coarae  gravel  and  blue  clay 
mixed. 
Borin/i^aS: 

Water : 

Sand 

Coarse  gravel  and  blue  clay 
mixetu 
Borin'rJM: 

Water 

Fine  sand 

Boriiig  35: 

water 

Sand  mixed  with  shell 

Clay  and  gravel  mixed 

Boring  36: 

Water 

Sand 

Blue  clay  andfinoaand  mixeil. 

Gravel  and  fine  aand 

Boring  'M : 

Water 

Sand 

Sand  and  clay  mixed 

Blue  clay  (soft) 

Clay  ana  gravel  mixed 

BorinsSB: 

Wat«r 

Sand 

Boring  39: 

Water 

Sand 

Boring  40: 

Water 

Sand 

Boring  41 : 

AVater 

Sand 

Fine  gravel  and  aand 

Boring  42: 

Water 

Sand  mixed  with  shell 

Boring  43 : 

Water 

Sand 

Boring  44: 

\Vater 

Sand 

Boring  45 : 

Wator 

Sand 

Boring  46 : 

Water 

Sand 

Boring  47: 

Water 

Sand : 

Boring  48: 

Water 

^feilitim  fine  aand . . . : 

Fine  aand  and  sandy  clay  — 
Boring  40: 

Wator 

Meiliiim  flue  aand 

Borinc50: 

Water • 

Sand  . 


Feet. 

8.5 
8.5 
10.8 


4.5 
8.0 
14.0 


4.5 
14.0 

7.0 
9.0 
14.0 

4.5 
6.5 
12.0 
14.0 


Feet. 

3.5 
5.0 
2.3 


4.5 
3.5 
6.0 


4.5 
9.5 

7.0 
2.0 
5.0 

4.5 

2.0 
5.5 
2.0  ' 


3.5 
14.0 

4.5. 

14.0 ; 

6.0 
14.0 

4.0 
0.0  , 
14.0 

6.0 
14.0 

4.4 
14.0 

3.2 
'14.0 

4.0 
14.0 

6.1 
14.0^ 

3.5 


14.0 

4.0 
8.0 
14.0 

Boring  51 : 

Wnt«r 

Modiura  fine  aand 
Boring  52: 


Water ' 

Sand 

Fine  sand  and  clay  mixed  (soft) 


7.4 
14.0  ' 

6.8 
14.2  , 

3.5  ' 
14.3 

6.8 
11.  K 
14.  :j  , 


3  0 

3.0 

5.0 

2.0 

7.0 

2.0 

12.0 

5.0 

14.0 

2.0 

3.5 
10.5 

4.5  ! 

9.5 ; 

6.0  , 

8.0  ■ 

4.0 
2.0  I 
8.0 

6.0 
8.0 

4.4  i 

9.6  I 

3.2  I 
10.8 


4.0 
10.0  . 


6.1 
7.9 


3.5  j 
10.5  ! 

4.0  I 

4.0 

6.0 

7.4! 

6.6  : 

6.8 
7.4 

3.5  I 
10.8  ; 

6.8  ' 
5.0 
2.5  i 


Feet. 
71.2 


7L0 


70.6 
70.8 


Sept.  12 

Sept.  14 

Sept  14 
Sept.  15 


Feet. 
Below. 
33,380 


34,420 


37,020 


Located  near  right 
bank. 


Near  right  bank. 


Kear  left  bank. 


70.7     Sept.  15 


70. 5  I  Sept.  15 


70.4 
70.1 
70.0 
69.9 


Sept.  15 
Sept.  16 


38,475     Near  left  bank. 


40, 000     Near  left  bank. 


I 
42,000  '  Near  left  bank. 


44,285  I  Near  right  bank. 


47, 152  ^  Located 
I      bank. 

t 


left 


Sept.  16  1    48, 810  ,  .Near  lea  bank. 


Sept.  16      50, 716  '  Near  right  bank. 


Sept.  16       52, 712     Near  right  bank  at 
sand  hills. 


09.9 

69.8     Sept.  16 

69.7     Sept.  16  '    56,603     Neai  lea  bank. 

69.6 

60.6  I  Sept  17  I    60,172    95  ft.  from  left  bank. 

69.5 

09.4 


54, 828  '  Near  right  bank. 


I  Sept  17  t    58,535     Located  104  ft.  from 
I  I  left  bank. 


Sept  17      02,202  .  180  ft.  from  left 
!      bank. 


69.4 
60.4 
69.4 
69.4 


Sept.  17      64, 140  i  Near  right  bank. 


Sept.  17      65,586     Neai*  midchaunvl. 

i 

Sept  18      67,256  '  120  ft.  from  left 


Sept.  18      68,917 
Sept  18      70, 108 


bank. 


Located  114  ft.  f  raw 
left  bank. 


Near  left  bank. 
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Record  of  the  boringB — Contiuued. 


Hateml. 


I  !  Eleva- , 

r'l*^**-.  ueM.  i  water  I     ^**' 


Difltaiioe' 
from    , 

foot  of  Remarks. 

Gauoen 
caual. 


1 
3 

1  I 

i! 


Feet.     Feet. 


W 

8  . 

si 

1 
2 
3 

1 
2 

1 
2 

1 
2 

I 
2 
3 

1 
2 
8  , 

4 

1 

2  . 


Boring  53: 

Water ,      7.8  7.8 

Sand 14.4^  6,6 

Boring  54: 

\Vat6r 5.0  5.0 

Finesand i...  13.5  8.5 

Coanesand •  14.5  1.0 

Boring55:  |  i 

water ,      3.8  i  3.8: 

Coarsesand 18.3  8.5  | 

FiiM^saiid !  14.3  I  1.0  j 

Boring  56:  I  i 

Water '      4.0!  4.0  i 

Coarse  land ,  12.0  8.0 

Mediom coarse  sand \  14.0  2.0* 

Boring  57: 

Water 4.0  4.0 

Coaraeaand -'-.  12.5  8.5 

Sand 14.0  1.5 

Boring  58: 

Water 4.0  4.0 

Sand 14.0  10.0 

Boring  59: 

Water 5.0  5.0 

Sand 14.0!  9.0 

Boring  6U: 

Water 7.0  7.0: 

Sand 8.0  1.0 

Clayey  saad 14.0  0.0 

Boring  61 : 

Water :i.8  3.8 

Coarse  sand «.  8  5. 0 

Clayey  sand  (soft) li.O  5.2 

Boring  82: 

Water :j.«  3.8 

Coarsesand  0.8  .'l.o 

Clayey  sand i:i.O  0.2 

Sand 14.0  1.0 

Boring  63: 

Water 11. :j  11.3 

Coarsesand U.3  3.0 

Boring  64:  I 

Water 6.5  6.5 

Sand '. I  14.0  7.5 

Boring  65:  I 

Water 5.0  5.0 

Coarsesand 1  14.0  9.0 

Boring  66: 

Water 6.2  6.2 

Coarsesand ,      7.2  1.0 

Finesand '  14.0  6.8 

Boring  67: 

Water 4.2  4.2 

Coarsesand ,  14.0  9.8 

Boring  68 : 

Water 3.0  3.0 

Fine  sand "  14.0  11.0 

Boring  60: 

Water 7.0  7.0 

Sand 13.5  8.5 

Boring  70: 

Water 7.."i  7.5 

Coarsesand.  fine  gravel  aad  13.5  6.0 
sheU. 

Boring  71 : 

Water 7,0  7.0' 

Coarsesand 10.0  3.0 

Sand 13.5  3.5 

Bori^72: 

Water 4.0  4.0 

Coarsesand 12.0  8.0 

Sand 13.5  !..'> 

Boring  73: 

water 5.0  .5.0 

Coarsesand 12.0.  7.0  1 

Sand  and  clay  mixed 13.0'  1.0  I 


Feet. 

I  I 

68. 3  Sept  18  1 

%0.3  '  Sept.  18 

69. 3  Sept  18 

i 

69.2  Sept  19  I 

69.2  S*)pt.  19 

69.2  Sept  19 

60.0  Sept  19 

60.0  Sept  19 

60. 0  Sept.  19 

68. 75  Sept.  19 

68.7  Sept.  21 

68. 7  Sept.  21 

68.6  .  S<*pt.  21  , 

68. 6  Sept.  21  ' 

68. 6  Sept.  21 

68.6  Sept  21 

68. 5  Sept.  22 

68. 5  Sept.  22 


I    FeeL 

I  Below. 

,    71, 786  ,  125  ft.  ttom  right 

I  bank. 

?i,918     113   ft.    from    left 
bank. 


74.420     124   ft.    from   left 
bank. 


75, 977     Near  midcbaunel. 

\ 

77,538  '  Near  left  bank. 


79,468     Located   near  left 
bank. 

81,833     Near  left  bank. 


84, 018  '  37    ft.    fh>m    left 
:      bank. 


86, 408     Located  78  ft.  from 
left  bank. 


1,087     140   ft.    from    left 
,      bank. 


91,125 
92,610 
95,360 
97,853 

100,218  : 
102,750 
104,608 
106,694 


Near  center  bridge 
pier  at  Laniout. 

145   ft    from    left 
bank. 

60   ft.  firom   right 
bank. 

Located  near  mid 
channel. 


150  ft.  from  right 
bank. 

140   ft.  from    left 
bank. 

Near  right  bank. 
Do. 


108, 843  Near  lower  end  of 
dock  at  Eust- 
manviUe. 


68. 5       Sept.  22 

68. 4       Sept.  22     110, 755     I^-ated  96  ft.  from 


I 


68.4       Sept  22     112,325 


right  bank. 


82   ft.  from   right 
bank. 
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No. 


Material. 


'  hleva- 

u..i»n.    'A'l»«k-  lion  of 
"^1""  iiifM.  •  water  ! 
surfatMi. 


Date. 


Boring  74 : 

water 

Medium  ooai'ou  sniul  .  . 

Sand 

Boring  75 : 

Wat«r 

Medium  coai-HO  sauU  . . . 

Sand 

Clay 

Boring  76: 

Water 

Coarso  sand 

Boring  77: 

AVat«r -... 

Sand 1... 

Boring  78:        -  ' 

Water 

Sand 

Boring  79: 

Water.... 

Sandy  clay  (soft  > 

Boring  80: 

Water 

S;md 

Boring  81 : 

Water 

Clay  (hard)  (gray) 

Boring  82: 

Water 

Coarse  sand 

Boring  83: 

Water 

Clay  (soft)  (gray) 

Boring  84: 

W'ater 

Medium  coarse  sand 
Boring  85: 

Wat«r 

Coarse  sand 

Sandy  clay 

Medmm  coarse  (xravel . 
Boring  86: 

Water 

Medinm  coarse  sand  .   . 

Sandy  clay 

Boring  8t: 

Water 

Tine  sand . . 

Sandy  clay 

Boriu^^88: 

Water 

Fine  sand 


5.0 
9.0 
13.5 


Feet.     Feet. 


5.0 

4.0 

#4.5 


6.0 
9.0 
12.0 
13.5 

6.0 

:{.o 

3.0 
1.5 

68.3 

6.0 
13.5 

6.0 
7.5 

68.3 

6.0 
13.5 

6.0 
7.5 

68.3 

8.0 
13.5 

8.0 
5.5 

88.5 

9.0 
13.0 

9.0 
4.0 

68.8 

5.5 
16.0 

5.5 

10.5 

68.8 

7.0 
13.0 

7.0 
6.0 

68.8 

6.5 
13.0 

5.5 

68.3 

7.5 
13.0 

7.5 
5.5 

68.3 

5.-0 
13.0 

5.0 
8.0 

68.3 

5.0 
10.0 
11.5 
13.0 

5.0 
5.0 
1.5 
1.5 

68.3 

8.0 
11. 0 
13.0 

8.0 
3  0 
2.0 

68.8 

8.0 
10.0  ' 
13.0  ! 

5.5  ' 
13.0  , 


Boring  89: 

water 5.0  | 

Coarse  sand j  13  0' 

Boring  90: 

Water ;  8  0  i 

Fine  sand  (hard)  '  13.0 

Boring  01: 

Water 7.5  . 

Fine  sand 13  0  i 


Feet. 
68.4 


8.0 
2.0 
3.0 

5.5  j 

7.5  : 


5.0 

8.0  I 


8.0 
5  0 


7.5 
5.5  I 


Distance; 

from 
fijot  of 
Gauoes 

canal. 


68.3 


68.2 


68.2 


Sept.  22 
Sept. '22 

Sept.  22 
Sept.  22 
Sept.  22 
Sept.  23 
Sept.  23 
Sept.  23 
Sept  23 


Remarks. 


Feft. 

Below. 

114, 534     Near  left  bank. 


116,368  I  Mid  river. 


117,868 
119,848 
121,600 
123. 846 
126, 075 
127,828 
129,975 


Sept  23  I  131,  (kO 

Sept  23     134, 230 

I 
Sept  23     137,682 

Sept.  23  I  140, 210 

I 
Sept.  2S  !  143, 645 

Sept.  23  '  148, 285 

Sei»t.  23  '  150, 570 


68  2  I  Sept.  23     155, 008 

i 
68.2     Sept  23  <  158,820 


170  ft.  from  ilsht 
bank. 

190  ft.    from   left 
bank. 

Located  at  month 
of  Bass  River. 

Near  left  bank. 


250  ft.   fhim   left 
bank. 

Near  left  bank. 
Near  right  bank. 


Located  near  right 
bank. 

Near  left  bank. 


52  ft  from  left 
bank. 


22  ft.  from   loft 
bank. 


Near  right  bank. 


Located  near  an«rle 
in  row  of  piles  at 
Spoonavilfe. 

270  ft..  troBi  risbt 
bank. 

95  ft.  from  left 
bank. 

Near  loft  bank. 
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III. — DISCHARGE  OBSERVATIOKB. 

ObservatioDB  for  determining  the  discharge  of  the  river  were  made  at  two  places. 
On  July  21,  5.52  miles  below  Grand  Rapids,  or  about  0.5  of  a  mile,  above  Grondville, 
and  on  August  18,  16.68  miles  below  Grand  Rapids,  or  about  0.6  of  a  mile  above 
Lamont.  The  following  description  of  the  method  of  making  observations  at  the 
sectior  above  Grandville  will  also  describe  the  method  followed  at  the  lower  place: 

Having  selected  a  straight  and  smooth  section  of  the  river  as  free  fi-om  all  obstruc- 
tions as  possible,  two  posts  were  set  on  the  high  bank  as  nearly  parallel  to  tiie 
thread  of  the  stream  as  possible  and  100  feet  apart.  On  the  opposite  oank  two  more 
posts  were  similarly  set,  so  placed  that  the  four  posts  located  the  angles  of  a  rect- 
angle. On  the  line  across  tne  river  between  the  two  lower  posts  another  post  was 
Bet  on  either  side  near  the  water's  edge.  A  wire  having  been  prepared  w^ith  tags 
every  10  feet  was  stretched  between  the  two  last-mentioned  posts  and  ^oundiugs 
carefiilly  taken  at  each  mark  on  the  wire.  Soundings  were  similary  locatc^d  and 
taken  on  the  line  of  the  upper  posts.  The  wire  on  the  tipper  section  was  so  adjusted 
as  to  bring  the  soundings  of  this  section  directly  upstream  from  the  corresponding 
ones  on  the  lower  section. 

The  velocity  of  that  portion  of  the  stream  lying  between  any  two  soundings  on 
the  lower  section  and  the  corresponding  two  on  the  upper  section  was  determined  by 
»  rod  float.  Before  dropping  in  a  float  it  was  so  wcight-ed  as  to  pass  down  through 
its  intended  section  with  its  lower  end  close  to  the  river  bed.  The  place  for  drop- 
ping in  the  floats  was  determined  by  stretchiDg  the  wire  across  the  river  about  20 
ieet  above  the  upper  sounded  section  so  as  to  bnng  the  tags  directly  above  the  mid- 
dle of  sections  determined  by  the  corresponding  down  and  up  stream  soundings.  The 
floats  were  then  dropx)ed  at  these  tags  lirom  a  small  boat.  The  time  at  which  each 
float  crossed  the  upper  and  lower  sounded  sections  was  taken  to  the  nearest  second. 

PYom  these  observations  the  mean  area  and  velocity  per  Hecond  of  each  10- foot 
section  of  the  river  was  determined,  which  multiplied  together  gave  the^  discharge 
for  that  section,  and  the  sum  of  these  the  total  discharge.  The  total  discharge  cU- 
vided  by  the  total  area  gives  the  mean  velocity.  From  the  care  taken  to  have  the 
floats  reach  near  the  bottom,  and  from  other  considerations,  it  has  been  thou;i:1it 
nnnei^essary  to  make  any  correction  or  deduction  from  the  discharge  as  computed 
from  the  observed  quantities.  A  temporary  gauge  for  reference  during  the  souudiug 
and  float  observations  was  set  and  afteryrards  referred  to  a  permanent  bench. 

The  object  of  setting  the  four  posts  en  the  hank  was  to  preserve  the  exact  loca- 
tion of  the  ganged  section  in  the  hope  that  rises  in  the  river  would  occur  during 
the  progress  of  the  survey  and  enable  new  gaugings  to  be  made  at  the  same  place 
at  diflerent  river  stages,  for  the  purpose  of  comparison  and  more  accurate  deter- 
mination of  relative  velocities  and  discharges  due  to  different  depths. 

With  the  level  and  tape  the  form  of  the  sounded  sections  from  the  water's  edge  to 
the  poets  at  the  top  of  the  bank  was  determined,  so  that  a  complete  section  of  the 
river  between  the  tops  of  banks  could  be  plotted,  and  the  area  and  wetted  perimeter 
for  any  depth  could  be  computed.  With  this  data  such  a  section  of  the  river  bed 
midway  between  the  sounded  sections  has  been  prepared  at  «.ach  of  the  places  of 
observation. 

The  stage  of  the  river  remained  almost  stationary  during  the  survey,  and  no  op- 
portunity offered  for  further  gauging.  The  slopes,  velocity,  aii^  discharges,  as 
given  in  the  accompanying  table  for  other  stages  than  that  of  the  observation,  must 
therefore  be  taken  as  near  approximations  only.  The  result  of  gauging  near  Grand 
-viUe  is  given  in  the  first  line  of  the  table. 

From  a  comparison  of  the  conditions  of  Grand  River  with  similar  conditions  in 
other  rivers  where  gaugings  have  been  made,  we  are  led  to  select  for  the  coefficient 
of  roughness  in  Kutter's  formula  a  value  of  0.026.  Substituting  this  value,  the  ob- 
aerved  mean  velocity  and  the  hydraulic  mean  radius  in  that  formula,  and  solving, 
'we  ^t  0.000035  as  the  value  of  the  slope.  From  the  observed  low  water  of  1889,  the 
fall  in  the  water  surface  in  the  9,880  feet  next  above  Grandville  is  0.33  feet,  giving  a 
mean  slope  of  0.0000334.  Considering  the  fact  that  the  water  surface  at  the  time 
and  place  of  gauj^ing  was  about  0.46  feet  lower  than  the  observed  low  water  of  1889, 
the  two  slopes  differ  in  the  right  direction,  and  the  results  may  be  considered  satis- 
factory. The  three  remaining  slopes  given  in  the  table  were  determined  from  the 
probable  river  slopes  at  the  corresponding  stages,  as  determined  from  the  gauge 
readings  at  Grand  Rapids  and  Grandville. 

Nine  hundred  and  eighty  cubic  feet  per  second  may,  therefore,  be  considered  the 
extreme  low- water  discharge  of  the  river  for  the  period  of  observation.  Comparing 
this  with  the  maximum  elevation  for  the  same  period,  as  recorded  at  the  Grand 
Rapids  gauge — itself  relatively  as  low  as  the  low- water  stage  compared  with  the 
mean  levels — the  high-water  discharge  for  the  year  becomes  12,380  cubic  feet  per 
second;  and  somewhere  between  these  is  the  mean  discharge,  viz,  about  5,500  cubic 
feet. 
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The  following^  table  gives  the  results  of  the  ohservations  aud  computationB, ; 
derived  from  KutterV  fbrmula,  which  is  more  fully  elaborated  on  page  21 : 


stages  on 

tlH<  (trand 

liApidrt 

gauge. 


74.  as 
70.  (K) 
79.  Oii, 
83.00 


Corn*. 
sponclin^ 
stajfes  at 
disi-liarge 
sei'tiou. 


VI.U5 
72. 9ri 
7«. :«) 
80.22 


Mwui 

dentil  for 

am)  feet 

width. 

Sectioual 
aroa. 

Welted 
perim- 
eter. 

Hydraulic 
menu  ra- 
diiiB. 

Slope.     1 

d 

A 

b 

'=t 

i 

3.95 

1, 205. 50 

330.0 

3.653 

.000036 

5.62 

1.765.36 

345.5 

5.109 

.  0000406 

9.00 

2,  061. 01 

307. 5 

8. 059 

.  0000r)59 

12. 92 

4.  365. 43 

302. 0 

11. 136 

.000087 

Mean  Te- 
locity. Feet 
l)er  second. 


Volome, 

cubie  feet 

Iier  aei 

ond. 


0.81419 
]. 21806 
1. 86142 
2.8363 


981.5 
2,151.0 
5.514.0 
12,882.0 


An  examiuatlon  of  the  t4fcbiilsif<.'d  gaiijre  r«'adin<j;8  herewith  will  show  the  probable 
time  of  year  and  duration  of  the  stages  for  winch  discharges  have  been  computed. 

Statement  of  the  mean,  highest  and  lowest  monthly  elevations  of  rirer  surface  oh$erped  at  the 
Grand  Rapids,  Grandville,  and  Lamont  gauges,  and  of  th^  lake  surface  at  Grand  Haven, 


Meana. 

HlghoBt  observed. 

Lowest  observed. 

4 

s 

-5 

g 

4 

1 

Months. 

& 

S 

^ 

& 

S 

6 

■§- 

f 

s 

*» 

R 

eS 

^ 

S 

s 

^ 

*o 

-c 

§ 

•o 

•o 

§ 

^ 

■c 

m 

§ 

•— 

£ 

2 

1 

O 

o 

a 
g 

J 

Gran 

0 

0 

^ 

s 
e 

1891. 

January  .  ... 

76.84 

73.01 

70.  49 

67.98 

78.42 

75.00 

71.  or. 

09. 10 

75.87 

72.70 

09.95 

07.40 

February  

77. 03 

74. 5H 

71.40 

67.85 

82.32 

7flL30 

75.  r. 

08. 55 

75  72 

72.96 

70.05 

OT.W 

Marrh 

^^).  59 

78.10 

74.  03 

07.89 

85.32 

82.  76 

77. .% 

08.  39 

77.67 

74.86 

71.46 

67.15 

April 

SO.  13 

77.  20 

73.n:{ 

08. 21 

83.17 

80.  10 

7.'). .';.'» 

08.85 

70.97 

73.86 

70.85 

67.  on 

May 

75.61 

72. 30 

00.60 

68,33 

76.87 

73.  70 

70.  8.'» 

08.  85 

74,92 

71.4*? 

09.05 

07. 7H 

June 

7.V  13 

71. 07 

09.34 

08.4,3 

75. 67 

72. 40 

09.  7:1 

09.  40 

74. 42 

71.00 

69.05 

07.99 

Jnlv 

74. 4.^. 

71.19 

69.  (K'^ 

08.36 

75. 17 

71. 80 

m,  4.'. 

•58.  {l-i 

73.  84 

7t>.  70 

6«.75 

67.77 

Aii;;ii«t  .     ... 

74.01 

70.  80 

08.  77 

08. 27 

75.  iYl 

71.70 

(S9.  5.'. 

<58.  70 

73.  0J» 

70.  40 

68.55 

07. 9a 

SvpteiuU'r .. . 

74. '> 

71. 19 

68.94 

08.03 

74. 82 

71.70 

00.  4o 

08.70 

73.80 

70. 41 

68.45 

67.39 

SUMMAUY   OF   FlFiLl)  OPKKATIONS. 

lustrunii'iit  stations 705 

Len&rth  of  transit  lines  run  in  inilos 97 

Stadia  pointings 18, 50() 

l..engtli  of  levels  rpin  in  miles 5* 

PoHts  set la: 

Discharge  obscrvationw  miide , i* 

Square  miles  of  t-opography  taken   It 

Borinijs  made ttt 

Borings  located ^J 

MAl'8. 

Upon  completing  the  field  work,  the  redaction  and  plotting  of  the  field  note4  was 
at  on«e  begun  and  the  computation  of  ground  elevations  waa  completed  September 
30,  1891.  These  elevations  have  been  plotted  on  two  continuous  rolls  of  paper  of  10 
yards  earh  to  a  scale  of  1  inch  to  2(K)  feet.  Contour  lines  are  being  drawn  on  the 
maps  2  feet  apart  exce})t  on  a  few  stecj)  slopes  where  they  are  10  feet  apart.  The 
even  10-foot  contours  are  in  red;  all  others  are  in  black.  Topographical  signs  are 
omitted  wherever  words  will  serve  to  describe  the  character  of  the  snrface.  The 
contours  are  yet  to  be  drawn  on  a  portiim  of  the.se  maps. 

A  tracing  has  been  ma<le  from  the  ma])  of  tiie  survey  of  1889  of  that  portion  of  the 
river  lying  between  tin*  lower  end  of  the  jjresent  topographical  survey  and  Grand 
Haven,  on  which  contours  have  been  drawn  as  accurately  jib  the  few  elevations 
would  permit,  but  at  best  these  eoiitourK  must  be  regarded  as  approximate  only. 

'Hie  soundings  oi'  the  survey  of  1889  have  been  reduced  to  low  water  of  November 
of  that  year  and  plotted  011  the  present  map  anil  the  tracing  above  noted.  I«inefl  of 
equal  depth  2  feet  a]»art  vertieally  are  being  drawn  on  these  maps. 

\  reduced  map  of  the  river  from  (irand  HapitlH  to  (iraud  Haven  on  a  scab*  of  1  inoh 
to  1,600  feet  has  been  prepare<l. 
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PROKU.E. 

A  profile  of  the  river  froDi  Graod  Rapids  to  Grand  Haven  has  been  prepared  show- 
ing the  low-water  surface  of  November,  1889,  which  is  nearly  as  low  as  that  of  1891, 
the  surface  of  the  water  at  the  time  the  soundings  were  taken,  the  probable  water 
surface  for  each  1  foot  rise  on  the  Grand  Kapids  gauge  from  a  75  to  an  83  foot  stage, 
the  location  and  depth  of  borings,  and  a  ihoan  profile  of  the  river-bed  averaged  for 
a  width  of  100  feet. 

The  line  along  which  this  profile  is  made  is  shown  on  the  maps,  and,  approximating 
to  the  present  channel,  is  the  line  along  which  it  is  thought  the  proposed  improve- 
uieiit  should  1>e  made.  A  reduced  profile  of  the  entire  river  has  also  been  made. 
Lines  showing  the  bottom  of  proposed  dredging  are  alsa  shown  on  these  profiles. 

GAUGK  READINGS. 

Gauge  readings  were  taken  at  four  places  on  the  river  from  December  22.  j.890,  to 
October  13,  1891,  namely,  at  Grand  Kapids,  Grandville,  Lunont,  and  Grand  Haven. 
These  readings  have  been  plotted  on  profile  paper  for  convenience  of  comparison. 

List  of  maps  and  profiles  of  Grand  River ,  below  Grand  Mapids,  submitted  hereunth,* 

1 .  A  map  of  upper  12  miles  of  river. 

2.  A  map  of  middle  12  milos  of  river. 

3.  A  tracing  of  lower  15  miles  of  river. 

4.  A  tracing  of  reduced  map  and  profile  of  river. 

5.  A  profile  of  river. 

6.  Gau^e  reading. 

7.  Sections  of  borings. 

The  following  table  shows  the  low- water  (1889)  slopes,  total  fall,  and  fall  in  inches 
per  mile  of  different  portions  of  the  river.  It  will  be  seen  from  it  that  the  fall  from 
Grand  Kapids  to  (Trandville,  a  distance  of  6  miles,  is  2.85  feet,  or  5.73  inches  per  mile; 
that  from  Gi*andville  to  Laniont,  a  distance  of  11.5 miles,  it  is  2.92  feet,  or  3.05  inches 
per  mile;  and  that  from  Lamont  to  Grand  liaven,  a  distance  of  21.f>4  miles,  the  fall 
IS  0.43  foot,  or  0.24  inch  per  mile;  also  that  from  Grand  Haven  to  the  mouth  of 
Sand  Creek,  a  distance  of  27.26  miles,  the  fall  is  only  1.04  feet,  or  0.46  inch  per 
mile,  leaving  5.16  feet  fall  in  the  upper  12  miles.  Any  contemplated  improvement 
mu.st  therefore  be  principally  concerned  with  these  upper  12  miles. 

Low  water  (JSSO)  slopes  and  total  fall. 


Place. 


Ganoea  Canal 

B.  M.  2 

B.M.3 

B.M.4 

B.  M.  5 

B.  M.6 

B.  M.8 

B.  M.» 

B.  M.  U 

B.  M.  12 

B.  M.  13 

B.  M.  14 

B.M.  T 

B.  Ja.  J  ....•...••. 

B.M.  15 

B.M.I 

B.M.S 

B.M.19 

B.M.ir 

B.M.UI 

B.M.IV 

B.M.V 

B.M.VI 

Grand  Ilaven 

Do 

Lamont  B,  M.  19  . . 

Do 

Sana  Cm'k  B.  M.  J 
Grandville 


Place. 


fl 


.T20 
200' 
442 
956i 
624 
5041 
G95 
453 
7:{5 
805 
293' 
«.*{«. 
570 
530! 
961! 
165 

2;j5; 

386! 
105| 
382; 

297 
080! 
500. 

50o' 
235 
•_»:{5 
570 

5041 


74.47 
74.  09 
73.t>4 
72. 42 
72.  39! 
71. 95 
71. 62 
71.  57| 
71.01 
70. 14 
70.04 
69. 951 
69. 70l 
69.31' 
09.  18 
69.  «MI 
68.84; 
68.70 
68.  58| 
68.50 
68.44; 
68. 36: 
68.  341 
68.27 

68.27 
<;8. 70' 
<W.  70 
09.31, 
71.  62 


B.M.2 

B.M.S 

B.M.4 

B.M.S 

B.M. 6 

B.M.S 

B.  M.9 

B.M. 11 

B.M.  12 , 

B.M.  13 

B.M.14 

B.M.  T 

B.  M.  J 

B.M.  15 

B.M.  I 

B.M.  S 

B.M.19 

B.M.  II , 

B.M.III 

B.M.IV 

B.M.V 

B.M.VI 

B.M.VIi 

B.  M.  19  Lamont 

(B.M.J.). 

Sand  Creok 

...do 

B.  M.H,Gmudvillc 

...do  

K<»ot    of    (Junoo.s 

CaiKil. 


Dis- 
tance 

from 
canal. 


4, 320 

8, 260 

13, 442 

16,  956 

21,624 

31, 504 

32,695 

38, 4i 

43, 735 

46,  80r 

50, 29i 

55, 6:{6 

62, 570 

77,  530 

84,961 

8X,  1(J5 

92,  235 

97,  386 

105, 105, 

110,382, 

119,  297! 

126.08>| 

135,  305 

92, 2,35 


Differ- 
ence of 

dis- 
tance. 


74.09 
73.64 
72.42 
72. 39 
7L95 
7L62 
71.57J 
7L  Oil 
70. 141 
70.04 
69. 95* 
69.  70l 
69.311 
69. 18' 
69.00 
68.84 
68.70 
68.  .58 
68.50 
68.44 
68.36 
68.:i4 
68. 29 
68.70 


62.570  69.31 

C2..'.7ll  69.31 

31.  ,5)4  71.62 

31,504  7J.62 

0  74.4^ 


1 


4,320 
3,940 
6, 182, 
8,514i 
4«668i 
9,880 
1, 191' 
6,768 
5,282 
3, 070; 
3,490! 
5,341, 
6,934 
14,960 
7,431 
8,204 
4,070 
6,151 
7,719 
6,277 
8,915 
6,  783 
9, 225 
114,265 

143. 930 
29,665 
60,731 
31,066 

31, 504 


Slope. 


.45 
L22 
.03 
.44 
.33 
.05 
.56 
.87 
.10 
.09 
.25 
.39 
.13 
.18 
.161 
.14 
.12 
.08 
.06 
.08 
.02 
.05 
.43 


.0000877 
.0001142 
.000235 
. 0000085 
.000094 
.  001)038 
.000042 
.000097 
. 0001647 
. 0000325 
.000038 
.0000468 
.0000562 
.0000087 
.0000242 
.0000499 
.0000344 
. 0000233 
. 00001036 
. 00001137 
. 00000819 
. 00000295 
.  00000.>42 
. 000003763 


1.04  .000007225 
.39  .000013147 
2.92  .0000480808 
2.311  .  000074:558 
2.85  .0000904647 


.iitizbd  by  ^ 


Ins. 

5.56 

7.24 

14.89 

.54 

6.06 

2.09 

2.66 

6.15 

10.44 

2.06 

L66 

2.97 

3.56 

.55 

L53 

3.16 

2.17 

L48 

.66 

.72 

.52 

.19 

.34 

.24 

.46 

.83 
8.05 
4.71 
6.73 


*  Not  printed. 
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For  the  porpose  of  sbowiug  the  relation  between  quantity  of  discharge,  filopen,  and 
Hcction  of  channel,  the  following  table  has  been  prepared  by  the  aid  of  the  Qangnil- 
let  und  Kntter  formula: 


Vr% 


in  which  a=4l.66,  ir^l.81132,  and  m=0.0028075. 
r=mean  velocity,  r=the  hydraulic  mean  radius. 
i=8ine  of  slope  and  ii=coefficient  of  roughness  of  perimeter. 

In  the  table  n  is  taken  =  .026. 

The  form  of  a  section  of  the  channel  is  assumed  to  be  tFax>ozoidal. 
2r=width  of  base. 

G=angle  of  inclination  of  sides  to  the  horizon. 
d=depth. 
A=area. 
&=wetted  perimeter. 

Hencoi 

and 

,        ,2d8e<e 


tunO    — ' 


tan  6 


tanQ;r-f2d\/l-ftange 


tauO 


Table  to  aMcertain  difnen»ions  of  channel  to  he  filled. 


* 

tone 

d 

A 

h 

r 

n 

{ 

Fall  per 
mile. 

r 

? 

Inehet, 

1 

153 

6 

918 

179.83 

6. 1049 

.026 

.000035 

2.2176 

L 00612 

9^.0 

78 

8 

752 

113. 770 

6.6090 

.026 

.000035 

2. 2176 

1.30416 

9S0.0 

100 

i 

8 

902 

150.  SOO 

6.5870 

.026 

.000019 

1.20384 

0.9029 

980.0 

90 

r 

r 

8 

848 

125. 777 

6. 7405 

.026 

.000026 

1.64736 

1. 1615 

9»>.0 

40 

10 

090 

93. 720 

7.3626 

.026 

.000035 

2. 2176 

1.4183 

9Btf.O 

90 

10 

1100 

134. 72 

8.1660 

.026 

.000011 

0.60096 

0.88819 

080.0 

100 

10 

1300 

163. 24r, 

7.963 

.026 

.000(K)7 

0. 44;i52 

0.75346 

980.0 

90 

. 

10 

1100 

134.72 

8.165 

.026 

.(KN)6 

3.8016 

1.9360 

2150.0 

100 

. 

10 

1300 

163. 245 

7.963 

.026 

.OOOOU 

2.78784 

1.6530 

2150.0 

102 

10 

1220 

146.7 

8.3163 

.026 

.0000466 

2.052576 

1.7607 

2150.0 

Tlie  quantity  of  discharge,  q,  taken  in  the  table  in  all  except  the  last  three  cases, 
is  seen  to  be  the  observed  low-water  discharge  at  the  1891  ganging  above  Grand- 
ville,  and  in  the  last  three  cased  q  is  the  discharge  at  the  same  place  for  a  76-foot 
stage  at  Grand  Rapids,  which  is  1.53  feet  above  the  low-water  stage. 

For  example:  Assuming  i  =  .000035  =  2.2176  inches  per  mile,  which  is  the  exist- 
ing mean  slope  for  nearly  2  miles  above  Grandville,  a  6-Ibot  channel  with  sulr 
slope  of  2  to  1  conld  have  a  base  of  153  feet ;  if  the  depth  be  increased  to  8  feet 
with  same  side  slopes,  the  width  on  the  bottom  is  reduced  to  78  feet;  and  for  :i 
10-foot  channel  the  corresponding  width  iH  49  feet.  Again,  for  i  =  .Ot):)037  = 
0.44352  inches  per  mile,  which  will  be  seen  from  a  preceding  table  to  be  nearly  the 
existing  slope  of  the  river  for  the  lower  27.26  miles,  and  q  =  980,  a  lO-lbot  chiinuul 
may  be  100  feet  wide  ou  the  bottom  and  have  a  side  slope  of  3  to  1. 


rJt0.1KCTS  FOU  OPEN  CHANNEL. 

In  accordance  with  your  instructions,  an  open  8-foot  channel  by  dredging  und  two 
phuiH  for  obtaining  a  10-foot  channel  of  navi|;ablo  width  have  been  considered,  one 
uy  dredging  alone,  and  the  other  by  dredging  supplemented  by  a  dam  aud  a  lock. 
Below  the  proposed  dam  and  locV  these  two  plans  are  identical,  the  req^iiired  deptli 
to  be  obtained  by  dredging  and  maintained  by  wing  dams  and  training  dikes  at 
ero.ssings  and  such  other  places  as  experience  may  prove  necessary.  Estimates  have 
al.so  been  made  for  obtHiiiiiig  an  8-foot  eliannel  by  dredging.  The  location  in  the  river 
of  the  line  along  which  o.sti  mates  are  made  is  indicated  on  the  maps.    AfUdrpassing 
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the  two  drawbridges  at  Grand  Haven,  it  is  proposed  to  pass  np  the  left  chaDuel  to 
the  middle  chann^,  and  thence  ap  the  middle  ciiannel  to  the  main  river  chauuel. 
The  length  of  this  middle  channel  is  about  4,400  feet.  It  already  has  a  maximum 
depth  of  more  than  10  feet  throughont  itd  whole  lengthy  and  a  mean  depth  of  10  feet 
for  100  feet  in  width  in  the  lowet  2,700  feet,  and  a  mean  depth  of  8  feet  for  the  same 
width  in  the  upper  1,700  feet.  The  upper  end  of  this  channel  should  be  widened 
and  straighten^.  The  expense  would  be  small  and  is  fully  covered  by  the  estimates. 
After  leaving  the  middle  cnahnel  the  line  follows  approximately  the  existing  one. 

The  ''Ottawa  Boom"  has  been  removed,  and  all  logging  interests  in  the  river  are 
now  at  an  end.  With  the  exception  of  the  few  hundred  feet  at  the  head  of  the  mid- 
dle channel  mentioned  above,  a  more  than  10-foot  channel  already  exists  for  (H 
miles  above  Grand  Haven.  Above  this  point  as  far  as  the  month  of  Bass  Kiver,  or 
9i  miles  farther,  a  7  to  8  foot  channel  exists.  Above  Bass  River  the  depth  of  chan- 
nel varies,  bat  excepting  at  the  shoalings  and  bars  given  in  the  following  table  a 
4-foot  channel  exists  to  Grand  Rapids : 

Tabular  statement  of  the  location  af  shoalings  and  bars  with  less  than  4  feet  of  water. 


Distancea  below 

footofGanoes  Canal, 

Number. 

Grand  Kapidn. 

Length. 

Depth  ftt 
crossing. 

IxxMition. 

End. 
Feet^ 

Feet 

FesL 

Feet. 

1 

0 

800 
2  900 

270 
1,200 
3,400 

270 
400 
600 

3.0 
3.6 
3.0 

2 

3    

4 

4,300 

4,750 

450 

3.9 

5 

5,550 

5,950 

400 

3.5 

Mouth  of  Plaster  Creek. 

« 

8,200 

9.600 

1,400 

3.0 

Opposite  Lower  Plaster  MilL 

7 

13,500 

16,100 

1,600 

2.6 

Jnst  below  Lake  Shore  and  Ificmgan 
Soathem  Raihroad  Bridge. 

8 

10,500 

17,350 

850 

2.7 

9 

17,800 

21,300 

3.500 

2.0 

10 

24,750 

25,000 

250 

3.8 

11 

27,eoo 

28,050 

450 

2.9 

Chun  Shell  Bar. 

12 

38,1«)0 

36,600 

500 

3.8 

13 

:»,350 

40,000 

650 

3.6 

At  Weatherwax's. 

U 

41,400 

43,200 

1,800 

3.0 

AtBoyntou's. 

15 

.       49,000 

50,100 

1,100 

8,0 

16 

50.400 

56,900 

500 

3.8 

At  Haire's, 

17 

74,600 

77.100 

2,500 

2.6 

At  Bridge  Street  Ferry. 

18    

77,450 
79,500 

77,700 

250 

3.6 

19 

80,700 

1,200 

3.2 

» 

85,050 

89,700 

4,650 

2.3 

Just  above  Lament. 

21 

95,700 

96,500 

800 

2.7 

Do. 

22 

100,400 

103,000 

2,600 

2.8 

23    

113,900 

U4,400 

500 

8.0 

Jnst  below  EMtmanville. 

Total 

27,120 

Frgm  Grand  Haven  to  GrandYille^  about  33  miles,  the  slope  assumed  for  a  10-foot 
dredged  channel  is  0.000007,  or  0.44352  inch  per  mile,  or  about  the  mean  existing 
slope  of  the  rirer  in  the  lower  27^  miles.  From  Grandville  to  Grand  Rapids  the 
slope  is  taken  at  0.000011,  or  0.69696  inch  per  mile.  For  the  low- water  discharge 
of  the  river,  as  obtained  at  the  gauging  above  Grandville,  the  former  gives  a  chau- 
nel  100  feet  wide  on  the  bottom  and  slue  slopes  of  3  to  1  and  the  latter  a  channel  90 
feet  wide  on  the  bottom  and  side  slopes  of  2  to  1.  From  the  nature  of  the  ma- 
terial, as  determined  by  the  borings,  it  is  thought  that  these  side  slopes  will  in 
most  places  be  ^nite  permanent.  The  90  and  100  foot  width  of  bottom  and  corre- 
sponding top  width  of  130  and  160  feet  are  thought  to  be  sufficient.  To  dredge  this 
cnannel  will  require  the  removal  of  4,000,000  cubic  yards,  which  at  10  cents  pec 
cnbic  yard  will  cost  $400,000. 

Such  a  dredged  channel  would  lower  the  water  at  Grandville  about  2.1  feet,  and 
at  Grand  Rapids  about  4.6  feet  at  low-water  stages,  this  effect  decreasing  with  higher 
stages  of  the  stream. 

At  Grand  Rapids  a  basin  large  enough  to  accommodate  boats  in  passing  and  turn- 
ing can  be  obtained  by  the  excavation  of  abont  70,000  cubic  yards  of  material,  which 
at  20  cents  per  cubic  yard  would  cost  $14,000. 

In  the  plan  with  lock  and  dam  a  similar  basin  can  be  obtained  by  the  excavation 
of  40,000  cubic  yards  at  a  cost  of  $8,000. 


Digitized  by  VjOOQIC 
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PROJECT  FOR  10-FOOT  CHAXNKL   UY   DREDCHNG,  WITH   LOCK  AND   DAM. 

The  site  selected  for  a  lock  and  dam  is  in  the  vicinity  of  boring  37,  about  42,000 
feet,  or  nearly  8  miles,  below  Grand  Kapids.  At  and  above  this  place  the  river  valley 
is  of  medium  width,  and  the  immediate  bankii  are  about  11  feet  above  low-water 
surface.    The  width  of  the  river  at  low  water  is  about  460  feet. 

From  the  fact  that  the  seWer  outlet  of  West  Grand  Rapids  empties  into  the  river 
about  a  mile  below  the  city,  and  that  the  fall  in  this  sewer  is  slight,  it  is  not  cou- 
sideied  practicable  to  raise  the  water  at  this  pMut  above  its  present  low- water  stage. 
Any  considerable  rise  would  materially  interfere  with  the  city  drainage  and  would 
probably  render  pumping  necessary.  The  height  of  the  crest  of  the  dam  is  therefore 
fixed  at  an  elevation  of  74  feet.  Below  the  site  of  the  proposed  dam  the  dredged 
10-foot  channel  is  to  remain  the  same  in  dimensions  and  slope  as  in  the  plan  by 
dredginff  alone.  The  elevation  of  its  bottom,  therefore,  at  tiie  dam  is  59.4  feet. 
Above  uie  dam  the  bottom  of  the  dredged  channelis  placed  at  an  elevation  of  61 
feet  and  made  level  from  the  dam  to  Grand  Rapids.  The  miter  sill  of  the  upper 
gates  has  an  elevation  of  63  feet.  The  lift  of  the  lock  will,  therefore,  be  4.6 
feet.  The  dredged  channel  above  the  lock  is  given  a  base  of  90  feet,  with  side  slopes 
of  2  to  1.  llie  low-water  surface  at  Grand  Rapids  will  be  practically  unchanged, 
and  at  the  lock  raised  3.6  feet. 

Very  little,  if  any,  actual  flooding  of  adjacent  lands  would  result  from  this  eleva- 
tion of  water  surface,  but  the  effect  would  be  to  make  several  swamps,  now  com- 
paratively dry  during  the  summer  months,  continuously  wet  and,  at  moderate  rises, 
to<  flood  them.  This  might  be  obviated  in  some  degree  by  constructing  suitably  large 
waste  ways  in  the  dam,  but  no  doubt,  as  in  similar  cases,  the  construction  of  a  dam 
would  cause  some  property -onCners  above  it  to  seek  for  land  damages.  Computa- 
tious  show  that  at  high  water  the  dam  would  be  drowned  out,  so  that  practically  no 
efiect  would  be  produced  on  high-water  slopes  and  heights. 

The  amount  of  excavation  required  for  a  10-foot  channel  is  2,342,890  cubic  yards 
below  and  727,170  cubic  yards  above  the  dam,  or  a  total  of  3,070,000  cubic  yards, 
which,  at  10  cents  per  yard,  will  cost  $307,000. 

ZooA;. — The  lock  is  placed  in  the  bed  of  the  stream  near  the  left  bank.  Estimates 
ha^e  been  made  for  a  lock  chamber  50  by  300  feet,  and  lock  walls  400  feet  in  length. 
The  top  of  lock  walls  is  placed  4  feet  above  the  crest  of  the  dam  and  would  be 
submerged  at  high  water.  The  river  wall  is  estimated  with  8-foot  base  and  5-fooc 
coping  except  for  110  feet  opposite  gate  recesses,  where  no  batter  is  given  to  the 
wall.  The  land  wall  is  estimated  with  7-foot  base  and  4-foot  coping  except  for  40 
feet  opposite  gate  recesses,  where  no  batter  is  given  to  the  wall.  The  foundation  is 
of  piles  with  grillage.  The  estimate  includes  concrete  ar<mnd  the  tJiles  and  bet^'een 
the  grillage  timbers  in  the  foundation.  The  walls  are  faced  with  cut  stone  backed 
with  rubble,  and,  in  the  case  of  the  river  wall,  filled  with  concrete. 

Estimated  coH  of  lock. 


Material. 

Unit. 

Price. 

Quantity. 

C!o8t. 

Total. 

Cut  Rtono 

Cubic  yard... 
do 

$15.00 
8.00 
4.50 

3.00 
30.00 

.25 
.25 

3.00 

1,400 
1,210 
2,252 

1,716 
299.800 

14,590 
8,150 

740 

$22,350 
9.680 
10,184 

Couracxl  rubble 

Concrete 

.  do  . 

• 

One 

$13,164 

PUert 

.5,145 
8.994 

Timber 

M.B.M 

(hibic  yard . . . 
.    . .do  .". 

14,139 

Excavation 

Filling  between  lock  wall  and  bank 

3,647.50 
2, 037. 50 

..  do 

5,685 
%i20 

Paving  between  lock  wall  and  bank 

2,220 

Pour  yalves  and  flxturt's  for  filling  nud  oinpty ing 

Four  gatea,  with  anobonigeM  and  li\turi'R  ...'. 

200  fet»t  of  cribs  (with  stone  filling)  on  julos,  above  lock  walls,  and  100  bolow. 
Cotter  dam  . 


SQO 
4.U00 
7,  •KM) 

3,0141 

Lock -keeper's  bouse '. J      1,  KOU 

Site 1       LCHl 

Total $yl.8ua 


Darn, — The  ostimato  is  for  a  fixed  d;ira  400  feet  long  placed  opposite  the  hollow 
quoioH  of  the  lower  gates.  At  the  v\u\  of  the  dani  on  the  right  biliik  the  eetiiuate 
provides  for  grading  and  paving  tiie  Imnk  for  150  by  50  fee^fl^ed  bvGoOQlC 
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Tlie  oore  of  the  propogod  dam  asHinated  for  is  formod  of  two  rows  of  piles  nnd 
sheet  piling  »bont  four  feet  apart,  between  which  the  earth  is  exeavute(f  aud  the 
space  tilled  iu  with  concrete.  Below  tlie  core  two  rows  of  piles  are  placed,  one  at  the 
foot  of  the  downstream  Hlope  of  the  over  fall  and  the  other  at  the  lower  edge  of  the 
apron.  Between  the  piles  of  this  lower  row  and  a  similar  row  above  the  core  wall 
saeet'pillng  is  driven.  Estimates  are  made  for  gravel  and  stone  tilling  with  a  suit- 
able covering  of  planking  and  rook  filling  below  the  apron. 

Estimated  cost  of  dam. 


Material. 


Piles .: 

Do 

Piles  (sheet) 

Timber 

Planking 

Concrete 

Gravel  uid  stone  filliuj;  . 
Rock  filling  below  dam . . 


tTnil. 


One 

...do 

M.B.M 

...do 

...do 

(Jubio  yard  . . 

...do.. 

...do 


Earth  exoaration ' — do 

Grayling  and  paving  bunk  at  end  of  tlani . . ,  Cnbic  yard 


Total. 


Price.  ,  Quantity. 


.50 
3.00 


IC.25 

160 

4.UU 

240 

40.00 

02.160 

40.00 

02,400 

60.00 

80,000 

4.50 

680 

.75 

1,616 

1.75 

1,112 

364 

278 


Cost. 


$1,000.00 
960.00 
3,686.40 
2,406.00 
4, 800. 00 
3,060.00 
1,212.00 
1, 946. 00 


182.00 
834.00 


Total. 


119,160.40 

182.00 

mi.  00 


20, 176. 40 


A  somewhat  similar  dam,  bnt  with  only  one  central  row  of  piles  and  sheet  piling, 
and  without  the  concrete  core,  will  cost  $15,200. 

KSTIMATU  FOR  8-FOOT  CHANNEL  BY   DRRlXilNG. 

Estimates  are  made  for  an  8-foot  channel  by  dredging.  From  Grand  Haven  to 
the  mouth  of  Sand  Creek  (27.26  miles)  the  slojie  taken  Ih  .000007  (0.44352  inches  per 
milej;  thence  to  Grandville  (5.88  miles)  it  is  .000019  (1. 2038-1  inches  i)er  mile).  One 
hunored  feet  at  the  base  and  side  slopes  of  3  to  1  is  the  section  assumed  for  the  above 
distances.  From  Grandville  to  Grand  Rapids  the  slope  is  .000026  (1.64736  inches  per 
mile),  and  the  section  Has  a  90- foot  bane,  with  side  Hlopes  of  2  to  1.  The  sur-' 
face  of  the  water  at  Grand  Rapids  wonld  be  lowered  about  1.8  feet.  The  removal  ot 
2,260,000  cable  yards  of  material  would  be  required,  costing,  at  10  cents  per  yard, 
$226,000.    A  winding  basin  at  the  upper  end  would  cost  $8,CM)(). 

WING  DAMS  AND  TRAINING  DIKES. 


In  determining  the  inclination  and  the  dimension  of  the  section  of  a  channel  that 
will  discharge  the  low-water  flow  of  the  river,  the  assumption  of  course  is  that  the 
entire  quantity  of  water  discharges  through  that  section.  A  dredged  channel  of  the 
form  and  size  selected  would  not  be  more  than  130  to  160  feet  wide  at  the  surface. 
TTiie  present  width  of  the  river  varies  from  about  350  to  about  600  feet  at  low  water. 
In  order  therefore  to  confine  the  flow  to  a  sufficiently  narrow  channel  and  at  the 
same  time  to  prevent  the  dredged  material  from  finding  its  way  ba<'k  into  it,  wing 
dams  or  training  dikes,  or  both,  may  be  reciuired  at  various  places  to  maintain  a 
channel  of  requisite  depth.  Such  works  wonld  eupecially  be  needed  at  crossings  and 
at  a  few  wide  and  straight  portions  of  river  where  shoaling  occurs.  In  the  whole 
length  of  the  river  there  are  about  twenty  crossings.  The  lower  seven  of  these,  being 
where  only  2  to  3  feet  of  dredging  will  be  required  to  open  a  10-foot  channel  aud  in 
a  part  of  the  river  where  there  is  little  current  even  at  high  water,  will  probably  re- 
quire no  particular  works,  as  it  will  be  less  expensive  and  more  satisfactory  to  re- 
move by  dredging  from  time  to  time  any  slight  shoaling  that  may  occur  at  these 
places. 

Again,  in  the  upper  5  miles  of  river,  where  five  crossings  occur  and  where  the  project 
for  an  open  10-foot  channel  contemplates  the  lowering  of  the  bed  of  the  stream  at 
low  stage  from  2  to  4  feet,  and  where,  too,  the  material  to  be  dredged  is  com- 
posed largely  of  clay,  coarse  gravel,  cobblestone,  and  bowldeis,  it  is  thought  that  a 
proper  disposition  of  the  dredgings,  supplemented  by  the  encouragement  of  a  willow 
and  other  growth  on  the  dredge  aumps  and  portions  of  the  river  bed  which  lor  low 
atages  will  be  out  of  water,  may  secure  a  practically  permanent  channel  without  the 
aid  of  wing  dams  or  dikes.  At  and  in  the  vicinityof  the  remaining  eight  crossings, 
which  are  distributed  over  a  distance  of  about  18  miles  of  river  and  where  the 
material  for  a  large  fraction  of  this  distance  is  largely  sand,  worka^^iore  orUess 
T  tizedbyl^OOgle 
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f^xtensiTe  wiU  be  required  to  Tnaintain  a^haimel.  HoweTer,  the  placing  of  any  sucfi 
works  in  the  bed  of  the  Btream,  where  they  must  prove  more  or  less  oostrncti  ve  to 
ice,  etc.,  and  must  require  an  annaal  expenditure  for  mainteuaQce,  should  not  be 
done  until  other  ^d  less  objectionable  works  shall  have  been  proven  insufficient  or 
until  experience  has  shown  such  works  absolutely  necessary  and  more  economical 
thau  other  means  that  could  be  used  to  obtain  the  same  end. 

As  a  preliminary  estimate  it  will  be  assumed  that  the  construction  of  the  equiva- 
lent of  1  mile  of  pile  and  sheet  piling  in  the  form  of  wing  dams  or  training  dikes, 
or  both,  will  be  required  on  an  average  at  each  of  the  eight  crossings.  Such  works 
will  cost  $2.50  per  running  foot  in  place,  or  about  $13,000  per  crossing,  making  a  total 
of  $104,000  for  the  eight  crossings.  For  the  remaining  10  of  the  18  miles  now  under 
consideration,  $6,500  per  mile  or  a  lotal  of  $65,000  may  be  sufficient  to  maintain  the 
desired  depth,  making  the  total  estimated  first  cost  for  wiUg  dams  a^ d  training  dikea 
$169,000.  Rather  than  to  expend  a  much  larger  sum  than  this  or  even  this  amonnt 
in  contracting  the  low  water  way,  it  might  prove  better  economy  to  deepen  the 
dredging  to  a  still  greater  degree  than  now  estimated  for  and  to  rely  on  annual 
dredging  to  maintain  the  channel..  But  not  until  a  channel  has  been  opened^  and  the 
action  of  the  river  under  its  new  conditions  been  observed,  will  it  be  possible  to 
determine  these  points. 

No  change  in  the  estimates  as  above  nven  for  the  dredged  10-foot  channel  is  made 
in  the  case  of  the  10-foot  channel  by  oredging  with  lock  and  dam  or  in  the  case  of 
the  8-foot  channel  by  dredging. 


Summary  of  first  cost  for  10-foot  dredged  channel. 

Dredging $400,000 

Wing  dams  and  training  dikes 169,000 

Enlargement  of  channel  to  form  basin  at  Grand  Rapids 14, 000 


583,000 
Contingencies,  15  per  cent 87, 500 

Total 670,500 

Summary  of  first  costj  10-foot  channel  with  look  and  dam. 

Dredging $307,000 

Wing  dams  and  training  dikes 169, 000 

Dam 20,175 

Lock 81,808 

Enlargement  of  channel  to  form  basin  at  Grand  Rapids 8, 000 

585,983 
Contingencies,  15  per  cent 87, 897 

Total 673,880 


Summary  of  cost  for  an  8-foot  dredged  channel. 

Dredging $226,000 

Wing  dams  and  training  dikes 169, 000 

Enlargement  of  channel  to  form  basin  at  Grand  Rapids 8, 000 


403,000 
Contingencies,  15  per  cent 60, 460 

Total , 463,450 

STABIUTY  OF  THB  RIVER. 

The  course  of  the  river  is  comparatively  straight  and  most  of  the  bends  are  made 
with  easy  curves.  The  banks  are  firm  and  nowhere  show  caving  or  change  of  any 
kind.  In  the  bed  of  the  stream  little  or  no  movement  of  mat<erial  has  been  observed 
at  low  water.  The  water  too  is  clear  and  free  from  material  carried  in  suspension. 
The  dam  at  Grand  Rapids  provides  a  settling  basin  for  all  such  material. 

There  exists  at  the  present  time  in  the  bed  of  the  stream,  not  far  removed  from  the 
channel,  dredge  dumps  placed  there  six  or  seven  years  ago.  The  fact  that  these 
have  remained,  without  any  effort  having  been  made  to  confine  the  material  behind 
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trniiihig  dik^s  or  to  rontrnct  the  channel  wiiUb,  and  that  Roxne  of  them  are  from  3 
t-u  4  leet  above  low  water,  and  have  yoiini;  wiHows  j;rt>winj<  upon  thoni,  Ktrongly 
iudieateH  that  a  penuancnt  channel  whcir  once  iormf  d  can  be  maiutaineil  with  (uuall 
expense. 

A  comparison  of  sonndin^s  taken  in  1884  previouH  to  dred^ing^  and  again  in  1889, 
«ome  years  after  dredging  bad  been  done,  indicate  that^  exce])t  at  crossings,  the  iill- 
iug  in  of  the  excavated  channel  has  not  been  great. 

The  estimated  first  cost  of  improvement  with  lock  and  dam  being  somewhat  greater 
tiian  that  of  the  opeu  channel,  the  inconvenience  to  navigation  of  a  lock,  aaded  to 
the  annual  cost  of  maintaining  and  operating  it,  make  the  open  channel  preferable 
as  well  as  more  economical.  There  is  also  the  tollowing  consicferation  in  favor  of  the 
open  10-foot  channel :  The  lowering  of  the  river  bed  4.5  feet  at  Grand  Rapids,  m 
this  plan  contemplates,  would  make  a  water  power  there  which  might  be  utilized  in  in- 
creasing the  already  large  niannfacturing  interests  of  that  city.  Taking  the  minimnm 
low-water  discharge  <»f  the  river,  viz,  iWO  cubic  feet  y)er  8econd=61,152  pounds  per 

second  and  4.5  feet  head,  we  liave  a  tlieoretical  hor.se  power  r=?y?*?^—==  500.3, 

550 
which  with  an  efficiency  of  80  per  cent,  gives  400.2  as  tlie  actual  horse  power  at^ 
tainable. 

Allowing  5  pounds  of  coal  to  tht^  horse  power  per  hour,  if  this  power  be  used  24 
hours  a  day  for  three  hundred  and  ten  days  in  the  year,  the  quantity  of  coal  to  give 
the  same  power  will  be  7,440  tons,  worth,  at  $2.25  per  ton,  $16,740,  yearly.  If  the 
power  is  used  only  10  hours  a  day  for  310  days  in  the  year,  it  will  be  equivalent  to 
3,100  tons  of  coal,  worth  $6,975  yearly.  For  a  large  part  of  the  year  the  available 
power  would  be  considerably  larger,  but  even  this  amount,  if  capitalized  at  5  per 
cent,  would  justify  the  expenditure  of  $334,800,  or  $139,500  for  the  open  channel  in 
exce(Bs  of  the  cost  of  a  channel  with  lock  and  dam.  * 

The  following  gentlemen  assisted  in  the  field  work :  K.  C.  Dunbar,  assistant  engi- 
neer: Robert  L.  Sackett,  E,  L.  AUor,  F.  A.  Sager,  H.Baldwin,  and  H.  B.  Beecher. 
L.  W.  Goddard,  assistant  engineer,  and  R.  Stierle  assisted  in  part  of  the  office 
work. 

Very  respectftillyi  your  obedient  servant, 

Frkd  Morlky, 

Aaaistant  Engineer, 
Col.  William  Ludlow. 

Corpn  of  Engineers f  V,  S.  A. 


Statement  of  the  jobbing  business  of  Grand  Rapids  for  1891, 


Kature  of  buainesn. 


iNo. 


Boots,  eboen,  and  rubbers ■  4 

Booksand  stationory I  1 

Clothing I  2 

Cotnmisaion  prodaoe 7 

Crockery 2 

Dry  gooOM j  4 


f^roceries 

Hardware 

Hate,  caps,  and  fum. . . 
Hides,  pelts,  and  irool . 

Jewelry 

Lime  and  cement 

Liquor 

Kotions 

Packing 


Paper. 

Paints  and  oils,  etc- 3  | 

Photograph  supplies I 

Kaes,  ana  pedalers*  HUpplios I  3 

Snrullery  hardware •.;  2' 

Spices : I  2  ■ 

Yeast '  3 


Capital 
employed. 


$200,000 
100,000 
150,000 
118, 000 
165,000 
800,000 
165,000 
900.000 
500,000 
25, 000 
525,000 
10,000 
50,000 
200,000 

:*5,ooo 

73.000 
92.000 

2lH).000 
10.000 
10.000 

lOO.UOO 
25,  000 
10.000 


Total !  67       4,463,000 


Amount  of 

basinesfi  of 

1891. 


$325,000 

300,000 

275.000 

1,000,000 

34.5.000 

1, 400. 000 

500,000 

5,000,000 

908,000 

60,000 
800.000 

25,000 
200,000 
500,000 
150,000 
375,000 
350,000 
500.000 

25,000 

50,000 
350.000 
150.000 

25,000 


13,613.000 


No.  of  em- 
ployes. 


■49 

168 
174 
50 
295 
27 
143 
117 
12 
22 
5 
16 
31 
6 
41 
23 
31 
6 
24 
29 
23 
U 


1,365 
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Simimarif  of  traffic  done  by  ihe  8ix  railroads  and  one  steamboat  line  for  1801. 

Freight — 

Forwarded tons. .  354, 206 

Received » do...  «82,743 

Passengers — 

Outward : 523,030 

Inward 482,973 

Freight  trains  daily— r 

In 37 

Out 36 

Passenger  trains  daily — 

In 40 

Out 40 

Comparative  statement  of  bank  clearings  for  six  years, 

1886 $21,420,206.11 

1887 27,959,193.65 

1888 30,932,342.29 

1889 34,068,269.71 

18fK) 38,286,226.56 

1891 44,636,146.38 

H.  D.  C.  Van  Abmus, 
Secretary  Board  of  Tirade^  Grand  Rapids,  Miok, 

Statetnent  of  the  manufacturing  industries  of  Orand  Bapidsfar  1891. 


Nature  of  bnsiiieas. 


No. 


Agricultural  iniplementa 1 

Asbeiitine  ntone 4 

Awnings,  etc 1 

Baking'i)ow(Ier,  8pi<»ea,  etc 2 

Band  fnstrumoiitD 1 

Barrel  and  keg ,  12 

Ball  bats,  etc I  1 

Baskets t  1 

Belting 2 

Blank  books 7 

1 


Bicycle . 
Boat . . . 
Boiler  . 


Boot  and  sboe 

Boot  and  shoe  upper. 

Bottling 

Brass  foundries 

Breweries 

Brick  and  tile 

Broom 


Brush 3 

Burial  caskets 2 

Boxes: 

Cigar 1 

Paper 1 

Wood 4 

Carding  mill 1 

Carpet  sweeper 2 

"Weaving  (carpet) i  18 

Carriage  and  wagon \  %\ 

Carriage  body I    1 

Carvers  tools i    1 

Car  shop 1 

Children's  wagons,  etc I    1 

Cider  and  vinegar '    2 

Cigar 43 

Closet  seat  uid  tank I    1 

Clothing , 26 

Clothes  wringer '    1 

Coffee  extract i    2 

Confections 3 

Coopers I  10  | 

Cornice,  metallic 4  | 

Corset I     1  I 

Cutlery i     I 

Crackers,  etc 2 

Door  plate I    1 


Capital 
employed. 

Amount  of 
business 
of  1891. 

Number 
of  em- 
ployes. 

$80,000 

$180,000 

50 

7,500 

100,000 

46 

10.000 

30,000 

10 

45.000 

145,000 

25 

2,aoo 

11,700 

9 

542,000 

745,000 

442 

20,000 

90,000 

58 

2,500 

7,500 

18 

95,000 

145,000 

60 

35,000 

98.500 

53 

20,000 

50,000 

60 

3,600 

20,000 

12 

9,200 

75,000 

26 

125,000 

800,000 

160 

5,000 

13,000 

8 

43, 600 

161,000 

37 

'     78,000 

130,000 

177 

450,000 

600,000 

145 

182,000 

975,000 

131 

7,100 

67,500 

40 

125,000 

142,500 

121 

87,000 

178,000 

82 

8,600 

10,000 

8 

12,  000 

25,000 

27 

62,500 

240. 000 

85 

1,000 

2,500 

4 

400,000 

688,000 

3CJ 

5,000 

33. 000 

31 

670,000 

1,147.500 

.   472 

15,000 

25,000 

15 

2,000 

5,000 

3 

200,000 

390, 000 

343 

19,000 

40, 000 

46 

5,000 

'   32.000 

16 

251,000 

780,  (KW 

218 

10, 000 

22,000 

20 

250,000 

845,000 

382 

15.000 

50,000 

10 

2,300 

5,000 

5 

125, 000 

500,000 

157 

24,000 

262,000 

34 

21.  500 

86,300 

64 

7,000 

12,500 

12 

1,000 

5.000 

4 

167,000 

325,000 

63 

1,000 

1.600 

s 
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Sl^fement  of  the  matnifacturinginduHtnin  of  Grand  Rapids  for  1891 — Continn»^d. 


Nature  of  buMiuess. 


^•o-  «SK. 


Amonnt  of 
busineais 
of  1891. 


Number 
of  em- 
ployes. 


Edge  tool 

Klectrotypo 

£lect3ic  liKht 

Embalming  fluid . 

EiuntkYing 

Exoe]«ior 

FUe. 


Fire  erato 1 

Fireladder  and  truck 1 

Fi8hineA>d 1 

flavoring  extract 2 

Flypaper 1 

Flouring  and  feed  mill 10 

Fnn^iture 46 

Fnmltare  clamp 1 

Famitnre,  wood  trii-.imiiiga 8 

(xalvanized  iron,  eto 25 


Gas. 

(ilove 

Glue 

Hand  screw. . 
Harness 


Hat.. 

Iron,  east,  ornament 

Litfaosraph 

Machuie 

Marble  and  granite 

Middling  purifier 

Matcbee,  paper 

Patent  medicine ^ . 

Tiano  case 

Piclclea 

Planing  mill,  sasb,  door,  eto 

Plaster  mill 

.Portable  house 

Potash 

Potteries 

Pump 


Saw. 

Saw  swage 

Screen  doors  and  wiudows. 
Sheet  music 


Shirt . 

Shoe  button  fastene,r  . 

Showcase 

Staves  and  beadingn  . 

Stamp,  stencil 

Stone,  cut 

Tanneries 

Tnmk 


Truss  . 

Umbrella 

Veneer 

Wall  coating  comi>oinid 

Wen  and  cisicru  brick 

Wheelbarrow 

Willow  and  rattan  (-not  lurnidire). 

Window  shade 

Wire  nail 

Wire  goMls 

Wood  carving 

Wooden  shoe:* 

Wooden  ware  (not  euniiierated)  ... 

Wool  puller 

Zinc  etching 


$9,000 

8,000 

350,000 

25,000 

13,000 

30,000 

4,000 

65,000 

10,000 

6,000 

55,000 

25,000 

950,000 

6, 160, 300 

2,500 

176,000 

72,400 

600,000 

2,000 

25,000 

10,000 

102,150 

1,000 

2,000 

10,000 

778.  GOO 

56.100 

25,000 

3,000 

34,500 

15,000 

2,500 

2, 887, 000 

450,000 

5,000 

2,000 

8,000 

5,000 

5,000 

10,000 

2,500 

1,500 

26,400 

25,000 

3,000 

70,500 

12,200 

35,000 

345,000 

18,400 

2,000 

6.000 

100,000 

225,000 

2,300 

17,000 

7,000 

200 

15,000 

4,200 

3,000 

3,450 

78.000 

10,000 

2,000 


$11,000 

35,000 

885,000 

50,000 

76,000 

52.000 

12,300 

215,000 

25,000 

25,000 

75,000 

75,000 

2,200,000 

10,010,000 

8,500 

238,500 

357,750 

175,000 

4,800 

25,000 

25,000 

342,150 

6,000 

5,000 

10,000 

1,116,200 

•  141,000 

65,000 


172,200 

25,000 

6,200 

4,950,000 

215.000 
21,000 
8,000 
27,000 
10,000 
18,000 
15,000 
24,500 
2,700 

233,000 
25,000 
14,500 

292,000 
22,000 

146,000 

470,000 

53,000 

6,500 

18,000 

200,000 

575,000 
11,600 
51,000 
21,000 
1,000 
40,000 
13,500 
32,000 
27,000 

172. 000 
15,000 
5,000 


498  !  18,228,000     33,555,900 

£stabBshnient»  include<l  by  1  he  V.  S.  CenRiis  Bureau  in  1890,  | 

in  the  flcheduleof  manufactureH.  but  which  are  local  in  their 

nature,  will  add  to  this  table  w  i  th  a  corresponding  ijicrease . .  '465  347, 000      1, 642, 650 


Total , 963 


Vi 

7 

M 

7 

27 
35 
6 
60 
15 
10 
15 
10 
152 
6,613 

106 
152 
41 

7 
10 
20 
116 

4 

4 

14 

667 

91 

13 

5 

29 

25 

27 

1,554 

141 

7 

4 
23 

7 
12 

9 
16 

4 
127 
15 
17 
76 

9 
40 
102 
22 

2 

9 
100 
174 
12 
32 
15 
•  2 
12 

9 
16 
17 
61 
12 

4 


14,900 


2,898 


18,575,000  ,  35,198,559 


17,888 


H.  D.  C.  Van  Asiius, 
Secretary  Board  o/Tradf,  Grand  Jiapidt,  Mich. 
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APPENDIX  LL. 


IMPBOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  EASTERN  MICHI- 
GAN. 


REPORT  OF  COLONEL  O,  M.  POE,  CORPS  OF  EXCrTyEERS,  OFFICER  IX 
CHARGE,  FOR  THE  FISCAL  YEAR  EXDIXG  JUXE  30,  189g,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Marys  River,  Michigau. 

2.  Operating  and  care  of  St.  Marys  Falls 

Canal,  Michigan. 

3.  Dry  (tock  at  St.  Marys  Falls  Canal, 

Michigan. 

4.  Hay  I^ake  (Channel,  St.  Marys  River, 

Slirhigau. 
.5.  Hurlior  at  Cheboygan,  Michigan. 

6.  Harbor  at  Thunder  Bay.  Michigan. 

7.  Thunder  Bay  River,  Michigan. 

8.  Harbor  at  Au  Sable,  Michigan. 

9.  Saginaw  River,  Michigan. 

10.  Harbor  of  refuge  at  Sand  Beach,  Lake 
Huron,  Michigan. 


I  11.  Black  River  at  Port  Huron,  Michi- 
gan. 

12.  Month  of  Black  River,  Michigan. 

13.  St.  Clair  Flata  Canal,  Michigan. 

14.  Operating  and  care  of  St.  Clair  Flats 

Canal,  Michigan. 
1.5.  CMinton-Rivcr,  Michigan. 
16:  GroHsc  Pointe  Channel,  Michigau. 

17.  Rouge  River,  Michigan. 

18.  Detroit  River,  Michigan. 

19.  Removing  sunken  vessels  or  craft  ob- 

8t  rue  ting  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Detroit,  Mich.,  July  16,  1892. 
General  :  I  have  the  honor  to  trausmit  herewith  the  annaal  reports 
relating  to  tht»  works  of  river  and  harbor  improvements  under  my 
charge,  for  the  fiscal  year  ending  June  30, 1892. 

1  am,  sir,  very  respectfullv,  your  obedient  servant, 

O.  M.  POE, 
ColoneU  Corps  of  Engineers, 

Bvt.  Brig.  Gen.,  U.  S,  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

^  2397  T 
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LL  I. 


IMPROVEMENT  OF  ST.  .MARYS  RIVER,  MICHIGAN. 

The  project  for  obtaining  a  navigable  channel  of  16  feet  depth  be- 
tween Lakes  Superior  and  Huron  had  been  barely  completed  when  the 
demands  of  commerce  so  enormously  increased  that  the  work  of  ob- 
taining a  depth  of  20  feet  throughout  was  undertaken,  with  the  full 
sanction  of  both  legislative  and  executive  authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock 
upon  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  be- 
tween gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the 
miter  trills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
deepened  to  correspond.  The  estimated  cost  of  this  enlargement  of 
the  canal  system  is  $4,738,865,  for  the  details  of  which  see  page  2220 
et  seq.  of  the  Annual  Report  of  the  Chief  of  P^ngineers  for  1H87. 

Prior  to  June  30, 1890,  a  total  of  $1,250,000  had  been  appropriated 
for  the  work.  The  river  and  harbor  act  of  September  19,  1890,  appro- 
priated an  additional  $900,000  for  continuing  the  improvement  with 
the  provision  "  that  such  contrac^ts  as  may  be  desirable  may  be  entered 
into  by  the  Secretary  of  War  for  materials  and  labor  for  the  entire 
structure  and  approaches,  or  any  part  of  the  same,  to  be  paid  for  as  ap- 
priations  may  from  time  to  time  be  made  by  law;''  and  the  sundry  civil 
act  of  March  3,1891,  appropriated  $600,000  for  continuing  the  improve- 
ment during  the  fiscal  year  ending  June  30,  1892.  The  t^tal  amount 
appropriated  up  to  date,  therefore,  is  $2,750,000,  with  authoritiy  to  con- 
tract for  all  or  any  part  of  the  work. 

For  the  time  being  the  work  is  confined  to  the  improvement  of  St. 
Marys  Falls  Canal  and  its  approaches.  On  June  30,  1891,  its  <*ondi- 
tion  was  as  follows,  viz:  The  cofferdfim  surrounding  the  site  of  (he 
800-foot  lock  was  in  good  condition;  the  excavation  of  the  lock  pit  ha<l 
been  carried  below  grade,  except  a  small  area  at  the*  eastern  incline, 
and  the  contractors  were  engaged  in  removing  a  considerable  amount 
of  loose  and  broken  stone  below  grade;  and  a  considerable  amount  of 
filling  yet  remained  to  be  done  behind  Fort  Brady  Pier. 

The  contractors  for  the  masonry  of  the  lock  walls  had  a  considerable 
portion  of  their  plant  in  readiness  for  use;  had  begun  quarrying  face 
stone  at  Kelly  Island,  Lake  Erie,  and  backing  stone  at  Drummond 
Island,  Michigan;  were  receiving  cement  and  had  begun  laying  con- 
Crete  in  the  lock  foundations,  but  no  estimate  had  yet  been  made  for 
payment  therefor. 

The  following  contracts  were  in  force  during  the  year,  viz: 


Contractor. 


Collins  AFarwell 

H.D. Edwards  &Co 

R.G.  Ferguson  dlt  Co 

Hughes  Bros.  &.  Bangs 

George  Kemp 

Jno.  H.  Killraaster  &  Co 

King  Iron  Bridge  &MTgCo 

Chas.  Hebard  &  Son 

P.M.  Church  &  Co 

James  R.  Kyan 

John  P.  McGruire , 

Kichanls  &  Co  .  limlt<»d 

R.  G.  Ferguson  &  C(» 

James  Strachan , 

Chaa.  Hobard  &  Son T,fiiiih«'r  iuid 

< ;<'«»rL,»'  Koiiii» Ck\\ 


For- 


Excavatiiig 

Ship  olmiullcry 

Ziiu;  and  galvanized  iron. . . 

Building  masonry 

Coal 

Tiinbt-r  and  plank 

Gatt'  anchorages 

Lnniberaud  sbiuglos 

Ship  chandlory 

Di'livering  chi'y 

A'alve  fraiiios  and  valves. . . 

( 'lifiniouls 

lliirdwjjiv 

MiM  hiiic  work I 

liintrh'H I 


Kut^^Tod  into. 


Mar.  1,1889 
Mar.  7,1891 
June  15, 1891 
Feb.  9,1801 
Mar.  7,1891 
May  1,1891 
Oct.  29,1891 
Mar.  7,1891 
Mar.  2.5. 1891 
Nov.  28, 1891 
Mar.  10, 1891 
Mar.  23, 1891 

....do 

....do 

-...do 

....do 


Remarks. 


In  force. 

Closed  October,  1891. 

Closed  July,  1891. 

In  force. 

Clcsed  December,  1891. 

Closed  September,  1891. 

Oloseil  Jnne,  1892. 

Closed  January,  1892. 

In  force. 

Closed  February,  1892, 

In  force. 

Closwl  May,  1892. 

Do. 
In  force. 
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PROGRESS  MADE  DURING  THE  F180AL  YEAR  ENDING  JUNE  30, 1892, 

Under  the  Collins  &  Farwell  contract  but  little  was  done.  The  con- 
tractors stopp^  the  work  of  excavation  on  July  8, 1891,  and  made  no 
attempt  either  to  make  good  with  concrete  the  excessive  excavation,  or 
to  complete-the  filling  behind  Fort  Brady,  both  of  which  were  required 
by  the  terms  of  their  contract. 

Under  the  contract  of  Hughes  Brothers  &  Bangs  work  on  the  ma- 
sonry of  the  lock  walls  has  been  pushed  with  vigor.  They  have  a  tine 
plant  in  use  at  the  canal  and  at  the  Drummond  Island  Quarries.  A 
description  of  it  is  given  in  detail  in  the  appended  report  of  Assistant 
Engineer  E.  S.  Wheeler.  Altlioiigh  the  information  is  not  at  hand  for 
the  preparation  of  a  similar  description  of  their  plant  at  the  Kelly's 
Island  Qiiarries,  yet  I  know,  from  i)ersorial  inspection,  that  it  is  quite 
in  keeping  with  the  rest  of  it. 

During  the  fiscal  year  the  following  quantities  represent  the  work 
done: 

Excavation :  Cubic  yanls. 

In  lock  pit 3,161 

For  pump  well 2,603 

Total 5,764 

Concrete : 

.  For  foundations  of  lock  walls 7,  970 

Between  backing  and  rock  face  of  excavation 244 

Walls  of  pump  well 2(>ir 

Total .' a  178 

Cut  stone  laid 2,242 

Backing  stone  laid 7, 305 

Of  the  backing  stone  laid  thc»  contractors  furnished  6,591  cubic  yards 
and  the  Governmeut  furnished  714  cubic  yards,  the  latter  being  stone 
saved  from  the  walls  of  the  old  State  locks  (of  18r)5). 

Kcllyn  Island  stone  in  '*the  mujth  -^ —  rie«eB. 

Received  July,  August,  September,  and  October,  IHill 1, 912 

Received  April,  May,  and  June,  1892 3,033 

Total  received  during  fiscal  year 4, 915 

Which  were  carried  in  thirty-seven  cargoes. 

The  largest  stone  contained  183  cubic  feet,  and  weighed  about  14 J 
tons.  After  being  cut  its  volume  was  105.26  cubic  feet  and  the  weight 
was  reduced  to  about  8J  tons. 

Kellys  Island  stone  *'  cut  '* — 

During  fiscal  year pieces..  2,414 

Containing cubic  yards. .  3, 229| 

Gjite  anchorages— all  have  been  delivered  at  the  canal,  tlie  weight  being  aliouib 

275  tons. 

Cement  received  and  used —  Barrels. 

Portland *. 2, 159 

Natural 19,200 

Total ; 21,358 

One  additional  cement  house  was  built. 

PRESENT   CONDITION   OF   THE  WORK. 

Cofferdam. — The  process  of  ^* stock-ramming"  the  clay  wall  of  the 
cofl'erdam  was  coutiYiued  throughout  the  year  wit li great  <*.onfidence  iu  its 
efficacy.  The  operation  is  described  in  detail  iu  the  appended  report 
of  Assisti^nt  Engineer  E.  S.  Wheeler.    The  party  engaged  upon  this 


2400   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U,  S,  ARMY. 

part  of  the  work  does  nothing  else,  because  the  dam  is  so  vital  to  the 
other  operations  that  it  demands  and  receives  unremitting  attention. 
About  6  cubic  yards  of  clay  are  rammed  into  the  dam  each  working  day. 
The  dam  is  now  as  tight  as  it  ever  was,  and  the  leiikage  through  or  im- 
mediately nnder  it  is  remarkably  small. 

Fumping plant*— The  water  which  is  now  pnmped  from  the  lock  pit 
comes  almost  entirely  through  seams  in  the  rock,  and  from  that  wasted 
in  the  operations  connected  with  the  construction  of  the  lock.  The 
pumping  plant  in  position  for  the  puri>ose  of  keeping  the  lock  pit  free 
has  not  been  required  to  operate  one- fourth  of  the  time  during  the  fiscal 
year.  It  is  not  liable  t<i  get  out  of  order,  and  the  greatest  danger  to 
be  apprehended  is  from  fire  which  might  consume  the  buildings  which 
house  all  bnt  the  8  inch  piston  pump.  For  greater  precaution  this  has 
been  placed  in  the  pump  well  of  the  new  lock,  at  ^  distance  from  the 
buildings  containing  the  other  pumps. 

There  are  four  cement  houses,  all  in  excellent  condition,  with  a  capac> 
ity  for  the  storage  of  8,200  barrels  of  cement  at  one  time. 

Masonry, — The  first  stone  was  laid  in  the  lock  September  2,  1891. 
The  stonecntting  for  the  first  five  courses  is  practically  completed,  with 
the  exception  of  the  piers  under  the  miter  wall  of  the  upi)er  lock  gates 
and  the  stone  for  the  main  miter  wall.  Work  on  the  sixth  course  is 
well  advanced. 

The  greater  portion  of  the  south  fiice  wall  of  the  lock,  is  built  five 
courses  high  and  the  backing  completed  to  correspond.  In  like  man- 
ner the  greater  part  of  tiie  opposite  wall  has  been  carried  four  courses 
high.  Two-courses  in  the  bottom  of  these  walls  are  laid  throughout 
nearly  their  whole  length,  but  portions  are  not  yet  backed.  The  courses 
are  uniformly  2  feet  higli^  except  the  lower  course  downstream  from 
the  '*  drop  "  in  the  lock  floor,  which  course  is  1^  feet  thick.  Parts  of 
the  two  lower  courses  of  the  upper  guard  gate  miter  wall  have  been 
laid. 

Pump  tcell  and  pumping  plant. — The  concrete  walls  of  the  jiresent 
well  have  been  carried  uj)  to  the  level  of  the  lock  floor  and  the  intake 
thereto  from  the  lock  chamber  is  completed.  The  ])reparation  of  the 
plans  for  the  pumping  plant  has  been  intrusted  to  Mr.  Julian  Kennedy, 
of  Pittsburg,  Pa.,  and  he  now  has  them  under  consideration. 

Lock  (jat^s, — The  designs  for  the  lock  gates  are  being  prepared  in  this 
olfice,  and  are  now  well  advanced. 

Gate  anchorages, — ^The  anchorages  for  the  ten  gates  have  been  deliv- 
ered at  the  canal.  The  anchor  plates  and  the  lower  series  of  eyebars 
for  the  lower  guard  gates  have  been  set  in  place.  They  Jireiu  keeping 
with  the  massive  character  of  the  whole  work.  The  anchorages  have  a 
total  weight  of  about  275  tons,  costing,  at  the  contract  prices,  §20,768.53. 

Valves  and  valve  frames, — These  are  under  construction  in  accordance 
witli  a  contract  entered  into  March  10,  1802,  with  John  P.  McGuire,  of 
Cleveland,  Ohio.  The  contract  provides  for  14  valves  and  12  valve 
frames,  tlie  estimated  weight  of  the  whole  being  nearly  136  tens,  and 
will  cost,  at  the  contract  ])rice,  $26,862.06,  subject  to  a  sligll^^  variation, 
however,  in  case  any  modifications  are  made  during  the  i)rocess  of  man- 
ufacture. 

Valve  and  gate  engines, — The  designs  for  these  are  in  course  of  prepa- 
ration in  this  ofiice,  and  the  drawings  are  well  advanced. 

Deepening  the  canal  prism. — In  accordance  with  advertisement  dated 
June  2,  1802,  proposals  will  be  opened  on  July  2,  1802,  for  deepening' 
the  canal  prism  from  a  cross  section  about  275  leet  west  of  the  western 
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end  of  the  cofferdaiji,  excluding,  however,  tlie  site  occupied  by  the  mov- 
able dam,  which  it  is  not  intended  to  disturb  at  present. 


WATER  LEVELS. 


Daily  water  gauge  readings  above  and  below  the  locks  were  continued 
during  the  year,  and  the  annual  means  for  the  calendar  year  1891  and 
the  monthly  means  for  the  various  mouths  in  the  fiscal  year  have  been 
computed  and  added  to  the  water-level  tables  appended  to  my  annual 
report  for  1890.  In  order  that  these  published  tables  may  be  kept  up 
to  date,' the  various  monthly  and  annual  means  are  submitted  herewith, 
and  are  as  follows: 

Elevations  above  sea  level. 


Month. 


Lake 
Superior. 


St,  Morya 
River. 


Luke 
Huron. 


July,  1891 

August.  1891 

September,  1891  . 
Octoljer,  1891 . . . . 
November,  1891  . 
December,  1891.. 


Feet 

601.292 

601.304 

601.238 

601.294 

601.185 

600.920 


Feet. 

582.760 

582.792 

582.617 

582. 516 

582.354 

582.209 


FeeL 

580. 43 
580. 33 
580.14 
579.77 
579.46 
579. 40 


Annual  mi'au  . 


January',  1892  .. 
February,  1892  . 
March.  1892  .... 

April,  1892 

May,  1892 

June,  1892 


601.042 


682.694 


580.03 


600.816 
600.457 
600.277 
600.429 
600.940 
601.300 


582.518 
582.465 
582. 475 
581.794 
582.037 
582.530 


570. 42 
579.  :{6 
579. 42 
579.50 
579.63 
680.16 


Difference  in  elevation. 


Month. 


July,  1891 

August,  1891 , 

September,  1891 . . . . 

October,  1891 

Kovemher,  1891  — 
I>eoember,  1891 

Annual  mean 

JTanuary,  1892 

February,  1892 

Uarch,  1892 

Aprai892 

May,  1892 

June,  1892 


Between 
Lake  Su- 
perior and 
Lake  Hu- 


Feet. 
20.86 
20.97 
21.10 
21. 52 
2L72 
21.52 


2L01 


21.40 
21.10 
20.80 
20.93 
21.31 
21.14 


Between 
Lake  Su- 
perior and 
St^  Marj'8 
Hiver. 


Feet. 
18.532 
18.512 
18.621 
18. 775 
18.831 
18.711 


18.348 


18.297 
17.992 
17. 802 
18. 635 
18. 903 
18. 770 


Between 
St.  Marys 
Kiver  and 
Lake  Hu- 


Feet. 


2.33 
2.46 
2.48 
2.75 
2.89 
2.81 


2.66 


3.10 
3.11 
3.06 
2.29 
2.41 
2.37 


Drawings  showing  the  water-level  curves  for  lakes  Superior  and 
Huron,  the  former  platted  from  observations  taken  above  the  locks  at 
the  canal,  from  January,  1889,  to  date,  the  latter  from  observations 
taken  at  Sand  Beach,  Mich.,  during  same  time,  are  also  submitted.* 

Miscellaneous. — The  series  of  characteristic  photographs  of  the  work 
in  progress  has  been  kept  up.  The  negatives  become  the  property  of 
the  Government  and  are  preserved  with  the  records. 

The  work  is  under  local  charge  of  Assistant  Engineer  E.  S.  Wheeler, 
who  was  aided  by  Assistant  Engineers  Joseph  Ripley  and  J.  L.  Callard, 
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•  Not  printed. 
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Clerk  Kichard  Common,  Inspectors  F.  H.  Beed,  Bolinert,  Sabin,  She- 
uebon,  Dixon,  and  Birtx)n  Reed,  Draftsman  Mangelsdorf,  Subinspec- 
tors  Fleming,  Conkling,  Spencer,  Porter,  Pomeroy,  St.  John,  Barnes, 
Eeals,  Fowle.  and  Johnson,  who  were  severally  employed  as  stated  iu 
Mr.  Wheeler's  detailed  report,  hereto  appended,  to  which  attention  is 
invited,  as  containing  much  sx)ecific  information  necessarily  omitted 
from  this. 

Estimates, — The  masonry  construction  is  not  yet  sufficiently  ad- 
vanced to  warrant  letting  contracts  for  the  culverts  and  lock  floor.  It  is 
possible  that  this  may  be  done  sometime  during  the  season  of  1893,  and, 
if  possible,  contracts  should  at  the  same  time  be  entered  into  for  the 
lock  gates  and  operating  machinery,  pumping  plant,  engine  house,  etc. 
In  the  meantime  the  cofferdam  must  be  maintained,  and  possibly  a 
shorter  interior  one  built  as  a  safeguard.  The  lock  pit  must  be  kept 
free  from  water;  provision  made  for  paying  very  considerable  estimates 
on  a<M50unt  of  the  contract  for  deepening  the  canal  prism,  and,  in  view 
of  the  importance  of  the  most  energetic  prosecution  of  the'work,  an 
estimate  of  $2,000,000  is  submitted,  as  the  conditions  now  existing  re- 
quire that  this  amount  should  be  available  in  addition  to  that  on  hssid 
at  the  date  of  this  report. 

A  comparative  statement  of  the  amount  and  value  of  the  commerce 
through  St.  Marys  Falls  Canal  for  the  calendar  years  1890  and  1891 
was  printed  as  Housp  Ex.  Doc.  No.  18,  Fifty-second  Congress,  first 
session. 

The  commerce  for  the  fiscal  year  just  closed,  as  given  in  the  report 
upon  operating  and  care  of  the  canal,  shows  that  11,557  vessels,  etc., 
aggregating  9,828,874  registered  tons,  and  carrying  10,107,603  tons  of 
freight  and  25,697  passengers,  passed  through  the  canal  in  5,615  lock- 
ages, an  increase  over  the  preceding  fiscal  year  of  2,016  vessels,  2,397,451 
registered  tons,  1,768,622  tons  of  freight,  and  1,001  lockages. 

When  it  is  considered  that  this  enormous  traffic  of  the  canal  is  de- 
pendent upon  the  single  lock,  the  importance  of  pushing  the  enlarge- 
ment of  the  canal  to  completion  as  soon  as  possible  becomes  manifest 
Two  million  dollars  can  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1894. 

Total  expenditures  to  June  30, 1891 $587,676.74 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 290, 426. 64 

Total  expenditures  to  June  30, 1892 J 818,103.38 

The  work  is  in  the  collection  district  of  Superior,  Mich.  The  nearest  port  of 
entry  is  Marquette,  but  Sault  Ste.  Marie  is  a  subport.  The  nearest  liffbt-honses  are 
the  beacons  on  the  western  end  of  the  canal;  and  Fort  Brady  is  within  half  a  mile. 

Money  statement. 

July  1, 1891,  balance  unexpended $2,187,335.44 

June  30,  1892,  amount  expended  during  fiscal  year 255, 412. 19 

July  1,  1892,  balance  unexpended 1,93L923.25 

July  1,  1892,  outstanding  liabilities $96, 080. 79 

July  1, 1^,  amount  covered  by  uncompleted  contracts.  1, 093, 605. 47 

1,189,688.36 

July  1, 1892,  balance  available 742,236.99 


Amount  (estimated)  required  for  completion  of  existing  project 2, 238,^865. 00 

Amount  that  can  be  protitabh^  expended  in  fiscal  yearending  June30, 

1894 2,000,00a00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867.  (^  r^r^n]o 
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Aiign8t5,1886 $250,000 

August  11, 1888 1,000,000 

September  19, 1890 900,000 

March  3, 1891,  sundry  oiril  bill *. 600,000 

Total 2,750,000 


Ahutrad  of  hids  for  furnishing  ten  gate  anchorages  for  theSOO-foot  lock  at  St,  Marys  Falls 
Canal,  Michiganj  received  and  opened  on  October  19,  1891,  in  accoi'dance  mth  adver- 
tisement dated  Septemher  19, 1891, 


^S| 

H 

No. 

Name  and  address  of  bidder. 

illl 

ill 

eBP,P. 
O 

Total. 

Bemarks. 

Genu. 

Tbe  King  Iron  Bridge  and  Hann- 

faetuxing  Co.,  Clereland,  Ohio. 

The  Walker  Manufacturing  Co., 

5 

3 

$20,477.64 

Beconunended  for  acceptance. 

■*■ 

^^ 

2| 

21, 129. 34 

Clevehuid,  Ohio. 

Keystone  Bridge  Co.,  Chicago,  HI. 

«l% 

8 

23,336.90 

Informal  as  to  signature  to 
bid;  not  witnessed. 

Phoenix  Iron  Cp.,  Trenton,  N.  J. . . 

«A 

2i'a 

23,475.64 

Informal  as  to  certificate;  not 
signed. 

Rossel  Wbeel  and  Foundry  Co., 
Detroit,  Mich. 

W.  F.  Hopkins,  St.  Louis,  Mo 

The  Passaic   Rolling  MIU   Co., 

Vz 

2i% 

25,589.40 

It 

ZiVa 

26,474.04 

4i 

28,614.06 

Pater»on,N.J. 

Drv  Dock  Engine  Works,  Detroit, 

H 

H 

28,666.51 

ilich. 

WiUard  S.  Pope,  Detroit,  Mich  ... . 

lOi 

H 

32,345.71 

Informal  as  to  raodifioation  of 
clause  15  of  specification. 

Abstract  of  bids  for  delivering  elay  for  improving  St.  Marys  Falls  Canal,  received  and 
opened  on  November  SI,  1891,  in  accordance  toith  advertisement  dated  October  22, 1891. 


No. 


Name  and  address  of  bidder. 


James  B.Bjan,Sinli8te.  Marie,  Mioh 

Boper  B.  Whiteman,  Sault  Ste.  Marie,  Mich 

WmiamHowk»tt,SaultSt6.  Marie,  Mich 

JohU  Armstrong,  Sault  Ste.  Marie,  Mich 

James  Bye,  Sault  Ste.  Marie,  Mich 

O'DonneU  8t  Wynn,  Sault  Ste.  Marie,  Mich 

Aaron  T.  &  Netoon  Eagle,  Sault  Ste.  Marie,  Mich 

Hoel  D.  Bains,  Sault  Ste.  Marie,  Mich 

Lipsett  tc  Murphy,  Sault  Ste.  Marie,  Mich 

Lennox  &  Burgess,  Sault  Ste.  Marie,  Mich 


Strip  and  dis- 
pose of  300 
cubic  yards, 
more  or  less, 
bank  meas- 
ure (price 
per  cubic 
yardB.M.). 


Deliver 
5,000  cubic 
yards,  or 
more,  day 
(price  per 
cuoioyard), 


Genu. 
$0.94 
.23 
.43 
.74 
.42 
.47 
.50 
.75 
.59 
.50 


CenU. 
$0.47 
.57 
.62 
.64 
.72 
,73 
.85 
.85 
.89 
1.00 


A  pproxi- 
mate  total. 


*$2,632 
2,919 
3,229 
3,422 
3,726 
3,791 
4,400 
4,475 
4,627 
5,150 


*  Beconunended  for  acoeptanoo* 
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Abstract  of  hids  for  supplies  for  unproving  St  Marys  River,  yfiohigan,  received  and 
opened  March  14,  1893,  in  accordance  with  advertisetnent  dat4id  February  SS,  1892. 


No. 


Kame  and  address  of  bidder. 


Supplies. 


ToteL 


R.  G.  Ferguson  Sc  Co.,  Sault  Ste.  Marie,  Mioh. 
P.  M.  Church  &  Co.,  Sault  St*.  Marie,  Mich.  . . 


T.  B.  Rayl  &  Co.,  Detroit,  Mich.  . 

Hodgson  Sc  Howard.  Detroit,  Mioh 

P.  M.  Church  &  Co.,  Sault  Ste.  Marie,  Mich.  . , 
IL  G.  FergUbou  Sc  Co.,  Sault  Ste.  Marie,  Mich. 

Richards  &  Co.  (Limited),  Chicago,  111 

Kimer  &  Amend,  New  York,  N.  Y 


Hardware  . 

...do 

...do 

...do 


Ship  cIiHUdlery  . 


Chemicals  . 
...do 


Charles  Hebai^  &  Son,  Sault  Ste.  Marie,  Mich  . 

J.  B.  Sweatt,  Sault  Ste.  Marie,  Mich 

Emory  D.  Weimer,  LndingtoD,  Mich 

Henry  K.  Gustin,  Killmaster,  Mich 


Lumber  . 
...do.... 
...do.... 
...do.... 


George  Kemp,  Sault  Ste.  Mario,  Mich 

Thomas  C.  Anthony,  Sault  Ste.  Marie,  Mich. 


Coal.. 
...do. 


•$ML63 
345.32 
379.69 
t381.J2 

•511.00 
520L56 

•96.25 
104.31 

♦387.50 
495.00 
584.60 

:615,00 

*1,24&00 
1,27400 


Machine  work,  per  hour. 

Lathe, 

100 
hours. 

PUiner, 

100 
hours. 

Steam 
ham- 
mer, 100 
hours. 

Bolt- 
cutter, 

100 
hours. 

Power 

drill, 

100 

hours. 

Total. 

1 

James  Strachan,  Sault  Ste.  Marie,  Mich 

Cents. 
40 

CenU. 
30 

Cents. 
70 

CenU. 
30 

Cents, 
80 

*f300.00 

*  Recommended  for  acceptance,    t Incomplete;  no  bid  on  sieves.    ^  Only  one  copy  of  bid  submitted. 


Abstract  of  bids  for  furnishing  twelve  valve  frames  and  fourteen  valves  for  the  SOO-foot 
lock  at  St.  Marys  Falls  Canal,  Michigan,  received  and  opened  March  4,  189S,  in  oo- 
oordance  with  advertisement  dated  January  19,  1892. 

[TotiU  weight,  271,343  pounds.] 


No. 


Nunc  and  address  of  bidder. 


Price 

per 

pound. 


Total  cost  of 

twelve  valve 

frames  and 

fourteen 

valves, 

complete. 


John  P.  McGnire,  Cleveland,  Ohio 

King  Iron  Bridge  and  Manufaotnring  Company,  Cleveland,  Ohio 

Wm .  C.  Colburu,  Detroit,  M ich '. 

South wark  Foundry  and  Machine  Company,  Philadelphia,  Pa 

Russel  Wheel  and  t'oundry  Company,  Detroit,  M  ich 

Wicks  Bro«.,  East  Saginaw,  Mich 

The  Globe  Iron  Works  Company,  Cleveland,  Ohio 


Cents. 

11 
13i 

30 


'^26.802.96 
27,134.30 
29,847.73 
35.962.95 
36,858.96 
41,786.82 
81,402.90 


*  Recommended  for  acceptance. 


report  of  mr.  b.  8.  wheeler,  assistant  knoinser. 

United  States  Engineer  Office, 
Sault  Ste,  Marie,  Mioh./ July  1, 1891S. 
Colonel  :  I  have  the  honor  to  make  the  following  report  of  operations  connected 
with  the  improving  St.  Marys  River,  Michigan,  during  the  fiscal  year  ending  June 
30,1892: 

PUMPING  PLANT. 

The  pnmping  plant  remains  the  same  as  last  year,  namely,  1 10-inch  centrifoffftl 
pump,  1  5-inch  jeutrifugal  pump,  1 10-iuch  piston  pump,  1  8-inch  piston  pump,    llais 
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plant  has  been  nsed  continiionsly  during  the  year,  keeping  the  lock  pit  dry  at  all 
times,  and  never  being  used  to  more  than  one-fourth  its  capacity.  Three  men  have 
been  employed,  each  standing  a  watch  of  eight  hours  per  day;  486/,^ tons  of  coal 
have  been  used. 

PHOTOGRAPHS  AND  MODELS. 

Photographic  views  showing  the  progress  of  the  work  have  been  taken  each  month 
when  work  wa«  in  progress.  Models  of  the  lock  of  1881  and  the  800-foot  lock  are 
being  prepared  for  the  Columbian  Exposition.  The  woodwork  of  these  models  is 
well  advanced. 

COFFERDAM. 

The  cofferdam  has  remained  without  any  leak  of  any  magnitude  during  the  entire 
year.  No  repairs  have  been  necessary  except  replacing  two  broken  washers  on  tie 
rods.  In  November  the  dam  was  covered  with  brush  so  as  to  hold  tbe  snow  to  a 
depth  of  3  or  4  feet  during  the  winter,  which  effectually  prevented  the  freezing  of 
the  clay.    When  the  brush  was  removed  in  May  the  clay  was  found  unfrozen. 

STOCK  RAMMING. 

The  stock-ramming  apparatus  has  been  somewhat  improved  and  perfected  since 
last  year.  The  accompanying  plates,  Nos.  1  and  2,  show  it  as  it  is  now  used.  Plate  1 
shows  the  apparatus  at  work ;  the  3-inch  pipe  driven  down  to  the  bottom  in  the  clay 
is  shown  in  section.  In  the  figure  it  is  represented  full  of  cylindrical  molds  of  clay 
dropped  into  it;  the  rammer  is  withdrawn;  the  workmen  are  upon  the  poiilt  of 
placing  the  rammer  in  the  tube  and  forcing  the  clay  out. 

No  attempt  has  been  made  to  show  the  form  that  the  clay  a«snmes  after  being  driven 
out  of  the  bottom  of  the  pipe,  since  no  part  of  the  dam^  which  has  been  stock  rammed, 
has  yet  been  examined. 

The  pipe  is  composed  of  several  short  sections,  which  are  coupled  together  in  the 
usual  manner  of  pipe  coupling;  this  enables  the  pipe  to  be  shortened  or  lengthened  so 
as  to  deposit  the  clay  at  any  required  depth.  The  manner  of  making  the  cylinders  of 
clay  is  shown  in  sketch  "  A,''  Plate  2.  An  ordinary  shovel  has  its  bliuie  cut  and  rolled 
into  a  ring  a  little  less  than  3  inches  in  diameter  and  about  3  inches  in  length ;  some  of 
these  shovels  are  shown  in  the  sketch.  The  workman  pushes  the  shovel  into  the 
moistened  clay  and  forces  the  cylinder  of  clay  through  the  ring;  when  the  cylinder  is 
about  1  foot  long  and  lying  on  the  upper  part  of  the  blade  it  is  taken  off  and  placed  in 
a  wheelbarrow  and  is  then  wheeled  to  the  stock  rammer  and  put  in  the  tube  by  hand, 
as  shown  in  the  sketches. 

The  rammer  is  an  iron  rod  30  feet  long  and  about  2^  inches  in  diameter;  about  3  feet 
of  its  lower  end  is  enlarged  to  2|  inches  in  diameter,  so  that  it  will  work  easily  in  the  3- 
inch  pipe. 

The  weight  which  pushes  the  rammer  down  is  an  ordinary  pile-driver  hammer  and 
weighs  about  1,900  pounds;  the  derrick  which  is  used  is  an  ordinary  pile-driver.  A 
block  is  so  arranged  at  the  top  of  the  derrick  that  it  is  slipped  under  tne  hammer  and 
holds  it  when  it  is  up;  this  block  is  moved  with  lines  f^om  the  ground;  a  workman 
with  these  lines  in  his  hands  is  shown  in  Plate  1.  The  rammer  is  operated  by  steam ; 
the  engine  for  this  purpose  is  shown  in  the  small  house  in  Plate  1.  Seven  men  are  re- 
qnircdto  work  this  apparatus. 

The  system  which  is  being  used  this  year  is  as  follows : 

The  pipe  is  first  pushed  down  to  the  bottom  of  the  dam ;  about  one-third  of  a  cubic 
yard  of  clay  is  driven  in  the  pipe;  it  is  then  raised  about  10  feet  and  another  third 
driven  in;  it  is  again  raised  10  feet  and  the  operation  repeated,  making  1  yard  in 
each  hole.  The  apparatus  is  then  moved  forward  5  feet  and  the  operation  repeated. 
When  soft  spots  are  found  m  the  clay  intenuediate  holes  are  sometimes  driven. 

This  does  not  lift  the  clay,  crack  it,  or  strain  the  cribs  any  appreciable  ainonut. 
Afferthe  entire  len^^th  of  tlie  dam  has  been  gone  over  in  this  way  the  operation  is 
repeated  a  second  time  and  even  a  third  time;  in  this  way  the  clay  is  constantly 
being  compressed  and  no  injurious  strains  are  created  at  any  time.  The  total  amount 
of  clay  so  rammed  during  the  season  is  about  1,000  cubic  yards. 

LOCK-PIT  EXCAVATION.      CONTRACT  DATED  MARCH  1,  1889. 

The  time  of  completion  of  this  contract  was  extended  from  June  1,  1890,  to 
January  1,  1891,  and  on  account  of  break  in  cofTerdam  was  again  extended  to 
May  1, 1891,  and  extended  a  third  time  to  June  15, 1891.  C^  r^r^rAr> 
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The  contractors,  Messrs.  Collins'&  Farwell,  stopped  work  on  July  8, 1891,  witbroat 
haYin]^  completed  the  required  excavation,  filling,  etc.,  as  per  terms  of  coutrac^t. 

A  careful  survey  was  made  in  June,  and  levels  taken  every  10  feet  over  the  lock 
pit,  dumping  ground,  and  the  fill  back  of  Fort  Brady  Pier.  The  levels  were  reduced, 
cross  sections  plotted,  and  check  computations  made  for  final  estimate  of  total 
amount  of— 

Rook  excavation  above  grade  and  within  specified  side  slopes. 

Rock  excavation  below  grade. 

Rock  excavation  outside  of  side  slopes. 

Earth  exci^vation  above  grade  and  within  side  slopes. 

Earth  excavation  outside  of  side  slopes. 

South  wall  removed  outside  of  side  slopes. 

Earth  remaining  between  certain  cross  sections. 

Filling  back  of  Fort  Brady  Pier.  *  4 

Earth  necessary  to  complete  back  of  Fort  Brady  Pier. 
A  detailed  report  was  submitted,  giving  all  written  orders  issued  to  the  contract- 
ors, a  statement  of  methods  of  doing  work,  and  amounts  of  final  estimate,  with 
explanations  of  extra  amounts  claimed. 

BANGS  TABGETS,  BUOYS,  ETO. 

From  Waiska  Bay  to  Mud  Lake.  All  the  range  targets  placed  by  the  United 
States  or  by  private  parties ;  also,  all  the  channel  buoys  were  located  by  transit  in- 
tersections ft'om  two  or  more  triangulation  stations.  The  locations  were  first  plotted 
on  the  maps  of  the  St.  Marys  River  survey  of  1879  and  then  transferred  to  the  lake 
survey  charts. 

LOCATION  OF  WBECK8. 

The  positions  of  the  steamer  PontiaCj  sunk  at  head  of  Little  Lake  George,  the  8H9an 
E.  Peckj  at  the  elbow.  Lake  George  Flats,  and  the  schooner  Helena,  at  Dark  Hole,  were 
located  by  transit  intersections. 

SUBVBt   OF  CANAL. 

In  February  soundings  were  taken  through  the  ice  ft>om  the  head  of  the  canal 
down  to  the  cofferdam  and  over  the  bay  south  of  the  Southwest  Pier. 

LOCK  C0N8TBUCTI0N. 

Draxcings. — The  original  drawings  of  cut  stone  are  completed.  There  are  15  sheets 
24  itfches  by  72  inches;  31  sheets,  12  inches  by  40  inches;  14  sheets,  26  inches  by  40 
inches.  Tracings  have  been  made  of  9  sheets,  24  inches  by  72  inches;  20  sheets,  12 
inches  by  40  inches ;  14  sheets,  26  inches  by  40  inches. 

Blue  prints  from  the  above  tracings  have  been  made  flrom  time  to  time  as  required. 

Zinc  patterns. — ^A  full-sized  pattern  in  zinc  is  cut  for  each  stone  whose  shape  is  other 
than  rectangular.    During  the  year  215  such  patterns  have  been  cut. 

DESCRIPTION  OF  PLANT  IN  AND  ABOUT  LOCK-FIT. 

Waterworks. — ^The  waterworks  consists  of  a  storage  tank  of  4,000  gallons  capacity 
placed  near  the  west  end  of  the  lock  pit  on  the  upper  level.  The  water  is  pumped 
from  the  canal  by  a  No.  1  Worthington  pump  operated  by  steam  from  the  incline 
boiler;  average  water-jiressuro  gauge,  about  70  pounds.  Service  pipes  are  laid  on 
either  side  of  the  lock  pit ;  these  are  tapped  at  suitable  distances  for  the  attachment 
of  hose. 

Tramwaifs. — About  7,725  feet  of  tramway,  3-foot  ffauge,  has  been  laid  in  and  about 
the  lock  pit.    This  coiisistB  of  a  double  track  extending  tne  whole  length  of  the  work, 

Srovided  with  necessary  si<le  tracks,  crossings,  and  switches.    ALidgerwood  double- 
rum,  double-cylinder  hoi.sting  engiiio  is  placed  at  the  head  of  each  incline. 
Cars. — There  are  in  use  for  transporting  material  into  the  lock  pit  40  platform  cars 
of  10  tons  capacity  each. 

Traveling  cranes. — Eight  traveling  cranes,  four  on  each  side,  have  been  placed  in 
the  lock  pit  for  laying  the  stone  in  place  on  the  lock  walls.  They  were  built  by  the 
McMylor  Manufacturing  Company.  Length  of  boom.  54  feet.  Four  of  these  are  of 
10  tons  capacity  each  wiion  the  boom  is  swung  at  a  raaius  of  33  feet,  and  are  operated 
by  12-iuch  by  14-inch  double-drum,  double-cylinder  engines.    The  other  four  ate  of  5 
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tons  capacity  each  and  aro  operated  by  9- inch  by  12-incfa  double-drum,  double-cylin- 
der engines.  They  ore  of  16-foot  gnn^e  and  travel  on  5-inch  rails  laid  on  trest1«>8 
bailt  to  the  level  of  the  top  of  the  first  course  of  masonry. 

Stationary  9ieam  (Un^cka,— Font  steam  derricks  are  used  for  unloading  stones  froui 
barges  and  scows  aud  loading  them  on  the  cars  for  shipment  into  the  lock  pit.  Two 
of  these,  one  at  each  end  of  the  work,  are  provided  with  turntable  and  stream  swing* 
ing  attachment.  Each  derrick  is  operated  by  an  8i-inch  by  10-inch  double-drum, 
-double-cylinder  Lidgerwood  engine.  They  are  all  of  the  same  size  and  make ;  booms 
60  feet  long;  mast,  68  feet  high;  two  stiff  legs,  each  66  feet  long,  supported  by  A 
frames  34  feet  long. 

ffor$e-power  derricks, — There  are  now  being  assembled  on  the  north  side  of  the 
north  wall  at  the  east  end  four  stiff- legged  derricks,  each  having  a  35- foot  mast  and 
a  50-foot  boom,  and  will  be  operated  by  single-drum  horse-power  hoists.  These  are 
to  supplement  the  traveling  cranes  in  laying  backing  stones  on  the  wide  wall.  A  ^ 
similar  derrick  is  placed  at  the  nile  of  OoVerument  backing  stone  (face  stone  taken 
from  the  old  State  lock)  for  the  purx)ose  of  loa<ling  them  on  the  cars  for  shipment 
into  the  lock  pit. 

Hock-crushing  plant, — The  rock-crushing  plant  consists  of  two  Qage  rock-crushers, 
a  No.  2  and  a  No.  4.  They  are  operated  by  two  horizontal  boilers  and  engines.  The 
crushers  are  on  the  north  side  of  the  lock  pit. 

Sawd  scow, — The  sand  scow  is  100  feet  long  and  34  feet  wide  and  is  provided  with 
a  No.  6  sand  pump  and  a  rotary  engine. 

A  small  derrick  is  used  for  unloading  the  sand  near  the  head  of  the  west  incline. 
It  is  operated  by  a  small  rotary  engine. 

I^  and  scorn. — ^The  tug  Arthuty  of  the  Moiles  line,  is  chartered  by  the  season. 
She  is  employed  in  towing  sand  scow,  pumping  sand,  towing  scow  laden  with  cut 
stone  from  the  stone  yard  to  the  place  of  unloading  for  shipment  inta  the  lock  pit, 
and  other  necessary  work.  She  also  makes  a  weekly  trip  to  the  Drummond  Island 
stone  quarry.    Three  scows  are  used  in  carrying  cut  stone. 

Miscellaneous  plant. — Besides  the  above  enumerated  plant  there  is  a  large  miscella- 
neous plant,  engine  houses,  shops,  tool  houses,  duplicates  of  various  parts  of  ma- 
chinery, horses,  harnesses,  dump  carts,  whoelbarrowu,  tools,  etc. 

LOCK  CONSTRUCTION. 

Messrs.  Hughes  Bros.  Sl  Bangs  began  grading  and  laying  tracks,  assembling 
machinery,  and  other  preliminary  work  on  May  1, 1891,  but  the  work  of  actufQ 
construction  was  not  begun  until  June  24,  when  the  first  batch  of  concrete  was  laid. 

Concrete. — ^The  stone  used  for  the  concrete  was  the  saudstone  from  the  lock-pit 
excavation.  An  inspector  was  stationed  at  each  crusher  to  see  that  good  stone  was 
used.  On  leaving  the  crusher  the  broken  stone  passed  through  a  revolving  screen 
8  feet  long  and  2  feet  in  diameter,  the  openings  in  the  screen  being  about  three- 
eighths  of  an  inch  square,  so  that  not  the  dust  alone,  but  a  considerable  portion  of 
the  smaller  pieces  of  stone  wore  removed.  The  crushed  stones  were  thoroughly 
washed  when  loaded  into  dump  carts  to  be  taken  to  the  mixing  boards. 

Point  aux  Pins  sand  is  used  both  for  the  concrete  and  for  the  laying  of  the  masonry ; 
it  is  pumped  from  the  bottom  at  a  short  distance  from  shore,  and  is  a  good  quality 
of  sand,  even-grained,  coarse,  sharp,  and  clean. 

The  concrete  for  the  foundations  of  the  lock  walls  is  laid  to  a  line  3  feet  out  from 
the  face  of  the  masonry,  to  insure  against  crushing  the  edges.  The  average  thick- 
ness of  the  concrete  for  the  foundations  of  the  lock  walls  is  about  3  feet.  The  greater 
part  of  the  concrete  was  laid  in  the  following  manner:  Three  mixing  boxes  for 
each  gang  were  placed  side  by  side  on  the  completed  concrete,  their  forward  ends 
being  even  with  the  front  edge  of  the  concrete.  An  area  about  15  feet  long  and  the 
full  width  of  the  foundation  to  be  laid  was  then  prepared  by  having  all  loose  an<| 
disintegrated  rock  removed,  the  surface  washed  with  a  stream  of  water  from  a  hose, 
aud  while  wet  a  thin  coating  of  mortar  applied  and  rubbed  in  with  a  broom  to  in- 
sure the  filling  of  all  cracks  in  the  rock  and  a  good  bond  between  the  concrete  and 
the  rock. 

The  concrete  was  of  one  part  Milwaukee  natural  cement,  one  and  one-half  parts 
sand,  and  four  parts  broken  stone.  A  batch  consisted  of  5.25  cubic  feet  of  cement, 
7.88  cubic  feet  of  sand,  and  21  cubic  feet  of  broken  stone.  The  sand  was  spread 
evenly  over  the  bottom  of  the  mixing  box  and  the  cement  spread  evenly  on  top  of 
it.  The  cement  and  sand  were  first  thoroughly  mixed  dr>'  and  then  into  a  rather 
stiff  mortar.  The  mortar  was  spread  evenly  over  the  bottom  of  the  mixing  box  and 
the  stones  spread  over  it.  The  stones  and  mortar  were  then  mixed  by  four  shovel- 
ers,  first  casting  in  and  then  casting  out  a^^ain.  AVhen  carefully  done  the  two  cast- 
ings were  sufficient  to  insure  a  thorough  mixing,  but  this  largely  depended  upon  the 
skill  of  the  Bhovelers.    The  concrete  was  then  cast  direct  from  the  boards  into  place. 
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in  layers  of  about  8  iiicbea,  and  carefully  rammed.  When  the  concrete  was  laid  to 
grade  over  the  prepared  area,  the  mixing  boxes  were  pulled  ahead  and  another  sec> 
tion  carried  up  in  the  same  manner,  and  so  repeated.' 

An  inspector  was  stationed  at  the  mixing  boxes  to  see  that  the  proper  proportions 
of  component  materials  were  used  and  properly  mixed.  An  inspector  was  also  sta- 
tione<l  to  see  that  the  surface  of  the  rock  was  carefully  prepared  and  the  concrete 
properly  placed  and  rammed.  Tests  were  made  to  determine  the  voids  in  the  broken 
stone;  samples  were  taken  £rom  both  crushers  at  different  times  and  gave  a  percent- 
age of  about  46.5.  These  tests  were  made  with  the  stones  lying  loose  in  the  vessel 
just  as  shoveled  in.  Had  they  been  rammed  to  the  same  amount  as  the  concrete 
when  laid  in  place  no  doubt  the  percentage  would  have  been  somewhat  less.  It  was 
found  from  tests  carefully  made  that  5.48  cubic  feet  of  natural  cement,  8.22  cnbicfeet 
of  sand,  and  2.93  cubic  ftst  fc  of  water^  when  mixed,  made  about  9.80  cubic  feet  of 
mortar,  and  this  mixed  with  21.9  cubic  feet  of  broken  stone  made  about  23.5  cubic 
feet  of  concrete  when  rammed,  showing  the  voids  tilled  by  the  mortar  to  be  38  per 
cent  and  an  excess  of  1.5  cubic  feet  of  mortar,  or  15  per  cent  more  than  was  necessary 
to  ftll  the  voids. 

The  amount  of  concrete  made  and  placed  during  the  year  was  8,478  cubic  yards,  of 
which  7,970  cubic  yards  were  for  foundations  of  lock  walls,  244  cubic  yards  were 
placed  in  the  spaces  between  the  backs  of  the  walls  and  the  rock  face  of  the  excava- 
tion, and  264  cubic  yards  were  for  the  walls  of  the  pump  well.  The  concrete  for  the 
pump-well  walls  and  the  walls  of  the  culvert  leading  from  the  discharge  well  to  the 
pump  well  was  made  of  Portland  cement  mixed  in  the  proportion  of  one  part  cement, 
two  parts  sand,  and  foar  parts  broken  stone.  A  bat-ch  of  concrete  composed  of  5.25, 
cubic  feet  cement,  10.5  cuoic  feet  of  sand,  and  21  cubic  feet  of  broken  stone  meas-' 
ured,  when  rammed,  0.96  cubic  yard. 

Laying  of  out  stone. — The  first  stone  was  laid  September  2,  1891.  Laying  of  face 
stone  was  stopped  for  the  season  October  15  and  resumed  May  5,  1892.  During  the 
year  2,241  cubic  yards  have  been  laid.  The  mortar  used  is  of  one  part  of  Portland 
cement  and  one  part  sand. 

An  inspector  is  stationed  with  each  gang  of  masons  laying  cut  stone  to  see  that 
each  stone  is  laid  true  as  to  alignment  and  elevation  and  the  joints  carefiilly  tilled. 
He  also  sees  that  the  mortar  is  properly  gauged,  and  records  the  number  of  barrels  of 
cement  used  and  number  of  stones  laid  each  day,  the  number  of  the  course  in  which 
the  stone  is  lAid,  together  with  its  patterns  and  running  numbers. 

Laying  of  'backing  stone, — The  laying  of  backing  stone  was  begun  on  September  11 
and  stopped  for  the  season  October  I;  it  was  resumed  May  7,  1892.  During  the  year 
7,305  cubic  yards  have  been  laid,  of  which  Hughes  Brothers  «fc  Bangs  furnished  6,591 
cubic  yards  and  the  United  States  714  cubic  yards. 

The  mortar  used  is  of  one  part  natural  cement  and  one  part  sand.  An  inspector 
is  stationed  with  each  gang  of  masons  laying  backing  stone,  to  see  that  the  mortar  is 
properly  gauged,  and  that  the  stone  is  properly  laid  as  to  bond  and  joints,  and  that 
the  joints  are  carefully  tilled ;  he  also  keeps  a  daily  record  of  the  cement  used  and  the 
voluijje  of  backing  furnished  by  tbe  United  States. 

According  to  the  specifications  payment  is  to  be  made  onlvforthe  volume  actually 
occupied  by  the  stone  in  the  completed  wall.  The  method  followed  in  computing 
the  volume  of  backing  laid  for  the  monthly  estimate  is  to  compute  the  total  volume 
of  masonry  laid  and  from  this  volume  deduct  the  volumes  of  cut  stone  laid  and  moi*tar 
used. 

Pointing. — The  pointing  is  being  done  by  the  United  States.  At  the  time  of  laying 
the  cut  stone  the  masons  are  required  to  rake  out  the  face  joints  to  the  depth  of  about 
2  inches.  Aft^r  the  mortar  has  hardened  the  joints  are  carefully  pointed  with  mortar 
composed  of  two  parts  Portland  cement  and  one  part  of  fine  sand  passed  through  a 
No.  40  sieve  and  thoroughly  washed.  The  mortar  is  mixed  as  dry  as  it  can  be  well 
worked.  A  calking  iron  and  mallet  are  used  in  filling  the  joints  and  a  steel  beading 
tool  to  make  and  polish  the  bead. 

Pump  well. — ^The  pump  well  was  excavated  by  Hughes  Brothers  &  Bangs  under  a 
special  contract.  The  excavation  is  30  feet  long  and  28  feet  wide,  and  the  elevation 
of  the  bottom  is  about  543.5  above  mean  sea  level,  Total  amount  of  material  exca- 
vated, 2,602.8  cubic  yards.  A  timber  frame  was  ercct-ed  and  faced  with  sized  planking 
to  form  the  mold  for  the  faces  of  the  concrete  walls  of  the  well  and  the  inlet  culvert. 
The  planking  was  covered  with  a  coating  of  mortar  about  one-fourth  of  an  inch  thick 
just  at  the  time  of  placing  the  concrete,  to  insure  a  smooth  face;  in  the  culvert  the 
coating  of  mortar  is  increased  to  6  inches  in  thickness. 

The  concrete  waIIs  of  the  well  are  4  feet  thick  and  are  at  present  built  to  the  level 
of  the  concrete  foundation  for  the  lock  wall. 

Enlargement  of  lock  pit, — On  account  of  extending  the  wide  walls  to  the  westward 
18  feet  at  both  ends  of  the  lock  ])it,  it  was  necessary  to  enlarge  the  lock-pit  excava- 
tion.   This  was  done  by  Hughes  Bros.  &,  Bangs,  under  a  special  contract.   There  was 
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also  included  in  tluB  contract  the  removal  of  some  soft  material  and  shattered  rock 
between  the  upper  guard-gate  miter  wall  and  the  west  end  of  the  lock  pit.  Total 
amoont  Qxcavated  under  this  contract  up  to  date,  3,161  cubic  yards.  This  work  is 
not  yet  completed. 

Backxnfj'itone  quarry, — The  backing  stone  is  brought  from  Dnunmonds  Island. 
Hughes  Bros.  &.  Bangs  leased  the  ground  from  Mrs.  Johnson  and  developed  the 
quarry.  It  is  located  about  midway  between  the  quarries  from  which  was  obtained 
the  backing  stone  for  the  old  State  lock  and  the  lock  of  1881.  It  has  a  face  700  feet 
long  and  30  feet  high,  of  which  1  foot  is  earth  stripping,  16  feet  is  of  mixed  stone, 
only  certain  strata  of  which  can  be  used,  and  13  feet  of  good  stone. 

The  stone  is  a  compact,  bluish  gray,  crystalline  limestone,  having  a  conchoidal 
fracture,  and  weighs  about  170  pounds  per  cubic  ieet. 

Plant  at  quarry, — Hughes  Bros.  &  Bangs  have  built  a  good  substantial  pile  dock 
250  feet  long  and  75  feet  wide  in  14  feet  of  water,  and  an  approach  to  the  dock  700 
foet  long  and  30  feet  wide. 

On  the  dock  .ire  two  steam  derricks  to  unload  the  stone  from  the  cars  and  load 
them  on  the  scows.  These  derricks  are  of  the  same  make  and  size,  and  are  operated 
by  the  same-sized  engine  as  those  used  for  unloading  stone  at  the  lock. 

There  are  nine  derricks  for  handling  the  stone  in  the  quarry.  These  are  all  oper- 
ated by  single  drum  horse-power  hoists. 

A  double  track  is  laid  from  the  dock  and  extends  the  whole  length  of  the  quarry, 
with  all  necessary  side  tracks,  crossings,  and  switches.  There  are  also  all  tracks 
necessary  for  disposing  of  earth  strippings  and  refuse  stone.  There  are  in  use 
twelve  platform  cars  of  10  tons  capacity  each  and  thirty  dump  cars.  Five  barges 
and  scows  are  required  to  transport  the  stone  from  the  quarry  to  the  lock.  There 
have  been  built  nve  boarding  camps,  one  hospital,  one  ice  house,  and  one  black- 
smiths' shop. 

Gate  anchorage. — The  gate  anchorages  were  furnished  by  the  Kin^  Iron  Bridge  and 
Manufacturing  Company,  Cleveland,  Ohio,  and  consists  of  40  anchor  castings,  112 
saddle  castings,  240  eyebars,  40  eyebolts,  160  pins,  4  wrenches,  and  1  box  of  washers. 

The  eight  anchor  castings  for  the  lower  guard  gates,  together  with  the  two  eye- 
bars  attached  to  each,  have  been  placed  in  position  in  the  lock  walls. 

CUT  STONE. 

The  stone-cuttin«?  has  all  been  done  on  the  canal  lands.  The  stone  used  was  trans- 
ported from  Kelly  Island  in  the  rough,  the  first  cargo  arriving  in  the  schooner  Fred 
J.  Dunfordf  July  17.  The  area  occupied  by  contractors  for 'stone  yard  was  a  strip  of 
land  aoout  1,100  feet  long  and  150  feet  wide,  lying  just  back  of  the  Fort  Brady  Pier. 

The  plant  used  consists  of  two  stiff-leg  derricks  of  15  tons  capacity  each,  one  Mo- 
Myler  traveling  crane,  four  stone  planers,  manufactured  by  the  Rutland  Iron  Works, 
of*  Vermont;  a  100  H.  P.  automatic  cut-off  engine,  and  boiler  for  driving  the  same. 
The  stiff-leg  derricks  are  placed  at  each  end  of  the  yard,  18  feet  from  the  face  oT 
the  pier,  and  have  booms  about  50  feet  long.  The  booms  can  make  a  complete  rev- 
olution and  are  raised  and  lowered  by  steam.  Three-fourths  inch  wire  cable,  spring 
hoist,  and  swinging  gear  are  used  on  each.  The  track  for  the  traveling  crane  is  about 
70  feet  from  the  face  of  the  pier  and  1,000  feet  long.  It  runs  between  the  two  stiff- 
leg  derricks.  A  5-inch  rail  and  16-foot  gauge  are  used.  The  McMyler  crane  can 
travel  600  feet  per  minute,  although  its  usual  speed  is  about  400  feet.  Its  reach  is 
50  feet  from  the  center  line  of  traek,  at  which  point  it  is  able  to  raise  4  tons,  which 
is  about  the  weight  of  the  ordinary  header  or  stretcher  in  the  rough.  It  is  supposed 
to  be  able  to  lift  a  load  of  10  tons  when  situated  not  more  than  30  ft;et  from  the  cen- 
ter line  of  the  track.  The  machinery  for  planing  stone  is  situated  in  the  center  of 
the  yai-d.  The  four  planers  are  completed  and  two  of  them  in  oi)oration,  but  the 
shafting,  belting,  and  minor  fittings  will  not  be  completed  before  July  7.  At  the 
present  rate  of  progress  the  entire  plant  will  be  ready  for  operation  by  that  date. 

The  construction  of  these  machines  is  similar  to  that  of  an  iron  planer.  Work  on 
the  foundations  was  begun  April  1.  The  first  machine  was  completed  May  11.  The 
second  June  6,  and  the  third  and  fourth  June  30.  The  yard  is  lighted  by  electricity, 
the  traveling  crane  and  planers  beingf  worked  night  and  day.  The  capacity  of  the 
jdaners  can  not  be  determined  at  this  date,  as  they  are  not  yet  fully  equipped.  All 
of  the  machinery  is  suitably  housed.  The  office,  pattern  room,  storeroom,  and 
blacksmith  shop  are  in  one  building,  situated  near  the  center  of  the  yard.  The  en- 
tire plant  in  yard  has  Ix'en  erected  during  the  iiscal  year. 

The  contractors  began  cutting  July  30  with  a  force  of  25  cutters,  and  continued 
until  November  30,  with  the  exception  of  a  delay  from  the  9th  to  12tli  of  September, 
when  work  was  practically  suspended  for  want  of  stone,  one  of  the  vessels  having 
been  delayed.  The  number  of  cutters  employed  did  not  exceed  70  at  any  time,  the 
average  being  47.    The  work  of  cutting  was  resumed  April  5  with  a  for^  of  31  cut- 
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t^rs  and  continued  to  the  end  of  the  fiscal  year,  with  one  delay  from  June  1  to  12^ 
when  the  cutters,  about  85  in  number,  struck  for  45  cents  per  hour.  Up  to  tbat 
time  they  had  received  40  cents.  A  compromise  was  finally  effected  at  43  cent«. 
The  ffieatest  number  of  cutters  employed  at  any  one  time  was  98,  the  average  for 
the  fiscal  year  being  50. 

At  present  3  foremen,  95  cutters,  10  planer  men,  2  assistants,  3  blacksmiths,  2  help- 
ers, 6  enginemen,  2  firemen,  6  carpenters,  1  watchman,  and  22  laborers  are  employed 
in  the  yard,  making  a  total  of  152  men. 

The  following  table  gives  a  synopsis  of  the  stone  cut : 


Date. 


1891. 


Auj^st  — 
September. . 
October  — 
NoTember. . 


Total- 


Number 
of  pleoee. 


256 
401 
401 
257 


1.315 


Volume. 


Ouhicyard*. 
310.34 
537.11 
549.58 
355.33 


1, 761. 36 


April. 
May.. 
June. 


Date. 


Jt 


Total. 


Number 
of  pieces. 


177 
463 
450 


1,099 


Yolome. 


OubicuardM. 
249.  2» 
624.80 
594.12 


1,468.30 


Total  number  of  pieces  cut 2,414 

Total  number  of  cubic  yards  cut 3, 229.  66 

The  total  number  of  pieces  required  for  the  lock  will  be  about  14,309,  of  which  there 
will  be  about  472  different  patterns.  Patterns  of  sheet  zinc  one  sixty-fourth  of  an. 
inch  thick  are  used  for  all  stones  that  are  irregnlar  in  form.  The  first  scow  load  of 
cut  stone  was  sent  to  lock  pit  August  30.  About  450  pieces  of  cut  stone  remained  in 
the  yard  during  the  winter. 

They  were  piled  four  deep  and  three  abveast.  The  space  between  the  beds,  which 
was  calked  with  hay,  was  2  inches,  the  lewis  holes  being  covered  with  a  strip  of  plank 
of  that  thickness.  The  lewis  holes  in  the  top  layer  were  filled  with  dry  sand  and 
covered  with  a  thin  layer  of  cement.  The  top  of  the  pile  had  a  6-inch  covering  of 
manure,  the  sides  were  banked  lightly  with  same,  while  the  north,  east,  and  west 
sides  were  protected  by  boards. 

The  following  table  shows  the  amount  of  stone  in  the  rough  received: 


Date. 


Number 
ot  loads. 


Number 
of  pieces. 


Date. 


Number 
of  loads. 


Number 
of  piece.s. 


1891. 

July 

August « 

September , 

October 

Total , 


14 


286  „  April 

377  I   May 

536  ■\  June 

713   1 

Total. 


1,912 


23 


1,354 
1.346 


3,033 


The  largest  stone  received  contained  in  the  rough  183  cubic  feet,  weighing  about 
28,797  pounds ;  when  cut  it  contained  105.26  cubic  feet,  weighing  16,563  pounds.  It 
will  probably  be  the  largest  stone  in  the  lock. 

A  cargo  of  106  pieces  of  stone  in  the  rough  were  computed,  in  order  to  determine 
the  amount  lost  in  cutting,  with  the  following  results : 

The  cargo  contained  45  headers,  32  stretchers,  and  29  pieces  of  various  numbers. 
When  cut  the  amount  estimated  as  cut  stone  was  respectively  66, 69,  and  68  per  cent 
of  the  stone  in  the  rou^h.  To  this  may  be  added  the  excess  in  length  of  headers  or 
width  of  stretchers  paid  for  as  backing,  which  was  respectively  Si,  7i,  and  4^  per 
cent  of  the  stone  in  the  rough. 

The  average  of  the  106  pieces  was:  Amount  of  cut  stone,  68iper  cent;  excess,  paid 
for  as  backing,  5  per  cent;  loss  in  cutting,  26^  per  cent. 

A  few  tests  nave  been  made.  A  sample  varying  in  weight  from  15  to  30  pounds  was 
obtained  from  each  cargo  of  stone  as  it  arrived  from  Kelly  Island.  These  samples 
were  labeled  and  their  specific  gravity  obtained  in  order  to  get  the  weight  per  cubic 
foot. 

Three-inch  cubes  were  afterwards  cut  from  some  of  the  same  samples  and  sent  to 
the  Watertown  Arsenal,  Mass.,  to  be  tested  as  to  their  ability  to  resist  compression. 

The  specific  gravity  of  several  dififerent  kinds  of  stone  used  in  this  vicinity  was 
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found  in  order  to  compare  them  with  that  for  800-foot  lock.    The  following  table 
gives  the  reenlts  of  these  testa : 


Clagaiflcation. 


Weight 

per  cubio 

foot. 


Face  stone  for  800-foot  lock,  from  Kelly  Island 

Backing  for  800-foot  lock,  from  Drnmmonds  Island 

Face  stone  for  lock  of  1881.    Samples  taken  from  the  pile  of  r^jectiHl  stone 

Face  stone  for  the  old  State  lock 

Potsdam  sandstone,  from  excavation  for  80a'foot  look 

Face  stone  for  lock  at  Sanlt  Ste.  Mario,  Ontario,  alimeslone  from  Anihcrstbnri;. 

Backing  for  look  at  Sault  Ste.  Marie,  Ontario,  a  limestone  from  Manitoulin 

lsl«pd<y 


Pounds. 
157. 36 
170. 31 
154.79 
153.96 
157.50 
147.71 

175.50 


Of  the  stone  from  old  State  lock  one  sample  was  very  light,  weighing  only  143.12 
pounds  per  cubic  foot.  Rejecting  this  the  weight  of  the  other  samples  would  aver- 
age 159.38  pounds  per  cubic  feet. 

The  samples  of  the  Potsdam  sandstone  from  lock  pit  were  close  ffrained  and  hard. 

The  statement  sent  from  the  Watertown  Arsenal  shows  the  ability  of  the  face 
stone  for  the  800-foot  lock  to  resist  compression  to  be  as  follows: 


Marks. 

Dimensions. 

Section- 
al area. 

First 
crack. 

Ultimate 

strength. 

Test  nunber. 

Height. 

Compressed 
surface. 

Total. 

PeTs-iuare 
inch. 

5663 

0 

1 

3 

4 

6. 
17 
22 
27 
30 

Inches. 
2.98 
2.99 
2.98 
2.95 
3.00 
2.98 
2,97 
3.00 
2.98 

Inches. 
2.98 
2.99 
2.99 
3.00 
2.97 
2.98 
2.96 
2.98 
2.98 

Inches. 
2.98 
2.99 
2.98 
2.98 
2.97 
2.98 
2.99 
2.98 
2.99 

Sq.in. 
8.88 
8.94 
8.88 
8.94 
8.82 
8.88 
8.85 
8.88 
8.91 

Pofmds, 
106,800 
115, 280 
112,490 
58,000 
89,000 
111,260 
111.590 
117,200 
128,200 

Pounds. 
105, 800 
115. 280 
112,400 
74.100 
06,900 
111.260 
111,590 
117,200 
129, 300 

Pounds. 
11,910 
12,890 

5661 

5e«5 

12,670 
8,290 

.1^666 

5667 

10,980 

5668 

12,530 

5609 

12,610 

5670 

13,200 

5671 

14, 510 

Average  ultimate  strength  12,177  pounds  per  square  inch.  The  compressed  sur- 
f^es  were  faced  w^ith  plaster  of  Paris. 

The  stone  cutting  for  the  first  five  courses  of  masonry  is  practically  completed 
with  exception  of  the  piers  and  main  miter  wall.  A  few  stone  for  the  piers  have 
1>een  cut,  but  none  for  the  main  miter  wall.  Work  on  the  sixth  course  is  well 
advanced. 

The  stone  planers  leave  a  very  smooth  surface,  and  all  work  coming  from  them 
that  is  to  be  in  contact  with  cement  is  afterwanls  bush  hammered  in  order  to  iusure 
a  Jproper  bond. 

Sub-Inspector  L.  Fleming  has  prepared  the  following  estimate  of  the  cost  of  the 
plant  in  place  at  the  close  of  the  season  of  1891 : 


So. 


Name  of  plant. 


Cost. 


il 

3 

4  ! 

6 

0 

7 

8 

8  ' 
10 
11 


Rock-cmshing  plant '  $3,715.44 

Water  works 602.50 

Inclines  and  track 8,  723. 24 

Tool  and  engine  honses 403. 39 

Cars 2,311.57 

.^team  derricks  (permaut  nt  plant) 11, 655. 02 

Hor«»e-i)dwer  derricks 202. 62 

S«nd  HQow  and  pumping  plant 2, 159. 01 

Trestles  in  lock  pit t  3,939.50 

Traveling  cranes !  26, 000. 00 

Plant  not  otherwise  ennmerat^'d  and  labor  account  const nu-t  ion 12, 3o4. 60 

Total  cost  of  plant  at  lock  pit 72,066.89 

I 
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CEMENT. 

CcuQcut  lias  been  received  from  tho  contractors  and  used  during  the  year  as  fol- 
lows : 

Barrel*. 

Portland 2,159 

Natural 19.322 

A  fourth  cement  shod  has  been  built,  making  a  total  storage  room  provided  by  the 
Government  of  8,200  barrels. 

The  following  item  upon  cement  tests  has  been  prepared  by  Inspector  Sabin : 

The  report  of  Gen.  Gilmore's  committee  of  the  American  Society  of  Civil  Engineers 
on  a  ''  Uniform  system  for  tests  of  cemenf  has  been  taken  for  a  basis  as  far  as  I 
have  been  able  to  interpret  it  and  the  tests  made  in  conformity  with  my  preliminary 
report  of  January  5,  1891,  which  was  approved. 

Although  the  report  of  Gen.  Gilmore's  committ'Ce  has  done  much  towards  advancing 
uniformity  in  apparatus,  and  methods  in  use  in  tliis  country  there  is  still  much  to 
be  desired  in  this  direction,  and  considerable  experimental  work  is  being  done  in 
some  of  the  best  equipped  laboratories  of  the  United  States  with  a  view  to  placing 
"the  testing  of  cement  on  a  truly  soieutific  basis. 

The  methods  and  apparatus  as  applied  here  are  described  below : 

COLOR. 

The  color  of  each  brand  of  cement  is  carefully  observed.  This  is  done  principally 
as  a  matter  of  record.  It  is  possible  that  some  importance  attaches  to  color,  but  the 
interpretation  is  by  no  means  simple  or  certain.  Variations  in  shade  in  the  same 
1)rana  may  have  a  slight  significance,  but  different  brands  may  be  very  similar,  in 
color  and  differ  widely  in  quality,  and  vice  versa: 

With  natural  cements  a  prejudice  seems  to  exist  amonfi^  masons  for  a  dark-colored 
cement,  but  some  of  our  best  results  are  obtained  with  the  lightest  cements. 

WEIGHT  PER  CUBIC  FOOT. 

The  apparatus  ussd  for  obtaining  the  weight  per  cubic  foot  is  shown  in  Fig.  1.*  It 
is  similar  to  that  used  on  the  Boston  main  drainage  works  by  Mr.  E.  C.  Clarke,  and 
consists  of  a  large  tube  through  which  the  cement  has  a  clear  fall  of  2  feet  intx)  a 
box  holding  one-eight  of  a  cubic  foot,  the  box  being  carefully  struck  off  level  when 
full.  The  cement  is  passed  through  a  coarse  sieve  at  the  top  of  the  tube.  With  the 
greatest  care  this  apparatus  does  not  give  satisfactory  results.  Another  form,  which 
IS  described  by  M.  Paul  Alexandre  in  Annales  des  Fonts  et  Chauss^es,  for  Septemlier, 
1890,  was  also  tried,  but  it  did  not  prove  accurate. 

However,  this  test  is  fast  falling  into  disuse  since  it  is  now  well  known  that  the 
value  of  a  cement  does  not  vary  closely  with  its  weight 'per  cubic  foot,  which  is 
influenced  by  fineness^  burning,  composition,  and  age.  the  last  of  which  is  seldom 
known. 

SPECIFIC  GRAVITY. 

This  is  a  test  which  has  long  been  known,  but  which  has  not  come  into  gen- 
eral use.  It  is  described  by  Mr.  F.  J.  Bramwell,  in  Mr.  John  Grant's  work  on 
**  Strength  of  cement,"  but  has  seemed  to  receive  little  attention  from  engineers. 
This  apparatus  consists  of  a  bottle  fitted  with  a  burette  ^aduated  in  C.  G.  firom  0  to 
50,  the  zero  end  down;  the  bottle  is  filled  with  turpentine  which  is  made  to  rise  in 
the  tube  to  0.  One  hundred  grams  of  cement  are  then  added  by  means  of  a  funnel, 
care  being  taken  that  it  is  not  put  in  too  fast.  The  burette  is  then  read  and  the 
number  of  grams  of  cement,  100,  divided  by  the  burette  reading  gives  at  once  the 
specific  gravity  of  the  cement.  This  test  is  of  much  greater  value  than  the  weight, 
per  cubic  foot  t^st,  because  it  is  influenced  but  slightly  by  the  fineness^  and  the 
method  of  filling  the  measure,  which  is  so  perplexinc;  a  problem  in  obtaining  the 
weight  per  cubic  foot,  is  simple  enough  in  obtaining  tlie  specific  gravity. 

Another  valuable  test  which  is  m*^de  in  connection  with  the  last  is  the  test  of  the 
burning.  After  the  cement  has  settled  leaving  the  turpentine  clear  in  the  burette  it 
is  turned  off,  the  burette  is  removed  and  the  contents  of  the  bottle  thoroughly  shaken 
until  the  100  grams  of  cement  are  again  in  suspension.  It  is  then  allowed  to  settle 
and  if  a  portion  of  the  cement  is  underburned  it  will  appear  on  the  surface  and  be 
indicated  by  its  yellow  color. 
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FINENESS. 

\ 

Some  difficnlty  haa  been  experienced  in  obtaining  sieves  suitable  for  use  in  sifting 
cement  and  5and.  Five  wire  cloth  sieves  were  first  received  marked  Nos.  20, 30, 50, 
80,  and  100.  Upon  counting,  the  meshes  per  linear  inch  each  way  were  found  to  be 
as  in  Table  1. 

Tablb  1. 


Number  of  sieve. 

Meshes  per  linear 
inch. 

Across 

web 
wires. 

Across 
woof 
wires. 

20 

' 

20 
30 
50 
80 
100 

30 

28? 

50 - - - -- 

57* 

80 -. 

67 

100 

89 

\ 

Sieves  whose  meshes  should  be  more  nearly  accurate  to  count  were  asked  {pr  to  re- 
place the  last  four  numbers.  The  manufacturer  said  no  complaint  had  ever  be^n 
made  before,  but  sent  four  sieves  of  tbe  same  make  whose  meshes  counted  as  given 
in  Table  2. 

Tablb  2. 


Number  of  sieve. 

Meshes  per  linear 
inch. 

Across 

web 

wires. 

Across 
woof 
wires. 

30 

30 
50 
80 
100 

67 

50            - 

80 

100 . 

90 

The  No.  100  waA  a  trifle  better  as  to  county  but  the  meshes  appeared  to  be  more  ir- 
regular than  those  of  the  first  No.  100. 

Of  the  third  lot  received  the  last  three  were  of  a  different  style.  It  was  explained 
that  they  had  been  procured  of  a  "  party  in  New  York  who  claimed  to  have  had  the 
cloth  made  especially  for  such  work."    Table  3  gives  the  results  for  this  lot. 


Table  3. 


Number  of  sieve. 

Meshes  per  linear 
inch. 

Across 

web 

wires. 

Acroes 
woof 
wires. 

30 

80 
50 
80 
101 

28| 
47 

50                 

74 

80 

100 

88| 

The  diameters  of  the  wire  in  some  of  the  sieves  were  measured  with  a  microscope 
fitted  with  a  micrometer  attachment.    Results  are  given  m  Table  4. 
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Table  4. 


Number  of 
meshes   per 
linear  inch. 

Diaiupter  of  wire  in  decimals  of  an  inch. 

Mean  size  of  oi>oning  in  dedmals 
of  aninoh. 

Norn- 

Across 

web 

wires. 

Across 
woof 
wires. 

Web. 

Woof. 

Differ 
erence. 

Between 

web 

wires. 

Between 
woof 
wires. 

Differ- 
ence. 

Beive. 

Num- 
ber of 
results 
aver- 
aged. 

Diameter. 

Num- 
ber of 
results 
aver- 
aged. 

Diam- 
eter. 

20 
80 
60 
74 
100 

20 
30 
50 
80 
101 

9 

80 
88k 

4 
4 
2 
2 
3 

.0185 
.0119 
.0082 
.0054 
.0040 

4 
4 

2 

1 
3 

.0169 
.0119 
.0083 
.0054 
.0040 

.0016 
.0000 
.0001 
.0000 
.0000 

.0315 
.0214 
.0118 
.0071 
.0059 

.0337 
.0229 
.0130 
.0071 

.ov;3 

.0022 
.0015 
.C012 
.0000 
.0014 

.93 
.93 
.90 
1.00 
.80 

It  is  noticed  that  the  diameters  of  the  web  and  woof  wires  in  the  No.  20 sieve  differ 
by  a  very  appreciable  amount.  This  may  be  due  to  the  flattening  of  the  web  wires 
in  course  oi  the  manufacture  of  the  cloth. 

The  irregularity  of  the  meshes  was*  tested  by  measuring  the  width  of  adjacent 
openings.  In  the  No.  20  sieve  one  mesh  was  found  whose  width  was  but  64.2  per 
cent  of  the  width  of  an  adjacent  one,  and  in  the  No.  100  sieve  the  widths  of  two  ad- 
joining meshes  were  as  three  is  to  four.  It  should  be  remembered  that  these  meas- 
urements were  made  before  the  sieve  had  become  injured  by  use. 

If  we  assume  that  the  No.  50  sieve  of  table  2  having  34f  meshes  per  linear  inch 
across  the  woof  wires,  to  be  made  of  wire  having  diameters  .0083  inch,  the  mesh,  in- 
stead of  being  .012  inch  square,  would  be  .012  inch  by  .020  inch,  or  only  three-iifths 
as  wide  as  long.  That  the  number  of  meshes  per  linear  inch  should  be  correct  is 
thus  seen  to  be  of  greater  Importance  than  would  at  first  appear. 

The  committee  of  the  American  Society  of  Civil  Engineers,  in  their  report  on  a 
"  Uniform  system  for  tests  of  cement  "  recommend  the  use  of  wire  of  Nos.  28,  31,  35, 
37,  and  40,  '*  Stubbs's  wire  gauge."  This  seems  to  leave  the  diameter  of  the  wire  un- 
certain on  account  of  the  difficulty  of  determining  what  "Stubbs's  gauge"  really  is. 
C.  P.  B.  Shelley,  professor  of  machinery,  King's  College,  London,  says  of  wire  gauges : 
'^  Of  late  years  careful  comparisons  have  more  than  once  been  independently  made 
with  a  view  to  ascertaining  the  standard  value  of  these  incongruous  systems,  but 
the  discrepancies  in  the^  results  only  prove  what  mi^ht  have  been  predicted,  viz : 
That  errors  have  crept  in,  and  that  those  wliich  profess  to  be  alike  differ  among 
themselves,  whilst  therd  exists  no  satisfactory  means  of  rectifying  these  errors." 
(Enoy.  Brit.,  vol.  x,  p.  110.)  Manufacturers  urge  their  customers  to  "give  dimen- 
sions and  not  numbers."  Trautwine's  "Pocketbook"  says:  "AsMr.  Stubbs  makes 
various  English  gauges,  the  term  *  Stubbs's  gauge'  by  itself  means  nothing.  Gen- 
erally, however,  in  our  machine  shops,  it  applies  to  the  Birmingham  gauges."  I 
have  been  informed  by  the  members  of  the  committee  that  the  words  "  Stubbs's 
gauge"  do  mean  Birmingham  gauges.  This,  however,  does  not  help  the  matter 
much,  because  Nos.  37  and  40  are  not  given  in  the  Birmingham  gauge.  It  has  so  far 
been  impossible  fur  me  to  determine  what  is  the  diameter  of  wire  corresponding  to 
>'  Nos.  37  and  40  Stubbs*s  wire  gauge." 

In  Table  5  are  given  in  decimals  of  an  inch,  the  diameters  of  wire  corresponding 
to  Nos.  28,  31,  35,  37,  and  40  in  a  few  of  the  many  "standard"  gauges,  and  in  last 
two  columns  the  actual -diameters  of  wire  as  found  in  cloth  purporting  to  be  made  of 
wireof  corresponding  number.  It  should  be  stated  that  manufacturer  A  does  not 
claim  to  be  using  "Stubbs's  gauge,"  while  B  does. 

TABLE  5. 


No.  of  wire. 


Wire  gau;;e3.    Diameter  in  decimals  of  an  inch^ 


Ameri- 
can or 
Brown  C. 
Sliarpe. 


I 

28 t  -012641 

81 '  .008928 

35 '  .OOfiOU 

37 1  .0OJ-15:{  ' 

40 '  .0'»:n44  ' 


Bimiing- 
hara  or 
Stubbs. 


.01 
.  005 


Wash- 
bum  and 

Mofii 
iliuint'nc- 

tUTilin; 

Comjtauy. 


Trenton 
Iron 
Com- 
pany. 


_l  _ 


.010 

.01:15 

.  (M.»';>5 

.  oo^ir. 

.007 


.016 

.013 
.  00<»") 
.00K5  I 
.0<>7     ! 


I  Old  Enpr. 
'  lish  from 
G.  W.     I    brass 
l*n3ntis« ,  I  maniifac- 
turors' 
i      list. 


.017    1 

.0146  ' 
.0109 
.00i)5  I 
.0078 


.0185 

.01225 
.  009 
.  00C>5 
.0045 


Actual  dlameteira 

of  wire  in  sieves. 

Nos.  20, 30. 50, 

(74),  and  100. 


Mannfao-  Manoi^ 
turer  A.    turer  B. 


J.  0185 

^0169 

.0119 

.0091 


I 


yGpogle 


.00S4 
.0010 
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As  a  result  of  this  labyrinth  in  indetermiuatiou  it  is  impossible  to  know,  except 
approximately,  the  size  of  holes  in  sieves  that  have  been  used  and  are  being  used.  An 
observer  oan  measure  and  determine  the  dimensions  of  the  holes  in  his  own  sieve, 
l>ut  he  can  not  certainly  know  within  a  large  percentage  the  sizes  of  the  holes  in 
sieves  used  by  other  experimenters  with  whom  he  may  wish  to  compare. 

It  may  not  seem  out  of  place,  then,  to  endeavor  to  formulate  what  is  desirable  in  a 
sieve  and  then  to  inquire  how  it  may  best  be  obtained.  It  is  thought  that  the  fol- 
lowing specifications  define  an' ideal  sieve:  (1)  holes  of  uniform  size  and  shape 
throughout,  (2)  sides  of  the  holes  very  smooth,  (3)  space  between  holes  of  such  size 
and  shape  that  particles  will  not  easily  rest  there. 

A  sieve  may  deviate  from  the  ideal  and  still  be  a  good  one.  As  regards  uniformity, 
it  is  evident  that  the  largest  holes  determine  the  character  of  the  sieve.  For  example, 
a  sieve  with  half  its  holes  0.01  inch  in  size  and  the  other  half  0.02  in  size,  would,  if 
used  long  enough,  separate  the  cement  exactly  the  same  as  it  would  if  all  the  holes 
Iiand  been  0.02  inch  in  size.  If  even  a  very  small  percentage  of  the  holes  are  larger 
than  the  normal,  it  seriously  impairs  the  accuracy  of  the  sieve  by  introducing  an  in- 
determination.  On  the  other  hand,  holes  smaller  than  the  normal  have  no  greater 
objection  than  that,  as  the  sifting  proceeds,  they  become  spaces  between  the  real  or 
larger  holes,  and  as  such  do  not  fulfill  the  third  specification.  Therefore,  while 
larger  holes  are  not  admissible,  smaller  holes  may  be  allowed  to  the  extent  of,  say,  10 
per  cent,  and  the  sieve  still  be  good  and  accurate.  Concerning  the  second  specifica- 
tion, the  sides  of  the  holes  must  be  so  smooth  as  not  to  allow  x)articles  of  cement  to 
adhere  and  thus  clog  the  hole.  The  third  requirement  is  for  convenience,  but  might 
require  consideration  if  the  style  of  sieve  were  changed. 

A  punched  metal  plate  has  been  suggested  as  a  substitute  for  wire  cloth,  and  is  dis- 
Bussed  editorially  in  Engineering  News  for  September  26, 1891.  An  objection  is  there 
made  to  a  change  in  the  shape  of  the  hole.  I  do  not  see  the  validity  of  this  objection. 
The  crushed  quartz,  reconmiended  by  the  American  Society  of  Civil  Engineers' 
Committee,  and  which  is  coming  into  use  for  sand  tests  in  this  country,  has  practically 
no  rounded  grains,  and  it  is  not  probable  that  the  shape  of  the  grains  passing  round 
holes  would  be  materially  different  from  those  passing  square  holes.  If  it  is  argued 
that  there  would  be  difficulty  in  adjusting  the  size  of  openings  to  correspond  with  the 
sizes  of  square  holes  in  current  use,  it  may  be  returned  that  sieves  now  in  use  purport- 
ing to  be  of  the  same  size  of  mesh  differ  so  widely  that  they  are  hardly  worth  serious 
consideration  in  any  changes  which  may  seem  desirable.  A  punched  metal  plate  could 
no  doubt  be  made  to  fulfill  the  first  specification  almost  perfectly,  and  would  be  less 
likely  to  injury  from  use  than  a  wire  sieve,  but  the  former  might  not  so  fully  comi^ly 
with  the  second  and  third  requirements.  On.the  other  hand,  a  wire-cloth  sieve  read- 
ily complies  with  the  last  two,  but,  as  has  been  seen,  is  apt  to  be  wide  of  the  mark 
on  the  first.  I  have  been  informed,  however,  by  Ed^iard  Darby  &>  Sons,  wire  manu- 
facturers, Philadelphia,  that  they  are  prepared  to  make  ''a  cloth  accurate  in  number 
of  meshes  to  the  fnch"  at  an  advance  in  price  of  about  30  per  cent  over  the  ordinary 
cloth.  It  is  believed  that  though  there  are  possibilities  in  the  punched  metal  plate, 
yet  the  wire  cloth  should  be  adnered  to  if  sufficient  accuracy  can  be  obtained  by  its 
use. 

Finally,  the  question  of  sieves  might  be  put  upon  a  better  basis  if  the  following 
things  were  done,  viz : 

(1)  Manofacturers  of  wire  cloth  should  be  encouraged  to  make  cloth  which  will 
fhlfill  as  nearly  as  may  be  the  foregoing  specifications ;  and 

(2)  Observers  should  be  urged  to  designate  their  sieves  by  the  size  and  shape  of  the 

TIME  OF  SETTING. 


Gen.  GiUmore's  wires  are  used  for  this  test,  the  apparatus  being -as  simple  as  it  can 
be  made.  The  neat  cement  is  gauged  with  the  same  percentage  of  water  Ibr  this  test 
as  used  in  making  briquets.  Care  is  taken  that  the  water  and  cement  and  the  room 
in  which  the  test  is  made  shall  vary  only  slightly,  if  at  all,  fro«i  65^  F.  The  effect 
of  slight  changes  in  temperature  on  the  setting  of  cement  is  marked. 

CHECKING,  ETC. 

The  pats  that  are  made  for  determining  the  time  of  setting  are  immersed,  when 
set,  to  detect  tendencies  to  expand.  This  test  is  of  the  highest  importance,  as  it  is 
manifestly  better  to  use  a  cement  that  is  sound,  even  if  it  is  not  very  strong,  than  to 
use  one  of  high  strength  that  will  ultimately  ^*  blow.''  Immersed  in  water  of  the 
ordinary- temperature,  a  pat  may  not  show  signs  of  unsoundness  until  it  has  been 
necessary  to  issue  the  cement  for  use.  It  is  therefore  desirable  that  some  method 
be  found  which  will  g^ve  certain  and  quick  results.  f-^  i 
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Mr.  Henry  Faija,  an  English  authority,  has  made  use  of  a  "steamer,"  and  immerses 
the  pats  of  Portland  cement  in  water  maintained  at  100°  F.  Some  engineers  in  this 
country  take  212°  F.  as  the  temperature  at  which  the  water  shall  he  maintained. 
Some  experiments  have  heen  maue  with  a  similar  apparatus  here,  but  not  enough  to 
warrant  any  statements  as  to  its  value. 

TENSILE  STRENGTH. 

The  positive  test  for  cement  is  it«  strength,  not  after  one,  seven,  or  twenty-eight 
days,  but  after  several  years.  High  adhesive  properties  are  of  the  greatest  value. 
When  a  era<;k  appears  in  masonry,  it  is  usually  between  the  joint  and  the  stone. 
Crushing  strength  is  also  of  great  value,  but  since  the  tensile  strength  is  so  much 
less  than  the  c6mi>re8sive,  it  seems  highly  probable  that  mortar  fails  oftener  in  ten- 
sion than  in  compression.  Therefore,  it  is  not  alone  the  comparative  ease  with 
which  the  tensile  test  may  be  made  that  commends  it  to  the  engineer. 

The  tensile  test  should  perhaps  be  called  comparatively  less  difficult  rather  than 
comparjitively  easy.  Every  step  in  the  process  must  be  made  with  the  greatest  care 
if  it  is  hoped  that  a  test  made  to-day  may  be  compared  with  one  made  next  mouth 
or  even  to-morrow. 

The  proportions  most  frequently. used  are  neat  cement;  natural  cement  one,  sand 
one ;  and  Portland  cement  one,  sand  three^  all  by  weight.  In  making  regular  test-s 
only  enough  mortar  is  made  for  one  briqj^uet  from  each  sslmple,  except  when  making 
neat  briquetes,  when  enough  additional  is  made  to  allow  for  a  pat  from  the  same  mix- 
ture. For  special  tests  five  briquets  can  be  made  from  one  gauging  when  the  cement 
is  slow  setting.  The  amounts  of  material  are  determined  in  ounces,  but  it  is  ex- 
pected to  substitute  grams  at  an  early  date  on  account  of  the  greater  convenience. 
The  amount  of  water  to  be  used  is  determined  by  trial  mixtures.  The  consistency 
of  mortar  used  is  such  that  when  it  is  tapped  with  the  hand  the  moisture  appears. 
The  surface  of  the  briquet  when  finished  shows  a  little  moisture.  It  is  extremely 
desirable  that  there  should  be  some  simple  way  to  specify  a  certain  consistency  of 
mortar.  '•  Stiff  plastic  mortar"  convoys  different  ideas  to  different  men  as  has  often 
been  seen.  It  is  to  be  hoped  that  an  apparatus  similar  to  Boehm's  consistency 
apparatus  will  come  into  general  use  in  this  country.  For  stiff  mortars  the  needle 
of  wire  should  be  rather  fine. 

The  sand  used  for  tests  is  the  crushed  quartz  recommended  by  the  American  So- 
ciety committee.  The  portion  used  is  that  held  between  sieves  Nos.  20  and  30  (see 
Table  4  for  size  of  holes).  Several  samples  of  this  quartz  were  received  from  Baeder, 
Adamson  &  Co.,  Chicago,  of  different  trade  numbers.  The  amount  retained  between 
the  two  sieves  mentioned  were  as  follows:  No.  3, 46  per  cent;  No.  3^,  29.4  per  cent; 
No.  4,  first  sample,  95.4  per  cent,  second  sample,  70.9  per  cent;  No.  6,  14.4  per  cent. 
No  4  sand  was  ordered ;  the  fineuess  varied  in  different  barrels,  from  70  to  90  per  cent 
being  retained  between  the  two  sieves. 

GAUQINO. 

The  mortar  is  gauged  in  an  iron  box,  shown  in  fig.  2,  with  a  strong  German  clod  hoe 
of  steel.  The  materials  are  first  mixe<l  dry  and  all  water  added  at  once.  A  wooden 
box  made  on  the  principle  of  the  one  used  for  the  tests  of  cement  for  the  lock  of  1881 
was  tried  for  a  few  months.  Several  objections  were  found  to  the  use  of  a  wooden 
box.  Water  was  always  allowed  to  stand  in  it  when  not  in  use  because  otherwise  it 
would  have  extracted  water  from  tile  first  few  mixtures  made  with  it  after  standing. 
But  the  opposite  evil  followed  from  the  treatment  given,  the  box  could  not  be  wiped 
so  dry  that  it  would  not  give  up  some  moisture  to  the  first  mixtures  and  the  first 
briquet  was  noticeably  more  moist  than  the  others.  With  the  very  sharp  sand 
which  was  used  for  tests  the  boxes  wore  down  rapidly  and  new  ones  had  to  be  made 
frequently.  About  July  1,  1891,  two  iron  boxes  were  cast  and  have  been  in  constant 
use  ever  since,  giviijg  perfect  satisfaction.  It  was  afterwards  found  that  Mr.  Noble, 
who,  so  far  as  I  know  was  the  first  to  use  a  wooden  box  of  the  form  described,  had 
also  had  boxes  made  of  iron  for  the  tests  of  cement  for  the  Memphis  Bridge.  It  is 
believed  that  a  more  thorough  mix  can  be  made  in  these  boxes  than  in  the  wooden 
ones,  and  I  consider  the  methods  as  used  to  bo  very  far  ahead  of  mixing  on  a  slab 
with  a  trowel  as  is  ordinarily  done.  A  box  made  from  our  pattern  was  introduced 
into  the  laboratory  of  the  Empire  Cement  Company  by  Dr.  Froehling  and  has  given, 
I  believe,  excellent  results. 

Our  results  on  sand  briquets  have  seemed  to  be  higher  than  those  of  many  experi- 
menters, and  I  am  inclined  to  attribute  this  largely  to  the  perfect  gauging  which  can 
be  done  by  using  sufficient  muscle  with  this  apparatus.  From  one  and  one-half  to 
two  minutes  are  required  for  gauging. 
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MOLDS. 

These  are  of  the  form  recommended  hy  General  GUmore^K  committee  of  the  Ameri- 
can Society  of  Civil  Engineers,  and  now  in  general  use  in  the  United  States.  Fifty- 
three  of  the  molds  fasten  with  an  iron  clamp  and  the  other  two  halves  are  completely 
separable.  Forty  are  hinge  molds  with  a  fastening  at  one  end.  The  latter  are  neater 
in  appearance  and  occupy  less  space  on  the  slab  when  in  use,  but  are.  more  difficult 
to  clean,  which  is  a  matter  of  some  moment  when  making  a  large  number  of  briquets. 

MOLDING. 

It  has  been  the  practice  to  put  about  one-sixth  of  the  mortar  into  the  mold  at  a 
time  and  pack  it  in  jQrmly  with  the  fingers,  finishing  the  top  with  a  small  pointing 
trowel.  Recently  I  have  had  this  method  compared  with  the  method  specified  by 
the  American  Society  committee,  which  is  to  use  the  trowel  for  pressing  the  mortar 
into  the  mold.  Two  neat  natural  cement  briquets  were  made  from  the  same  mixing, 
one  by  each  method  and  the  results  of  one  hundred  briquets  at  seven  days  show 
very  close  agreement  in  the  two  methods. 

The  briquets  are  covered  with  a  damp  cloth  when  made  and  are  in  general  removed 
as  soon  as  set.  Natural  briquets  may  generally  be  removed  the  same  day,  but  slow 
setting  Portlands  are  left  in  the  molds  over  night,  the  cloth  being  well  dampened. 
On  removing  from  the  molds  the  briquets  are  placed  on  metal  covered  as  before  and 
immersed  twenty- four  hours  after  molding. 

TEMPEKATURES. 

The  temperature  of  the  room  is  kept  as  nearly  as  may  be  at  65^  to  70^  F.  For  this 
purpose  a  night  watchman  was  employed  all  winter.  Hourly  readings  of  the  ther- 
mometer were  recorded  during  the  night  and  a  reading  recorded  for  each  set  of 
briquets  made  during  the  day.  Four  readings  a  day  wore  also  made  of  the  tempera- 
ture of  the  open  air  where  some  special  test  briquets  are  exposed. 

The  cement  and  water  used  in  gauging  were  also  at  65^  F.  except  in  some  special 
cases.  With  avery  quick  setting  cement  it  was  found  necessary  to  use  colder  ma- 
terials to  allow  the  bri(^uets  to  be  moulded  before  signs  of  setting  appeared. 

The  tanks  for  immersmg  were  tiered  seven  high  in  the  test  room,  but  it  was  found 
that  the  difference  in  temperature  between  the  top  and  the  bottom  boxes  was  enough 
to  be  serious  and  the  use  of  the  bottom  three  was  discontinued.  All  the  boxes  are 
now  on  about  the  same  level  and  have  a  nearly  uniform  temperature. 

TESTING  MACHINE  AND  CLIPS. 

The  briquets  are  broken  on  a  Riehl6  1,000-pound  machine.  It  has  worked  well, 
its  chief  objection  being  that  it  requires  considerable  space.  A  pair  of  pulleys  with 
which  it  may  be  thrown  in  and  out  of  gear  by  the  feet  fa<::ilitates  working  consider- 
ably. About  120  briquets,  having  an  average  strength  of  100  pounds,  can  be  broken 
in  an  hour  without  exceeding  the  rate  of  applyin^j  strain  of  400  pounds,  per  minute. 

The  clips  used  are  the  Riehl6  style,  furnished  with  the  machine,  and  are  shown  in 
Fig.  5.  The  briquets  often  break  at  the  gripping  points  of  the  clips.  It  is  not  known 
exactly  to  what  a  clip  break  is  due.  It  may  be,  and  probably  is,  duo  to  the  briquet 
being  subjected  to  compression  at  that  point,  but  other  theories  are  also  advanced. 
The  theories  are  not  usually  accompanied  by  an  exhaustive  series  of  tests,  as  this 
would  be  difficult  to  make.  With  the  hope  of  obtaining  more  truthful  results  in 
breaking  briquets  a  pair  of  eveuer  clips,  designed  by  Mr.  S.  Bent  Russell,  of  the  St. 
Louis  Water  Works  extension,  were  purchased.  These  clips  are  shown  in  Fig.  6,  and 
are  described  in  Engineer  News  for  July  3,  1891. 

It  has  been  thought  by  some  experimenters  that  the  insertion  of  a  rubber  strip 
between  clip  and  briquet  would  be  advisable.  There  is  no  doubt  that  this  does 
away  with  clip  breaks,  but  the  results  are  lower  than  without  the  rubber.  Two 
series  of  tests  nave  been  made  to  compare  the  three  styles  of  clip  mentioned.  (Call- 
ing the  rigid  clip  with  rubber  cushion  a  style  by  itself.)  These  will  be  reported 
upon  when  they  have  been  reduced.  At  present  it  is  sufficient  to  say  that  the  rigid 
clip  is  still  in  use. 

Tl^  rate  at  which  the  strain  is  applied  is  400  pounds  per  minute,  as  has  previously 
been  intipiated.  This  rat-e  is  maintained  constant  by  means  of  a  peuduluni,  in  ac- 
cordance with  which  the  hand  wheel  is  turned  that  moves  the  weight  applying  the 
strain  to  the  briquet. 
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BECORDS. 

The  barrels  are  numbered  consecutively  as  they  ar*  tiered  in  the  warehouses,  and 
every  barrel  whose  number  is  divisible  by  three  is  sampled  for  a  briquet.  Each 
sample  is  placed  in  a  tin  can  provided  with  a  tightly  fitting  cover  upon  which  is 
marked  the  number  of  the  barrel  from  which  the  sample  was  taken.  'Die  sample  is 
supposed  to  fairly  represent  the  content*  of  the  barrel,  as  by  means  of  a  sugar  scoop 
a  core  al>out  18  inches  long  and  1  inch  section  is  obtained.  The  numbers  are  entered 
in  a  series  of  books  called  *'  barrel  books''  and  a  check  is  placed  opposite  each  barrel 
sampled.  It  was  the  custom  last  year  to  make  a  pat  from  each  barrel  not  sampled 
for  a  briquet,  and  to  break  them  after  about  twenty-four  hours  with  the  hand,  any 
breaking  with  less  than  the  ordinary  strain  being  considered  doubtful  and  the  barrel 
then  sampled  for  a  briquet.  As  was  expected  this  test  merely  served  to  show 
whether  the  contents  of  the  barrel  was  cement;  and  I  have  previously  recommended 
that  it  be  discontinued,  and  that  a  simple  inspection  of  a  sample  be  substituted. 
Of  the  samples  in  the  cans  about  every  tenth  one  is  tested  for  hneness.  It  is  not 
considered  necessary  to  test  a  larger  percentage  than  this  for  fineness  because  the 
cements  offered  for  use  are  easily  al)ovo  the  specifications  in  this  regard. 

Briquets  are  made  in  sets  of  ten  for  convenience.  Each  set  is  given  a  page  in  the 
''record  book,"  where  is  recorded  the  following  information:  Kind  and  brand  of  ce- 
ment, where  made,  when  and  from  whom  received,  date  of  makine  briquets,  num- 
bers of  barrels  from  which  each  briquet  is  made  with  corresponding  numbers  of 
bricjuets,  fineness  and  time  of  setting,  proportions  and  temperatures  of  materials, 
the  temperature  of  the  room  where  made,  the  name  of  the  moulder  and  the  letter  of 
the  tank  where  they  are  immersed.  When  the  briquets  are  broken  the  date  of  break- 
ing and  age  of  the  briquet  are  recorded  on  this  page  of  the  record  book  and  the 
tensile  strength  of  each  briquet  is  filled  in  with  remarks  on  each  if  any. 

The  results  are  copied  from  the  record  book  in  a  condensed  form  to  the  summary 
book.  One  line  of  the  latter  contains  the  results  given  on  one  page  of  the  record 
book.  In  tbe  summary  book  the  results  of  each  brand  are  grouped  so  that  the 
record  of  any  brand  as  to  tensile  strength  may  be  seen  at  a  glance. 

If  tbe  tests  on  the  barrel  are  satisfactory  the  date  of  acceptance  is  entered  in  the 
barrel  book  opposite  the  number  of  the  barrel  and  in  the  column  head  '*  accepted." 
Each  sample  is  taken  to  also  represent  t»xe  two  barrels  preceding  it,  and  if  the 
rough  tests  on  these  barrels  have  been  satisfactory  it  only  remains  to  place  the  ac- 
ceptance mark  on  the  three  barrels  and  they  are  ready  to  issue.  The  weight  of  each 
barrel  with  its  number  is  'recorded  in  a  weight-book  as  issued  and  the  date  of  issue 
is  afterwards  copied  into  the  barrel  book. 

On  the  other  hand  if  any  of  the  tests  on  a  barrel  are  not  satisfactory  it  is  resam- 
pled  and  with  it  is  sampled  the  next  preceding  barrel  which  it  hae  been  tikken  to 
represent  and  the  tests  repeated.  If  on  this  second  test  the  results  are  not  up  to  the 
specitications  the  two  barrels  are  rejected  and  the  date  of  rejection  is  entered  oppo- 
site their  numbers  in  the  barrel  book  in  the  column  headed  ** rejected"  and  the  re- 
maining barrel  of  the  group  of  three  is  submitted  to  a  test.  If,  however,  a  large 
percentage  of  the  barrels  fail  on  the  first  test,  tbe  lot  is  rejected  after  making  sure 
that  this  result  is  not  due  to  faulty  manipulation. 

If  rejected,  the  barrels  are  prominently  marked  to  prevent  their  being  issued  for 
use,  and  they  are  removed  from  the  warehouses  as  early  as  practicable  when  the  date 
of  their  issue  is  entered,  as  is  done  with  tlie  accepted  barrels.  It  is  thus  seen  t^at 
tlie  history  of  every  barrel  is  contained  in  the  *'  barrel  book/'  and  may  be  easily  re- 
ferred to. 

BESULT8. 

A  few  preliminary  tests  were  made  between  January  15  and  May  15,  1801.  These 
were  inadc  in  a  room  unsulted  to  the  purpose,  and  the  temperature  varied  much.  The 
molders  liad  not  become  <'xj)ert.  In  moving  the  briquete  to  the  test  room  provided 
in  one  of  the  eeuient  warehouses  above  the  lo<ks  the  briquetes  were  necessarily  more 
or  less  ex]»o8ed  to  drying.  This  move  wjis  made  about  June  1,  1891,  and  the  results 
from  briquets  made  previous  to  that  dat<3  must  be  accepted  with  caution  because  of 
the  reiisons  meutiom'd.  Many  of  these  preliminary  tt^ste  were  made  to  discover,  if 
possible,  the  relative  values  of  the  different  sands  found  in  this  locality,  and  the  re- 
sults were  given  in  my  monthly  reports.  The  months  of  June,  July,  August,  Sep- 
tember, and  (Jctoher  were  oeeupied  almost  entirely  in  making  regular  7  and  28  day 
tests  of  eeuients  offered  for  use.  We  have,  therefore,  broken  but  few  briquetes  whose 
age  was  sullieient  to  make  the  results  of  general  interest. 

In  Tal)les  6  and  7  are  given  a  few  results  selected  with  a  view  to  their  importance 
and  interest.  They  are  tests  of  sands  rather  than  cements,  though  incidentally  the 
quality  of  the  cements  may  be  seen.  Nos.  1  to  7  show  the  increase  of  strength  with 
age  of  a  good  quality  of  German  cement  with  one  and  three  parts  of  sand  in  use  on 
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the  800-foot  lock.  This  sand  is  from  Point  anx  Pins^  about  3  miles  above  the  lock, 
and  is  pumped  from  shallow  water.  In  general  it  contains  but  little  grayel  and  is 
clean.  Quite  a  large  percentage  of  the  grains  are  quartz,  but  they  are  not  sharp. 
As  to  the  fineness,  about  11  per  cent  is  retained  on  |the  No.  20  sieve  (mentioned  in 
Table  4),  and  about  75  per  cent  passes  the  Ko.  30  sieve.  When  a  measure  is  loosely 
filled  with  dry  sand  the  voids  occupy  85  to  40  pet  cent  of  the  measure.    . 

For  face  stone,  one  barrel  of  Portland  cement  weighing  about  380  pounds  net  is 
mixed  with  3.75  cubic  feet  of  sand.  This  amount  of  sand  dry  would  weigh  about 
380  pounds.  The  weight  of  sand  varies  greatly  with  the  moisture  contained.  Ae- 
corcling  to  recent  Experiments  made  in  Fnmce  the  presence  of'  1  per  cent  of  water  in 
sand  requires  an  adaitien  of  19  per  cent  of  sand  by  measure  to  obtain  the  same  per- 
oentage  of  dry  sand  to  cement.  When  the  sand  is  pHorfectly  dry  the  proportions  as 
used  on  the  80i0-foot  lock  are  about  one  to  one  by  weight. 

Nos.  8  to  10  give  similar  results  for  a  different  cement.  Nt>s.  12  and  13  show  ex- 
cellent results  for  two  parts  Point  aux  Pins  'sand.  Nos.  14  to  18  are  the  results  of 
tests  on  several  varieties  of  sand  which  could  be  used  for  pointing.  The  sandstone 
screenings  were  collected  below  the  screen  of*  the  stone  crusher  which  is  crushing 
the  Potsdam  sandstone  for  use  in  making  concrete.  Considerable  of  this  sand  is  ex- 
tremely fine.  About  half  of  it  passes  No.  30  sieve  (Table  4),  35  to  40  per  cent  passes 
No.  50,  and  about  half  of  this  passes  No.  100.  It  is  seen  that  the  results  are  about  20 
j>er  cent  higher  when  the  finest  portions  are  removed.  The  Water  Power  sand  was 
obtained  from  open  bank,  is  clean,  but  too  fine  for  general  use.  Sand  A  is  a  very 
clean  white  sana  with  rounded  grains.  It  is  believed  a  similar  sand  was  used  for 
part  of  the  pointing  on  the  lookof  1881. 

Table  e»Sand  tsst^^JPoriland  cement. 
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Table  7. — Sand  tesU — Natural  cement. 
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54.5 

13.8 

24    Du 

5 

Mar.  14 

N 

...do 

...do 

1     18.7 

28  days. 

6 

244.8 

4.5 

25  Dn 

26  Dn 

5 
5 

Mar.  17 
July    3 

N 

4o     

...do 

1  i  18.7 

2  !  16.7 

1  year. . 
7days.. 

7 
2 

436.6 
81.5 

6.2 

Sandstone 

Retained 

1.3 

27 
28 
29 

Dn 
Dn 
Dn 

6 
5 
5 

July    3 
July    3 
July    7 

N 

screenings. 
•  do     .  . 

on  40. 
...do 

2'  16.7 
2  i  16.7 
2  1  14.8 

1 

28  days. 
3  mos.. 
28  days. 

6 
3 
10 

S02.6 
416.0 
169.9 

8.1 

do 

...do 

2.4 

Point  anx 
Pius. 

Pebbles 
removed. 

5.9 

80 
81* 

Dn 
(in 

5 
Mixture, 

July    7 
Oct,    10 

N 

...do 

...do 

2  r  14.8 
2     18.5 

13  mos.. 
6  mos.. 

10 
5 

345.0 
41L8 

3.2 

Sandstone 

Pass  10... 

3.3 

1891. 

icreening. 

3?. 

(Tn 

...do.... 

Oct.    10 

N 

....do 

...do 

2  ;  20.8 

6mo8.. 

6 

395.0 

1.2 

33 

Gn 

...do.... 

Oct..  10 

N 

Point  anx 

Pins. 
Sandstone 

...do 

2  !  14.8 

6  mos.. 

10 

384.8 

5.D 

84 

Rn 

15S 

Oct    10 

N 

...do 

2  i  18.6 

6  mos .. 

10 

375.2 

2.6 

35 

Kn 

15S 

Oct.    10 

N 

screenings. 
Point  aux 

...do 

2  1  13.3 

6  mos .. 

10 

307.2 

5.6 

Pins. 

36 

Gn 

Mixture, 
25  bar- 

Aug. 15 

N 

Standard 

20/30 

2 

14.3 

6  mos .. 

10 

431.8 

3.5 

87 

Gn 

rels. 
2.464 

July  11 

N 

Point  anx 
Pins  and 
B  ruce 
mines, 
one -half 

Unsifted.. 

2 

14.8 

Omos.. 

5 

445.2 

6.3 

# 

each. 

38 

Gn 

2,454 

July  13 

N 

Point  anx 
Pins   and 
sandstone 
screenings 
one- half 
each. 

Point  anx 
Pins  un- 
sifted 8. 
so.  on  40. 

2 

14.8 

Omos.. 

5 

569.4 

4.4 

*Holes  in  No.  10  sieve  about  0. 08  inch  square ;  mortar  too  stiff. 

In  Table  No.  7,  Nos.  19  to  25  show  the  increase  of  strength  of  a  Western  eement 
mixed  with  different  proi>ortion8  of  a  very  coarse  sharp  quartz  saud  nearly  pure, 
from  the  waste  piles  of  the  Bruce  Copper  Mines.  Less  than  half  of  this  sand  passe* 
No.  20  sieve  and  about  one-fourth  passes  No.  30.  The  result  No.  20  is  seen  to  bo  very 
high.  Nos.  26  to  28  give  similar  results  for  the  sandstone  screenings  mentioned 
above,  and  29  and  30  are  with  Point  aux  Pins  sand,  indicating  that  for  this  brand  of 
cement  the  latter  is  not  quite  as  good  5  but  the  Point  anx  Pins  sand  is  finer,  and 
mortar  made  with  it  would  pro])ably  increase  in  strength  more  after  three  months 
than  with  mortar  made  with  the  coarser  sands. 

Leaving  this  brand  of  cement,  Nos.  31  to  35  form  a  short  series  comparing?  two 
brands  otiuitural  cement  when  used  with  two  quite  different  brands.  One  of  the 
cements  is  Eastern  and  the  other  Western.  The  Eastern  brand  is  recognized  as  among 
the  best  of  its  kind.  The  results  indicate  that  the  sandstone  screenings  are  8ome- 
what  better  than  the  Point  aux  Pins  sand  for  these  cements. 

Isos.  37  and  38.  made  from  the  same  barrel,  show  that  the  use  of  a  mixture  of  two 
sands  gives  excellent  results. 

Ah  has  been  intimated  above,  gre^t  care  should  be  taken  in  drawing  tfoiiolimions 
from  comparing  two  results.  When  these  tests  were  made  the  daily  routine  te»tft 
generally  occuxiied  too  much  time  to  permit  of  a  cumi)lote  series  being  attempted. 
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and  in  oonseqnence  the  results  are  somewhat  fragmentary.  Durinp  the  winter  more 
time  is  available,  and  some  of  the  most  important  work  is  done  at  that  time.  Series 
have  been  started  as  follpws:  To  show  the  comparative  strength  of  about  ftlteeb 
brands  of  Portland  cement  when  mixed  neat  and  with  one  and  three  parts  of  sand 
by  weight.  A  similar  series  for  seven  brands  of  natural  cement,  ages  being  se^en 
days  to  four  years.  Several  series  from  difterent  barrels  of  the  same  brand  tor  long 
and  short  time  tests,  made  to  aid  in  the  interpretation  of  the  regular  short-timetests 
on  the  same  brands.  Series  to  show  the  effect  of  salt,  the  strength  of  brine  required 
to  prevent  iiyury  from  frost,  effect  of  heating  of  materials,  and  tests  to  illustrate 
other  points  which  have  come  up  in  the  practical  use  and  testing  of  cements.  Some 
of  the  briquets  of  a  few  of  these  series  have  been  broken,  but  the  results  are  not 
given,  as  they  would  now  be  incomplete  and  might  be  misleading. 

^  OFFICE  WORK. 

In  addition  to  the  routine  office  work  the  following  special  work  has  received  at- 
t-ention : 

All  the  letter  books  used  during  the  construction  of  the  lock  of  1881,  most  of  which 
were  not  indexed,  have  been  completed  in  this  respect,  and  these  records  are  now  in^ 
good  shape  for  reference. 

Special  report  on  claims  of  Collins  &  Farwell  was  submitted  to  you  under  date  of 
19th  September,  1891.  A  special  report  by  Subinspector  L.  Fleming  on  cost  of  work 
to  Messrs.  Hughes  Brothers  '&  Bangs  for  the  season  of  1891,  was  submitted.  This  is 
submitted  as  a  part  of  the  report  of  Clerk  Common. 

•  *  *  «  4^  «  # 

The  items  upon  " excavation "  and  "surveys^*  in  this  report  have  been  prepared 
by  Assistant  Engineer  Joseph  Ripley.  The  items  concerning  "lock"  construction 
have  been  prepared  by  Assistant  Engineer  J.  L.  Callard.  The  items  ''office  work" 
and  "contracts"  have  been  prepared  by  Clerk  Richard  Common.  The  item  "cut 
stone"  has  been  prepared  by  Inspector  F.  H.  Reed.  Th,©  item  " cement "  has  been 
prepared  by  Inspector  L.  C.  Sabin,  and  the  item  of  "cost"  of  contractors*  plant 
has  been  pi-eparwi  by  Subinspector  L.  Fleming. 

There  have  been  employed  upon  this  work  during  the  year,  Assistant  Engineers 
Ripley  and  Callard,  Clerk  Common,  Inspectors  F.  H.  Reed,  Hohnert,  Sabin,  Sliene- 
hon,  Dixon,  and  Birton  Reed,  Draughtsman  Mangolsdorf,  Subinspeetora  Fleming, 
Conklin,  Spencer,  Porter,  Pomeroy,  St.  John,  Barnes,  Reals,  Fowle,  and  Johnson. 
Very  respectfully,  your  obedient  servant, 

E.  S.  Wheeler, 
Assistant  Engineet'y  etc, 
CoL  O.  M.  PoE, 

Corps  of  Engineers,  U.  S.  A, 


report  of  colonel  o.  m.  poe,  corps  of  engineers. 

United  States  Engineer  Ofeice, 

Detroit,  Mich,,  November  10^  1891, 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  recent 
bloc»kade  of  shipping  in  St.  Marys  River,  Michigan,  caused  by  the 
sinking  of  the  steamer  Susan  U.  Peck  in  the  natural  channel  about  550 
yards  below  the  point  known  as  "  the  Elbow  "  at  the  lower  end  of  the 
artificial  channel  dredged  across  Lake  George  Flats,  about  21  miles 
from  St.  Marys  Falls  Canal.  The  exact  location  of  the  wreck  is  shown 
on  the  accompanying  Lake  Survey  chart  (No.  1)  of  river  Ste.  Marie. 

The  accident  occurred  about  1 :10  p.  m.  on  Saturday,  October  10, 1891, 
by  reason  of  a  collision  between  the  Susan  E.  Feck,  bound  down,  laden 
with  grain,  and  the  schooner  G.  W,  Adams,  upward  bound,  light. 
While  it  is  not  assumed  to  fix  the  blame  for  the  deplorable  event,  yet 
it  seems  probable  that  if  the  tow  of  which  the  G,  W,  Adams  formed  a 
part  had  taken  the  leeward  instead  of  the  windward  side  of  the  chan- 
nel, the  accident  might  not  have  happened. 

The  Adams  was  drawing  less  than  6  feet  forward  at  the  time,  while 
the  Feck  was  deeply  laden.    In  consequence  of  these  conditions  the  in- 
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jury  to  the  latter^  due  to  tlie  collision,  did  not  extend  very  far  down, 
but  it  was  sufficient  to  cause  her  to  sink.  In  doing  so  she  settled 
athwart  the  channel,  her  bow  inclined  downstream  and  resting  against 
the  very  abrupt  eastern  channel  bank  in  20  feet  of  water,  with  only 
about  8  feet  in  depth  just  ahead  of  her  stem,  and  her  stern  upon  the 
western  side  in  about  6  feet.  The  ves^l  thus  became  a  dam  directly 
across  the  channel,  completely  stopping  the  passage  of  all  vessels 
drawing  more  than  8  feet  of  water,  and  blockading  the  entire  traffic 
between  Lake  Superior  and  the  lower  lakes. 

Infoimation  of  the  state  of  affairs  was  received  at  Sault  Ste.  Marie 
about  4  p.  m.,  and  soon  thereafter  Assistant  Engineer  E.  S.  Wheeler 
telegraphed  me  as  follows: 

The  Peck  is  sunk  at  tlie  ''  Elbow/'  Nothing  oam  pass.  A  channel  could  be  dredged 
around  her. 

This  telegram  w^as  received  by  me  at  about  6  p.  m.,  and  an  hour  later 
Mr.  Wheeler  had  received  from  me  the  following  instructions  by  tele- 
graph : 

Employ  enough  dredges  by  the  hour  on  be«t  possible  terms.  Work  day  and  night 
to  open  channel  in  shortest  time.  Dredgomen  must  not  take  advantage  of  emer- 
gency. 

At  9:30  p.  m.  Mr.  Wheeler  wired  me  as  follows: 

Dunbar  has  started  three  dredges  for  wreck;  $12  per  hour.  I  leave  at  daylight  to 
make  examination. 

At  1:45  p.  m.  next  day  (Sunday,  October  11, 1891),  the  following  tele- 
am  was  received  from  Mr.  Wheeler : 

Three  dredges  at  work.  Fourth  on  the  way.  Channel  will  be  open  Thorsday, 
15th,  or  before. 

The  number  of  vessels  stopped  by  the  accident  increased  so  rapidly 
that  it  became  evident  that  unless  action  wa^  taken  by  which  their 
control  should  be  vested  in  one  person  confusion  would  be  inevitable, 
and  further  accidents  probable,  especially  when  the  channel  being 
dredged  should  become  available.  The  vessel  owners  and  captains 
present  saw  this  plainly,  and  in  the  emergency  telegraphed  this  office 
as  follows: 

In  behalf  of  masters  of  the  down-bound  fleet,  we  would  request  that  the  canal 
authorities  be  placed  in  charge  of  vessels  passing  the  obstruction  in  the  Boo  River. 

R.  R.  Gravbs, 
And  twenty  others. 

This  dispatch  was  received  at  12:15  p.  m.,  October  12, 1891,  and  the 
following  instructions  were  at  once  sent  to  Mr.  Wheeler  by  telegraph: 

Telegram  from  Graves  and  others  requests  that  canal  authorities  be  placed  in 
charge  of  vessels  passing  obstruction  in  river.    Do  what  you  can  in  the  matter. 

It  was  with  a  great  deal  of  reluctance  that  the  canal  authorities  took 
charge  as  requested  by  the  vessel  men.  The  matter  was  beyond  their 
jurisdiction,  and  they  had  no  legal  means  of  entbrcing  obedience  to 
such  orders  as  might  be  given.  But  the  emergency  of  the  case  was 
great,  and  it  was  imperative  that  some  one  should  assume  the  requisite 
control.  It  was  apparent  to  all  that  if  nothing  was  done  to  preserve 
order,  the  benefits  to  be  expected  from  the  dredging  would  be  greatly 
curtailed,  if  not  destroyed,  by  an  indiscriminate  rush  upon  the  part  of 
vessels  to  crowd  through  tlie  channel  first.  By  concerted  action  of  the 
vessel  men  they  had  evinced  a  desire  that  the  representatives  of  the 
United  States  should  assume  this  charge,  and  it  was  dpeimed  advisable 
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to  accede.  The  result  was  almost  universal  satisfaction  upon  the  part 
^f  those  interested. 

Mr.  Martin  Lynch,  superintendent  of  St.  Marys  Falls  Canal,  with 
two  assistants,  proceeded  to  the  point  of  obstruction.  Two  tugs  were 
used  as  dispatch  boats,  and  by  visiting  ^11  waiting  vessels  obtained 
from  their  masters  the  time  of  their  arrival  respectively,  and  an  or* 
derly  arrangement  was  determined  upon  for  the  passage  of  boats 
around  the  wreck  as  soon  as  the  channel  should  become  available. 

For  some  distance  above  and  below  where  the  wreck  was  lying  the 
channel  is  too  narrow  for  vessels  to  safely  pass  each  other,  and  it  would 
have  been  very  unwise  to  run  the  chance  of  another  collision  which 
would  probably  undo  all  that  had  already  been  done.  It  was,  there- 
fore, deemed  advisable  not  to  try  to  pass  the  vessels  alternately  up  and 
down,  but  instead  to  arrange  them  in  groups  of  ten  in  the  order  of 
their  arrival,  and  then  pass  these  groups  alternately — first  one  group 
up  and  then  the  next  one  down.  This  anangement  having  been  made 
the  masters  of  vessels  were  informed  that  a  tug  would  notify  them 
when  their  turn  had  come.  The  great  majority  of  masters  were  en- 
tirely satisfied  with  this  arrangement,  and  quietly  awaited  their  turn, 
at  the  same  time  using  their  influence  to  preserve  order.  There  were 
only  a  few  discreditable  exceptions,  and  these  made  the  question  of  the 
preservation  of  order  critical  for  one  day  only.  In  one  case  a  master 
pushed  his  vessel  through  before  his  turn,  and  great  disquiet  arose 
amongst  the  others,  who  felt  that  if  it  was  to  be  a  scramble  they  must 
do  their  best  to  get  an  early  passage.  For  a  short  time  it  seemed  as 
though  all  control  would  be  lost  and  discipline  destroyed.  But  when 
it  was  made  known  that  the  oii'endiug  vessel  had  gained  notJiing,  but 
would  be  held  at  the  canal  until  her  turn  came,  in  accordance  with  the 
time  of  her  arrival  at  the  obstruction,  all  signs  of  dissatisfaction  dis- 
appeared. 

The  narrow  and  curved  channel  around  the  bow  of  the  wreck  and 
the  rapid  current  made  it  advisable  to  use  tugs  in  passing  large  boats, 
lest  foLTther  accidents  should  happen,  and  it  was  mainly  due  to  this 
precaution  that  none  of  any  consequence  occurred.  The  operation 
was  necessarily  a  slow  one,  and  it  was  not  until  noon  of  the  21st  that 
the  last  waiting  vessel  had  passed.  Mr.  Lynch  and  his  assistants  re- 
mained until  the  22d. 

The  name  of  each  vessel  delayed  was  recorded,  together  with  the 
length  of  time  delayed,  the  registered  tonnage,  and  value  of  each. 

The  total  time  of  delay  was  not  as  accurately  determined  as  in  the 
case  of  canal  records,  because  the  time  of  arrival  of  many  of  the  ves- 
sels below  the  wreck  was  not  noted  until  after  they  had  been  stopped 
for  as  much  as  three  days,  and  then  it  was  obtained  from  their  masters 
and  depended  upon  their  recollection.  There  were  no  large  errors,  how- 
ever, and  the  results  are  believed  to  be  quite  trustworthy. 

The  statistics  have  been  tabulated  in  a  manner  similar  to  those  re- 
lating to  the  interruption  of  navigation  by  the  breaking  of  a  lock  valve 
in  18^.  The  tables  are  long  and  are  therefore  not  given  in  detail,  but 
the  details  can  be  supplied  if  desired.  The  following  is  a  summary  of 
the  infonnation  derived  from  them: 

Nnmber  of  vessels  delayed 275 

Valuation  of  same $23,294,000 

Time  of  delay 827  days  5  honrs  and  12  minutes. 

In  my  annuiil  report  for  1890  I  estimated  the  loss  caused  by  the 
breaking  of  the  lock  valve  at  8i>6,(M)0.  The  value  of  the  delayed  fleet 
at  that  time  was  $16,489,000  and  the  total  time  lost  by  delayed  vessels 
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was  447  flays  12  hours  41  minutes.  If  it  be  assumed  that  the  loss  in 
the  present  case  was  proportional  to  the  time  and  value,  then  the  loss 
caused  by  this  accident  may  be  estimated  at  $146,236. 

DREDGING   OPERATIONS. 

Assistant  Engineers  B.  S.  Wheeler  and  Joseph  Ripley  and  Mr.  Sulli- 
van, of  the  dredging  iSrm  of  Dunbar  &  Sullivan,  reached  the  site  of  the 
wreck  at  8  a.  m.  on  the  morning  of  Sunday,  October  11,  in  advance  of 
the  dredges.  An  examination  of  the  situation  showed  that  a  channel 
could  be  most  easily  made  around  the  bow  of  the  sunken  vessel,  that  ia, 
ti)  tlie  eastward  of  the  natural  channel.  The  facts  leading  to  this  con- 
clusion, were — ■ 

First.  The  amount  of  dredging  required  would  be  considerably  less 
than  on  the  other  side. 

Second.  The  inclination  of  the  bow  of  the  vessel  downstream  would 
so  deflect  the  current,  which  was  quite  rapid,  that  the  drift  of  vessels 
would  be  away  from  the  wreck,  thus  lessening  the  chances  of  further 
collision. 

The  eastern  side  was  more  likely  to  be  the  leeward  at^  this  season  of 
the  year,  which  would  again  reduce  the  chances  of  further  collision. 

The  first  two  conditions  were  positive  and  could  be  depended  upon; 
the  third  was  conjectural  and  might  or  might  not  be  realized.  The  ac- 
cidents during  the  passage  of  the  delayed  vessels  were  trivial  and 
sui^ely  much  less  important  than  if  the  dredged  channel  had  been 
made  around  the  stem  of  the  wreck. 

The  material  to  be  dredged  was  a  sandy  silt,  and  so  soft  that  it  was 
difficult  to  "  pin  up  '^  the  dredges,  only  two  of  which  were  provided  with 
feet  at  the  lower  ends  of  their  spu<ls.  The  spuds  sank  into  the  bottom 
so  deeply  that  some  hoisting  taclile  was  broken,  Mr.  Sullivan  devoted 
all  his  time,  day  and  night,  to  the  work,  and  brought  to  it  the  advan- 
tage of  his  great  energy  and  experience.  With  the  Dunbar  &  Sulli- 
van dredging  jilant  from  Middle  Neebish,  he  brought  their  floating  ma- 
chine  shop  and  boarding  house,  all  their  blacksmiths  and  machinists, 
and  men  from  their  steam  drills,  and  so  pushed  the  work  nfght  and  day 
that  in  spite  of  many  unexpected  difficulties  the  channel  was  com- 
pleted and  the  dredges  hauled  out  at  3  p.  m.  on  Thursday,  the  16th. 
They  were  kept  at  hand,  however,  until  noon  of  Friday,  tie  16th,  for 
fear  that  additional  work  might  be  necessary,  but  by  that  time  some  of 
the  largest,  heaviest,  and  deepest-draft  vessels  had  passed,  showing 
that  the  channel  would  answer. 

The  channel  dredged  was  about  70  feet  wide  at  the  bow  of  the  wreck 
and  extended  up  and  down  the  stream  about  300  feet  in  each  direction. 
The  material  removed  is  estimated  at  about  12,000  cubic  yards.  This 
does  not  seem  like  a  very  large  amount  for  four  such  dredges  as  those 
employed,  backed  by  the  other  plant  enumerated  above,  to  excavate 
in  four  days;  but,  in  view  of  the  difficulties  to  be  overcome,  especially 
the  softness  of  the  bottom,  I  regard  it  as  very  good  work  and  think 
that  the  progress  made  was  largely  due  to  the  personal  interest  taken 
in  it  by  Mr.  Sullivan. 

The  direct  expense  incurred  by  the  United  States  on  account  of  the 
blockade  was  as  follows  : 

For  495  hours  of  dredges,  at  $12  per  hour $5, 940 

For  8  days  tug  Gossoon j  at  $25  i)er  day 200 

For  9  days  tug  Virginia,  at  $3t5  per  day 3l5 

Total Dfgitt^d.by.G00gl(5,455 
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The  prices  charged  for  the  dredges  and  tugs,  as  stated  above,  include 
all  other  private  plant  and  all  supplies  therefor. 

In  addition  to  the  sum  of  $6,455  there  was  an  indirect  cost  to  the 
Government,  due  to  the  use  of  the  United  States  tug  Jfyra,  but  it  is 
not  thought  necessary  to  estimate  it. 

It  may  be  asked  why  we  dredged  a  channel  around  the  wreck  when 
it  could  have  been  entirely  removed  in  as  short  a  time.  The  answer  is 
simple  enough.  The  laws  of  the  United  States  require  thirty  days'  no- 
tice before  any  of  their  agents  can  proceed  to  remove  a  wreck.  This 
statutory  provision  was  quite  sufficient  to  prevent  any  attempt  in  that 
direction  and  limit  us  to  the  only  course  le:^  to  our  discretion. 

The  insurance  companies  and  others  interested  in  the  wreck  were 
not  so  restricted,  however;  yet  it  was  five  days  after  the  collision  be- 
fore their  wrecking  outfit  reached  the  ground,  and  it  was  not  until  nine 
days  later,  or  fourteen  days  after  the  accident^  that  the  wreck  was  swung 
around  so  as  to  partially  clear  the  channel.  In  this  position  it  remained 
for  some  days  longer,  causing  more  or  less  annoyance  to  passing  vessels, 
and,  again,  on  one  occasion,  for  half  a  day  completely  blockading  the 
lower  entrance  to  the  channel. 

Finally,  great  credit  is  due  to  vesselmen  for  the  patience  and  for- 
bearance displayed  during  a  period  which  must  have  severely  tried 
them.  Only  three  instances  have  come  to  my  knowledge  of  violation 
of  the  arrangement  made  for  the  orderly  passage  of  the  vessels,  and  of 
these  one  was  due  to  pure  selfishness,  one  appears  to  have  resulted 
from  a  misunderstanding^  and  another  from  an  attempt  upon  the  part 
of  a  master  to  obey  a  telegraphic  order  from  the  owner  of  the  boat.  In 
the  first  case,  the  offending  vessel,  being  upward  bound,  was  stopped 
at  the  canal  and  detained  there  thirty-six  hours  by  the  canal  authori- 
ities  until  her  turn  came  exactly  in  accordance  with  the  time  when  she 
should  have  passed  the  obstruction.  In  this  case  there  was  no  miti- 
gating circumstance.  The  second  vessel  would  also  have  been  stopped 
at  the  canal,  but  she  had  passed  through  before  notice  was  received.  The 
master  of  the  third  appeared  determined  to  disregard  the  arrangement 
which  had  been  made  to  secure  orderly  passage,  and  paid  no  attention 
to  Mr.  Wheeler's  directions,  who  then  called  upon  the  vessel  captains 
for  support,  and  to  the  number  of  25  they  accompanied  him  on  a  tug  to 
a  short  but  decisive  interview  with  the  offender.  After  this  there  was 
no  further  trouble. 

In  closing  this  report  I  take  occasion  to  again  invite  attention  to  the 
valuable  services  of  Mr.  Martin  Lynch,  superintendent  of  St.  Marys  Falls 
Canal,  who  possesses  in  a  high  degree  the  confidence  of  the  vesselmen. 

To  Mr.  SnIlivan,  who  so  freely  gave  his  time  and  experience  to  the 
work  and  with  tireless  energy  pushed  it  ahead  when  he  might,  without 
impropriety,  have  left  it  to  his  employes,  I  desire  to  express  my  thanks. 

Assistant  Engineer  E.  S.  Wheeler  acted  with  his  usual  judgment 
and  conducted  the  operations  to  my  entire  satisfaction. 

Some  criticism  has  been  indulged  in  by  persons  who  were  themselves 
to  blame  for  some  of  the  bad  features  of  the  matter.  I  can  only  think 
that  they  hoped  by  this  course  to  divert  attention  from  their  own  de- 
linquencies. 

For  the  part  taken  by  the  representatives  of  the  Government  I  have 
only  commendation,  and,  after  the  event,  with  all  the  light  we  now  have, 
I  am  unable  to  see  where  they  could  have  done  better. 

The  loss  and  annoyance  to  shipping  interests  were  great,  but  the  ac- 
cident occurred  at  a  point  where  no  improvement  has  ever  been  made 
by  the  Government.    The  depth  of  water  was  ample  and  the  width  of 
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the  channel  p^reater  than  in  the  improved  xwrtions  just  above  and  be- 
low. It  all  resolves  to  this,  that,  unless  navigators  exercise  the  utmost 
care  and  are  willing  to  yield  something  to  each  other,  such  accidents 
must  be  expected  and  are  sure  to  come.  They  happen  frequently,  but 
the  special  attention  of  the  public  is  given  to  them  only  when  the  effects 
are  so  far-reaching  and  so  costly  as  in  this  instance. 
Very  respectfully,  your  obedient  servant, 

O.  M.  POB, 
Colonel,  Corps  of  EngineerSj  etc.,  Bvt  Brig,  Oen.y  U.  8.  Army, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engixieera,  U.  S.  A. 


L  L  2. 

OPERATING  AND  CARE  OF  ST.  MARYS  FALLS  CANAL,  MICHIGAN. 

St.  Mary's  Falls  Canal,  about  1  mile  in  length,  forms  part  of  the 
water  loute  between  Lakes  Huron  and  Superior  and  affords  a  means 
of  passing  the  Sault  de  Ste.  Marie,  overcoming  by  its  lockage  system  a 
difference  of  level  of  about  18  feet.  The  prism  of  the  canal  is  of  variable 
width,  and  has  a  depth  of  16  feet  at  ordinary  stages  of  water. 

The  original  canal  was  constructed  by  the  State  of  Michigan  and 
was  opened  for  traffic  in  1855.  In  1870  the  United  States  began  to 
enlarge  the  canal  and  to  build  a  new  and  larger  lock  abreast  of  the 
lock  of  1855.  This  work  was  completed  in  1881  and  the  entire  canal 
passed  into  the  control  of  the  General  Government. 

In  1887  the  locks  of  1855  were  rendered  unavailable  for  further  service 
by  the  construction  of  a  cofferdam  to  inclose  the  site  of  a  new  lock 
which  was  projected  to  replace  them.  This  new  lock  is  to  be  800  feet 
long  between  gates,  100  feet  wide  throughout,  with  21  feet  of  water  on 
the  miter  sills,  and  is  to  have  a  single  lift  of  about  18  feet. 

The  lock  of  1881,  upon  which  the  entire  traffic  of  Lake  Superior  now 
depends,  is  515  feet  long  between  gates,  80  feet  wide  in  the  chamber, 
narrowing  to  60  feet  at  the  gates,  with  17  feet  of  water  on  the  miter 
sills,  and  overcomes  the  difference  of  level  by  a  single  lift  of  about  18 
feet.  Until  the  i)ro[)ose(l  8(K)-foot  lock  is  finished,  an  accident  to  this 
lock  would  cripple  the  entire  commerce  of  Lake  Superior. 

CONTRACTS. 

Lint  of  contractu  in  force  during  jtacal  year  ending  June  50 ,  1892, 
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ORaANIZATION. 

The  organization  remains  practically  the  same  as  last  season,  only  a 
few  changes  having  been  made  among  the  lockmen.  The  regular 
force  consists  of  1  superintendent,  3  assistant  superintendents,  1  clerk, 
3  foremen,  3  enginemen,  7  watchmen,  and  27  lockmen,  a  total  of  45.  A 
small  labor  party  averaging  10  men,  during  the  working  season,  has 
been  employed  in  making  current  repairs  to  buildings  and  piers  and  in 
care  of  grounds.  The  regular  force  is  divided  into  three  watches  of  8 
hours  each,  and  this  arrangement  has  proved  very  satisfactory. 

ACCIDENTS  AND  DELAYS. 

Three  men  have  lost  their  lives  in  the  canal  during  the  year:  July  5, 
1891,  a  man  by  the  name  of  Malcolm  McDonald  was  found  drowned  in 
the  canal  above  the  locks.  April  24,  1892,  a  sailor  was  drowned  near 
the  head  of  the  canal.  April  30,  a  sailor  wa^  crushed  against  the  pier 
by  the  steamer  Pdsadena  and  instantly  killed. 

The  low  water  in  the  canal  has  caused  ^n  unusual  amount  of  ground- 
ing on  the  platforms.  On  this  account  the  lock  has  been  delayed  on 
an  averageof  one-half  a  day  per  month  during  the  season  of  navigation. 
April  26,  an  elbow  was  broken  in  the  pipe  connecting  with  the  engine 
of  the  north  emptying  valve,  and  in  order  to  repair  it  it  was  necessary 
to  pump  the  lock  out;  this  was  done  and  the  pipe  repaired,  making  a 
total  delay  of  twenty-five  hours  and  thirty-six  minutes.  In  addition 
there  have  been  the  usual  number  of  small  delays  caused  by  obstruc- 
'^tions  against  the  miter  sill,  foul  tow  lines,  jamming  of  boats  in  the  lock, 
etc.  On  the  26th  of  May  the  S.  R.  Kirby  (bound  down)  in  passing  out 
of  the  locks  appeared  to  ground  on  the  inner  platform.  When  her 
headway  was  nearly  stopped  her  stem  rose  about  12  inches  and  then 
settled  back  again,  and  she  passed  on  without  any  further  difficulty. 
Large  splinters  from  the  platform  came  up.  A  diver  was  immediately 
sent  down  to  determine  the  cause.  A  piece  of  iron  2  inches  thick,  2.J 
feet  long,  and  14  inches  wide  was  found  embedded  in  the  platform  so 
firmly  that  it  was  necessary  to  saw  a  number  of  the  timbers  before  it 
could  be  pulled  out.  This  iron  was  evidently  broken  off  the  shoe  of 
the  Kirby.  This  incident,  though  only  causing  a  delay  of  one  hour  and 
forty-five  minutes,  shows  the  importance  of  the  platform,  for  without 
it  the  miter  sfll  would  undoubtedly  have  been  carried  away  and  the 
lock  disabled  until  a  new  sill  could  have  been  put  in. 

STAGE  OF  WATER. 

The  water  in  the  lock  during  the  season  has  averaged  lower  than  ever 
known  before.  On  account  of  this  lower  stage  it  has  been  impossible 
for  large  vessels  to  load  to  their  full  capacity;  for  this  reason,  light- 
draft  boats  have  been  returned  to  this  route,  and  the  ai)i>arent  falling 
off  of  the  registered  tonnage  of  boats  using  the  canal  is  probably  due 
to  tins  cause. 

On  September  16  and  17  there  were  unusual  fluctuations,  the  water 
rising  and  falling  3.65  feet  in  two  hours. 

The  mean  elevation  of  the  surface  of  the  water  below  the  lock  for  the 
month  of  April  was  581.79  feet  above,  mean  tide  at  New  York,  which 
is  1^  of  a  foot  lower  than  ever  before  during  the  season  of  navigation. 

MOVABLE  DAM. 

The  movable  dam  has  been  tested  monthly  and  kept  in  perfect  order. 
It  was  closed  for  the  winter  on  the  30th  of  December.    The  wickets  were 
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sheatlied  with  inch  boards  in  the  same  manner  as  last  season.  The 
water  was  allowed  to  run  through  the  inlet  pipe,  as  is  usually  done,  to 
prevent  the  forming  of  ice  in  the  pipes;  this  kept  the  surface  of  the 
water  below  the  dam  one-half  foot  lower  than  above,  thus  keeping  the 
movable  dam  constantly  pressed  against  the  abutments.  It  was  taken 
out  April  17  and  the  sheathing  removed  from  the  wickets. 

REPAIRS. 

Under  contract  with  the  Eussel  Wheel  and  Foundry  Company,  dated 
March  11, 1891,  the  four  new  steel  valve  frames,  which  were  under  con- 
struction at  the  beginning  of  the  fiscal  year,  were  completed  and  deliv- 
ered at  the  canal  in  September,  1891,  and  the  contract  dosed.  During 
December  and  January,  after  the  close  of  navigation,  these  firames  were 
put  in  place  of  the  cast-iron  frames  formerly  used.  Being  of  wrought 
steel  and  upon  a  plan  altggether  different  from  the  old  ones,  they  are 
very  much  stronger  and  better.  At  the  same  time  the  valve  engines 
were  provided  with  new  pistdii  rods. 

After  the  close  of  navigation  the  platforms  which  protect  the  miter 
sills  were  found  very  much  worn.  The  pine  timbers  of  which  they 
were  composed  were  removed  and  replaced  with  oak.  The  north  lesrf 
of  the  lower  lock  gate  was  lifted  up  so  that  an  examination  and  drawing 
might  be  made  of  the  pivot  at  the  bottom.  Some  of  the  boats  belong- 
ing to  the  Government  were  drydocked  in  the  lock  at  the  same  time 
and  were  thoroughly  overhauled  and  repaired.  New  floors  have  been 
laid  in  the  machine  house  and  about  762  Unear  feet  of  superstructui^e 
have  been  built  on  the  south  pier  above  the  lock. 

PUMPING  PLANT. 

The  new  steam  pumps  which  were  procured  last  year  have  been  put 
in  working  order.  For  this  purpose  a  float  has  been  built  of  the  fol- 
lowing dimensions:  Length,  59  feet;  breadth,  21  feet;  depth,  6  feet. 
The  two  12-inch  pumps  with  100-horse  power  engines  have  been  placed 
on  this  float  with  one  marine  boiler  having  a  capacity  of  110-horse 
power;  a  second  and  similar  boiler  has  been  placed  on  the  pier  below 
the  lock  and  can  be  connected  with  the  pumps  by  steam  pipes  carried 
along  the  pier.  These  pumps  have  been  used  once.  This  occurred 
April  27,  when  the  lock  was  pumped  out  for  the  purpose  of  repairing 
the  broken  pipe.  The  pumps  were  started  at  7 :26  p.  m.  and  the  lock 
completely  pumped  out  at  3:35  a.  m.,  making  eight  hours  and  nineteen 
minutes. 

The  leakage  through  the  guard  gates  was  very  lai^ge,  as  no  attempt 
wavS  made  to  calk  them.  While  the  three  pumps  worked  together,  the 
water  was  lowered  at  an  average  rate  of  2^  feet  per  hour.  After  the 
stationary  pump  was  stopped  the  average  made  by  the  steam  pumps 
alone  was  about  16  inches  per  hour.  The  boiler  developed  a  good 
many  small  leaks  and  does  not  seem  to  be  a  very  good  one,  but  the 
engine  and  pumps  worked  admirably. 

CANAL  POST  OFFICE. 

The  mail  matter  of  people  using  the  canal  has  been  received  and  de- 
livered {IS  usual  by  the  watchmen.  Mail  is  received  and  delivered  at 
all  times  of  day  or  night.  The  total  mail  handled  during  the  year  is 
as  follows:  Letters,  54,643;  papers  and  packages,  5,492;  letters  re- 
turned, 563;  letters  redirected  969. 
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ESTIMATES. 

The  project  for  operating  and  care  of  the  canal  for  the  fiscal  year 
ending  June  30, 1893,  contemplates  maintaining  the  present  organfea- 
tion,  purchasing  the  requisite  supplies,  moving  any  buildings  belong- 
ing to  the  canal  that  may  stand  in  the  ^ay  of  the  work  in  progress  in 
connection  with  the  construction  of  the  proposed  new  lock,  possibly 
constructing  a  new  set  of  lower  gates  for  the  existing  lock  (of  1881), 
purchasing  the  timber  necessary  for  repairing  canal  piers,  adding  two 
stories  to  the  present  machine  house,  and  employing  such  labor  as  may 
be  required  in  making  current  repairs  and  policing  the  grounds. 

The  estimated  cost  of  the  foregoing  is  as  follows: 

Pay  of  regular  lock  force $30, 000 

Pay  of  labor  party '. 6,000 

General  pnrcnaaes 5, 000 

Repairs  and  additions  to  machine  house 10, 000 

Timber  for  repairing  canal  piers,  etc 4, 000 

Additional  electric-light  plant ■. ..      4, 000 

Total 59,000 

N'o  estimate  is  included  for  extraordinary  repairs  which  may  be  ren- 
dered necessary  by  accident.  Such  can  not  be  foreseen,  and,  there- 
fore, can  not  be  estimated  for. 

In  case  of  injury  or  damage  to  the  canal  beyond  that  due  to  ordinary 
wear  and  tear,  it  must  be  promptly  made  good  at  whatever  cost. 

All  expenses  of  operating  and  care  are  provided  for  by  indefinite 
appropriation,  under  section  4  of  the  river  and  harbor  act  approved 
July  5,  1884. 

Total  expenditure  to  June  :30,  1891 $316,015.34 

Expended  during  tiscal  year,  exclusive  of  liabilities  outstanding  June 
30,  1892 57,870.99 

Total  expenditure  to  June  30,  1892 373,886.33 

St.  Marys  Falls  Caual  is  in  the  collection  district  of  Superior,  Mioh.  The  nearest 
port  of  entry  is  Marquette,  but  Saiilt  Ste.  Marie  is  a  subport.  Two  beacons  stand 
upon  the  piers  at  the  western  end  of  the  canal  and  Fort  Brady  is  within  half  a 
mUe. 

Amount  required  for  fiscal  year  endinff  June  30,  1893 $59, 000. 00 

Balance  remaining  from  allotments  of  preceding  year,  exclu- 
sive of  outstanding  liabilities $9,559.01 

Outstanding  liabilities 4, 876. 53 

4,682.48 

Allotment  required  for  fiscal  year  ending  June  30,  1893 54, 317. 52 


Appropriations  for  operating  and  care  of  St,  Marys  Falls  Canal,  Michigan. 

Expended  during  fiscal  year  ending  June  30 — 

188^ $31,207.48 

1883 35,509.70 

1884 31,212.93 

1885 •. 27,242.45 

1886 25,400.95 

1887 22,138.92 

1888 29,898.72 

1889 30,749.46 

1890 ^4,323.85 

1891 48,330.89 

1892 .^...  61,389.74 

Digitized  by  VjOQ 

Total 377,405.08 
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Stattment  ofreoeiptd  and  expenditures  at  St.  Mar^s  Falls  Canal  during  fisoaU  year  ending 

June  SO,  1S92. 

Receipts: 

Balance  at  close  of  fiacal  year  ending  June  30,  1891 $19, 669. 11 

Allotted  July  8,  1891 47,730.89 

67,400.00 
Expenditures : 

Office  expenses $1,240.98 

General  purchases 8, 612. 50 

Repairs 21,665.12 

Labor,  operating  and  care 28, 042. 50 

Extra  labor 1,828.69 

61,389.74 

Balance  at  close  of  fiscal  year  ending  J une  30, 1892 6, 010. 26 


COM3IBR0E    PASSTNO    ST.  MARYS    FALLS  CANAL,   MICHiaAN,   DURINa 
THE   SEASON   OF  1891. 

[Printed  in  Hoiue  Ex.  Doc.  No.  18^  Fifty-second  Congress,  first  session.] 

United  States  ENaiNEER  Office, 

Detroit^  Mioh.^  December  16^  1891. 

General  :  I  have  the  honor  to  submit  tie  following  report  upon  the 
commerce  passing  St.  Marys  Falls  Canal  during  the  season  of  1891, 
just  closed.  At  this  work  statistics  for  the  season  are  necessarily  those 
of  the  calendar  year. 

The  canal  opened  for  navigation  April  27, 1891,  and  closed  December 
7.  The  season  was  therefore  225  days  long,  or  3  days  shorter  than  in 
1890. 

The  average  number  of  vessels  passing  per  day  for  the  whole  season 
was  45.3,  and  for  the  months  of  June,  July,  August,  and  September  the 
average  was  54.6. 

The  size  of  the  vessels  continues  to  increase,  as  is  shown  in  the  follow- 
ing  statistics: 

The  average  registered  tonnage  per  vessel  was —  Tons. 

In  1H87 626.3 

In  1888 70L5 

In  1889 790.5 

In  1890 '. 833.8 

In  1891 862.1 

The  total  registered  tonnage  for  the  season  falls  53,750  tons  short  of 
that  for  1890,  and  the  freight  tonnage  was  152,454  tons  less.  The  fol- 
lowing discussion  of  the  appended  statistics  may  not  be  inappropriate: 

For  the  whole  period  since  1881  the  iron  ore  carried  through  the  canal 
has  been  47  per  cent  of  the  total  freight,  and  in  1889  and  1890  it  was 
more  than  50  per  cent;  therefore  the  freight  may  be  divided  into  two 
nearly  equal  parts,  one  of  which  was  the  iron  ore,  the  remainder  being 
the  aggregate  of  all  other  freights.  The  percentage  of  increase  since 
1881  falls  between  12  and  39  each  year,  the  average  being  22.  During 
1890  the  freight  other  than  iron  ore  amounted  to  4,266,445  tons,  and 
for  1891  to  5,328,548  tons.  This  shows  an  increase  of  25  per  cent  in 
the  freight  of  1891,  other  than  iron  ore,  over  1890,  or  a  little  more  than 
the  average  increase  for  the  preceding  ten  years.  Hence  the  decrease 
in  iron-ore  freight  alone  is  sulficient  to  explain  why  the  business  of  1891 
did  not  show  the  usual  increase.    There  were  otiier  causes,  however, 
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wMch  materially  affected  the  volume  of  the  season's  business,  and  they 
will  be  referred  to  later. 

The  falling  off  in  iron-ore  fireight  was  predicted  with  certainty  a 
year  ago.  It  was  due  to  causes  so  widespread  and  long  continued  that 
a  discussion  here  could  hardly  be  made  complete  and  satisfactory. 

The  freight  of  wheat  and  wheat  products  was  abnormally  large. 
Excluding  iron  ore  and  wheat  in  1890  the  remaining  tonnage  was 
3,725,866  tons.  The  correspdnding  freight  for  1891  was  4,340,060  tons. 
Hence  the  increase  in  freight,  exclusive  of  iron  ore,  was  8  per  cent, 
which  indicates  quite  a  falling  off  from  the  average  rate  of  22  per 
cent  for  the  last  ten  years,  and  shows  that  if  the  wheat  crop  of  the 
northwest  had  not  been  unusually  good  this^  season  there  would  have 
been  a  slight  decrease  in  the  volume  of  freight  other  than  iron  ore. 

The  foregoing  relates  solely  to  tonnage.  If  we  consider  the  value  of 
the  season's  freight  we  find  a  very  large  increase  over  any  other. 

The  average  yearly  increase  in  the  value  of  the  freight  transported 
since  1881  was  about  15  per  cent,  but  for  the  season  of  1891  it  was  about 
25  per  cent.  The  cause  of  this  great  increase  in  valuation  is  plainly 
due  to  the  very  large  wheat  crop.  Since  we  are  not  likely  to  be  im- 
mediately favored  with  another  such  crop,  a  decrease  in  valuation  may 
be  reasonably  predicted  for  next  year. 

But  the  failure  to  maintain  the  record  of  annual  increase  in  freight 
tonnage  is  due,  in  a  great  degree,  to  three  causes  other  than  the  de- 
crease in  iron-ore  tonnage. 

The  first  of  these  is  the  fact  that  the  stage  of  water  in  the  lakes,  and 
consequently  the  depth  available  at  the  canal,  was  the  lowest  of  which 
we  have  any  record.  In  1889  the  average  available  depth  was  15.14 
feet,  in  1890  it  was  15.06  feet,  and  in  1891  it  was  14.42  feet.  The  aver- 
age for  1891  was,  therefore,  0.64  foot,  or  7.6  inches  lower  than  in  1890, 
which,  at  a  reasonable  estimate  of  20  tons  to  an  inch  of  draft,  corre- 
sponds to  an  average  of,  say,  150  tons  for  each  registered  vessel ;  Jthat 
is,  if  the  available  depth  of  water  in  the  canal  during  1891  had  been 
equal  to  that  of  1890  (the  next  lowest  recorded),  the  same  9,744  vessels 
which  carried  8,888,759  tons  in  1891,  would  have  carried  1,461,359  tons 
more  than  they  did,  or  an  aggregate  of  10,350,35i)  tons,  or,  say,  10,000,000. 
This  is  no  violent  estimate,  but  is,  I  think,  quite  within  the  truth. 

The  next  cause  was  the  intentional  delay  of  the  vessel  men  in  put- 
ting their  vessels  in  commission  in  the  spring.  This  amounted  to  quite 
two  weeks  in  the  case  of  many  of  the  largest  carriers.  No  attempt  is 
made  to  estimate  the  effect  of  the  delay,  but  it  must  have  been  consid- 
erable. 

The  third  cause  was  due  to  the  sinking  of  the  steamer  Susan  E.  PecJcy 
at  ''the  Elbow,"  in  St.  Marys  River,  by  which  navigation  was  totally 
suspended  from  1:10  p.  m.,  October  11,  to  3  p.  m.,  October  15,  a  period 
of  full  five  days.  Two  hundred  and  seventy-five  vessels  were  delayed 
an  aggregate  of  eight  hundred  and  twenty-seven  days  five  hours,  or  an 
average  of  about  three  days  each,  during  which  time  they  would  have 
carried  through  the  canal  about  150,000  tons  of  freight  if  they  had  been 
free  to  move.  This  fairly  offsets  the  delay  during  the  preceding  season 
due  to  the  broken  emptying  valve. 

In  view  of  the  foregoing,  it  would  be  a  conservative  estimate  to  say 
that  but  for  the  conditions  stated  the  freight  through  the  canal  would 
have  amounted  to  10.500,000  tons  during  the  season  of  1891. 

In  estimating  the  value  of  the  commerce  passing  through  the  canal 
it  is  deemed  advisable  to  adhere  to  the  same  prices  per  unit  first 
adopted  in  1885,    It  is  believed  that  these  constitute  a  fair  average  and 
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afford  a  better  basis  for  companng  the  business  from  year  to  year 
thau  if  they  were  amended  to  conform  to  the  prices  actually  prevailing. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers,  etc, 
Brevet  Brigadier -Genxralj  U,  8,  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 


Comparative  statement  of  the  amount  and  value  of  commerce  through  St.  Marys  FalU 
Canal,  Michigan,  for  the  calendar  years  1890  and  1891. 


Itoms. 


VoBsela* number, 

Lockages do.. 

Tonnage, re^istt^rcd net  tons. 

Tonnage,  freight do. . 

PasRengers number. 

Coal  (hard  and  soft) net  tons. 

Flour barrela 

Wheat buHhelH . 

Grain  (other  thjui  wlioat ) do. . 

Manufactured  iron net  tons 

Pig  iron do. . 

Salt barrel  8 

Copper net  tous 

Iron  ore do.. 

Lumber M  ft.,  B.  M 

Silver  ore  and  bullion net  tons 

Building  stone do.. 

Unclassified  freightt do. . 


Quantity. 


Increase, 


10,557 

4,970 

8, 454, 435 

9, 041, 213 

24,856 

2, 176, 925 

3, 239, 104 

16, 217. 370 

2, 044, 384 

93,615 

22,712 

179, 431 

43,729 

4,  774, 768 

361, 929 

3,432 

47, 973 

371,294 


1891, 


10, 191 

4,981 

8. 400, 685 

8, 888, 759 

26,190 

2,507,532 

3, 780, 143 

38,816,570 

1, 032. 104 

42.560 

27, 181 

234, 528 

69.190 

3,560,213 

866,  :{D5 

1.  731 

44.08() 

417, 093 


Amount, 


Per 
cent. 


1,334 

330,607 

541,039 

22,599,200 


4,469 
55,097 
25,461 

"4,376 


45,799 


5 
18 
17 
139 


12 


Decrease. 


Amount. 


Per 


366  : 


53,750  I 
152.454 


1, 012, 280  ! 
51,055  ' 


50 
55 


1,214,555 


25 


1,701  ! 
3,893 


50 
8 


Items. 


Total  valuation. 


Price 
per  unit. 


1890. 


Vessel  8* number . . 

Lockages do 

Tonnage,  rBgl«t<»red  not  tons . . 

Tonnage,  freight : do 

Passengers number. . 

Coal  (hard  and  soft) nt't  tons. . 

Flour barrels . . 

Wheat bushels. . 

Grain  (other  than  win- 1 1 ) do 

Manufactured  iron net  tons. . 

Pig  iron do 

Salt barrels . . 

Copper net  tons.. 

Iron  ore do 

Lumber M  It..  1'..  M . . 

Silver  ore  and  bullion net  tons. . 

Building  stone do 

Unelassiiied  freightt do. . . . 


•I- 


$3.50 

5.00 

.98 

.98 

50. 00 

17.  OO 

1,00 

200.00 

3.50 

18.00 

15.3.79 

10.00 

60,00 


$7,  619, 

16,  ig."*, 

15, 893, 

2,003, 

4, 680, 

.386. 

179, 

8,745, 

16, 711 

6, 514, 

527, 

479, 

22,277, 


237,50 
520  00 
022. 60 
496. 32 
750. 00 
104.00 
431. 00 
800,00 
688,00 
72*>.  00 
807,28 
730,00 
640.00 


1891. 


$8,776, 

18,900, 

38,040. 

1,011, 

2, 12a 

462, 

234, 

13, 838. 

12,460, 

6,593, 

266, 

440, 

25,025. 


362.00 
715.00 
238.60 
46L92 
000.00 
077.00 
538.00 
000.00 
745.50 
490.00 
210.49 
800,00 
580.00 


Totals 102,214,948.70       128,178,208.51 

I  I 


♦Steamers 7. 339 

SailM 2,405 

Uni  cgistered  oratt 447 

Total 10. 131 

t  Included  in  unclas.sifiod  freight  for  1891— 

\V  ool ttiihs .  2. 602 

Hides do.,,.      46C 
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ValnaiioH  hasffd  on  eatimatea  of  1886, 
Valuation  for — 

1885 $63,413,472.13 

1886 68,080,071.95 

1887 79,031,757.78 

1888 82,156,019.97 

1889 83,732,527.15 

1890 102,214,948.70 

1891 128,178,208.51 

Canal  was  open  to  navigation  daring  season  of  1890,  228  days;  1891,  225  days. 


COMMERCIAL  STATISTICS. 


Comparaiire  $tatemeni  of  iraffie  through  St.  Mary$  FaXU  Canal  for  fiscal  year$  ending 
Juno  SO,  1891,  and  June  SO,  1892. 


Items. 


TesMls nambers. 

LookagM do... 

fi€^t«recl not  tons. 

Freight do. . . 

Passengers nninber . 

Coal net  tons. 

Flour barrels. 

Wheat bosliels. 

Grain  <other  than  wheat) do. . . 

Hanufftotured  and  pig  iron. .  .net  tonn. 

Salt , barrels. 

Copper net  tons . 

Iron  ore do. . . 

Lumber M  feet,  B.  M. 

Silver  ore: net  tons . 

Bailding  stone do... 

Unclasstfled  freight do... 


Fiscal  years. 


I89I. 


9,541 
4,614 


7.431 
8,338, 

2.298. 

3.460, 

18, 184, 

1,291. 

108, 

188, 

48, 

3,873, 

883. 

8, 

46, 


487 


1892. 


Increase. 


Amount. 


11,557 
»,615 

9, 828, 874 

10,107,603 

25,607 

2,717,029 

4, 184. 612 

48,466,240 

962,891 

73,047 

286,169 

65,667 

4, 142, 797 

899,985 

1,830 

88,678 

443,212 


2,016 
1,001 

2,897,451 
1,768,622 


418,542 

724,374 

80,281,251 


47,877 

16,851 

269,753 

16,524 


88,837 


Per 
cent. 


21 


18 
21 
167 


Decrease. 


Amount. 


Per 
cent. 


838,108 
85,394 


1,746 
6,828 


26 


57 
15 


Statement  of  the  number  of  vessels  passed  through  St.  Marys  Falls  Canal,  with  number  and 
cost  of  lockages  for  fiscal  year  ending  June  SO,  189?. 

Number  of  vessels 11,557 

Nnmber  of  lockages 5, 615 

Re^stered  tonnage 9, 828, 874 

Freight  tonnage 10, 107, 603 

Hrs.  Min. 

Total  time  daring  which  lock  was  operated 3, 860      8 

Average  time  occupied  in  making  a  lockage 41 

Total  time  spent  by  vessels  in  the  lock : . .     6, 833    20 

Average  time  spent  by  vessels  in  passing  lock 36 

Cost,  per  lockage $10. 93 

Cost,  per  vessel $5. 31 

MiUs. 

Cost,  per  registered  ton 6. 25 

Cost,  per  freight  ton 6.07 

Note. — Cost  inclades  all  repairs  and  improvements  made  by  the  operating  and 
care  force  and  labor  party,  and  purchases  tnerefor. 

The  total  freight  exceeds  that  of  any  other  fiscal  year  by  1,768,622  tons.  The  total 
freight  during  the  season  of  1891,  that  is,  during  that  calendar  year,  was  about  2  per 
cent  less  tfaan  for  the  preceding  season;  but  the  traffic  so  far  in  1892  has  been  so 
great  that  this  deficiency  is  more  than  made  up,  and  the  traffic  for  the  fiscal  year  is. 
aa  stated,  very  much  larger  than  ever  before.  C^  r\r\ri]p>^ 
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DISCUSSION  OF  TRAFFIC  THROUGH  ST.  MARTS  FALLS  CANAL  DURING  CALENDAR  TEAR 

1891. 

This  discussion  was  made  by  Clerk  Andrew  Jackson,  and  is  similar  to  those  sab- 
mitted  each  year  since  1887.  The  ^rime  object  has  been  to  obtain  the  cost  of  carry- 
ing a  ton  of  freight  1  mile;  taking  as  a  basis  the  entire  traffic  to  and  from  Lake 
Superior  which  has  passed  the  canal  and  reported  in  proper  form  to  the  canal  au- 
thorities. 

The  method  used  to  obtain  this  result  is  precisely  like  those  used  in  previous  years, 
which  havd  been  given  in  all  former  reports,  in  minute  detail. 

The  results  have  been  carefully  compared  and  checked  and,  I  believe,  are  as  nearly 
correct  as  they  can  be  made  irom  the  aata  in  possession  of  this  office,  connected  with 
that  necessarily  obtained  from  outside  S9urces.  Quite  a  disappointment  was  experi- 
enced in  the  failure  of  shippers,  owners,  and  managers  to  reply  as  generally  to  our 
letters  requesting  freight  rates  for  the  different  articles  of  commerce  as  they  did 
last  season.  A  comparison  of  the  tables,  however,  for  1890  and  1891  is  sufficient 
proof  that  the  information  furnished  for  the  latter  year,  although  only  having  been 
reported  by  twenty-one  different  parties,  is  fully  as  complete  and  reliable  as  that  of 
the  thirty-three  furnishing  information  for  the  previous  season. 

The  data  thus  obtained  is  shown  in  the  following  table ;  the  mean  having  been 
derived  from  a  general  discussion  o^  the  rates  given  in  answer  to  our  requests,  by  a 
separate  examination  and  report  by  Assistant  Engineer  E.  S.  Wheeler,  Clerk  An- 
drew Jackson,  and  Watchman  McMahon,  the  variation  in  the  conclusions  reached 
being  so  small  as  to  leave  little  doubt  as  to  the  correctness  of  the  average. 

The  mean  thus  adopted,  which  is  shown  on  the  bottom  line  of  the  table,  is  as  fol- 
lows: 

Miscellaneous  merchandise,  $3.58  per  ton;  coal,  43  cents  per  ton;  flour,  15  oenta 
per  barrel ;  wheat,  4.6  cents  per  bushiel ;  grain  (other  than  wheat),  3|  cents  per  bushel ; 
manufactured  iron,  $2.50  per  ton;  pig  iron,  $1<17  per  ton;  salt,  18  cents  per  barrel; 
copper  $2  per  ton;  iron  ore,  98  cents  per  ton;  lumber,  $2.70  per  M  feet,  B.  M.; 
silver  ore  and  bulRon,  $2.25  per  ton,  and  building  stone,  $2  per  ton. 

After  the  average  rate  had  been  adopted,  a  table  was  formed  from  which  was  ob- 
tained the  total  amount  paid  for  the  transportation  of  freight  which  passed  the 
canal  during  the  season  of  1891^  amounting  to  $9,849,022.81. 

Freight  rates  on  articles  of  commerce  for  lite  season  of  1891, 
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Mile  toH9,  wa9on  of  1891. 


Cont  of  carrying  freight  transported  through  St,  Muryn  Falh 
Canal. 


Coal Net  tons 2, 

Flour I  Harrels I    3, 

Wheat '  Bnshels '  38, 

Grain,  other  than  wheat ' do 1, 

^anafaotored  iron j  Net  tons 

Piff  iron do • 

Salt , '  Barrels , 

Cdi»per •  Net  tons , 

Iron  ore do \    3. 

Lumber M  feet 

SilTer  ore  and  bullion Net  tons 

Building  stone do 

Hiaoenaneons  merchandise — do 


507,53? 
780,143 
816,570 
032,104 

42,500 

27,181 
234,528 

60,190 

500, 213 

366,305 

1,731 

44,080 
417,003 


fO.43 
.15, 
.04t 
.03  I 
2.50  i 
1.17 
.18  ' 
2.00  * 
.96  ' 
2.70  1 
2.25 
2.00  • 
3.68 


$1, 


078,238.76 
567,02L45 
785. 562. 22 

36,123.64 
106,400.00 

31,801.77 

42.215.04 

138, 380. 00 

489. 008. 74 

988,023.50 

3,894.75 

88. 160.  OU 
493.192.94 


Total * ' I    9,849.022.81 


KoiR.— In  this  table  "tons"  means  net  tons,  or  tons  of  2,000  pounds. 

The  total  amoant  of  freight  paid^  $9,849,022.81,  divided  by  the  total  mile  tous, 
7,292,4^,269,  gives  the  cost  per  mile  ton  as  1.35  mills. 

The  averai^  distance  freight  was  carried  was  820.4  miles,  whieh  was  23.2  miles 
greater  than  in  1890. 

The  nature  of  the  data  from  which  the  preceding  result  was  found  is  snoh  that  it 
includes  the  cost  of  loadiug  and  unloading. 

The  results  obtained  were  as  follows : 

Total  mile  tons •. 7,292,462,269 

Total  freight  paid .•-..  $9,849,022.81 

Cost  per  mile  ton mills..  1.35 

Average  distance  freight  was  carried miles . .  820. 4 

The  total  number  of  registered  craft  which  used  the  canal  during  the  sea.Hou  was — 

Steamers 396 

SaU  vessels 256 


Total. 


652 


American  craft. 


C1«Ia8. 


I 


I  No. 


Ke^st^red 
tonnage. 


Steamers. 
Sails 


I  237  ! 


Total. 


325),  607 
142,667 


Frfiiirlif    i  Number 
M/uu«is«       iiengers. 


6, 129, 521  ! 
2,396,557  •. 


18,817 


595  468; 364  I    8,526,078  1      13,817 


Valuation. 


$26,879,100 
5.068,200 


31,947,300 


KoTS.~BleTen  thousand  seven  hundred  and  twenty-nine  net  tons  of  freight  were  also  carried  by 
American  unregistered  craft  in  447  passages,  the  average  cargo  being  26^^*^  tons. 


Canadian  craft. 

Class. 

No. 

tonnage. 

Fnight 
tonnage. 

Number 
of  pas. 

sengers. 

Ysluation. 

Steamers 

38 

IS  iM 

201,418  :       12.873 

$1,771,500 
848,000 

gg{lg                      

10             8,255 

50,534 

Total 

" 

26,744 

350,952  1      12,373 

2,119,500 

Summary, 

Total  number  of  regintered  craft 

Total  passages  by  unregistered  craft 

Total  freight  carried  l»y  registered  craft. 


. tons.. 


652 

147 

8,877,030 

Total  freight  carried  by  nnregistcrod  rraft <1«» .  ./^      A  \,  T2?» 

Total  passengers  carried Agiti^^cl by.  V^OOj6, 190 

Valuation  of  craft  (registered) $34,066,800 
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The  total  passages  for  the  season  amounted  to  10,191 ;  1, 696  of  these  were  by  67 
raft  of  under  100  tons  register.    Their  aggregate  registered  tonnage  was  1,960  tons 
and  their  average  tonnage  29^  tons.    The  ireight  carried  during  the  season  by 


From  the  column  of  "largest  cargoes^'  it  is  ascertained  that  there  "were  101 
steamers  that  carried  in  their  greatest  loads  2,000  tons  and  upwards;  that  these  101 
cargoes  aggregated  227,236  tons  and  averaged  2,249  tons.  There  were  18  steamers 
that  carried  2,500  tons  and  upwards,  aggregating  47,200  tons  and  averaging2,622  tons. 


Two  sail  vessels  carried  2,000  tons  and  upwards,  aggregating  52,084  tons  and  aver- 
aging 2,367  tons.  Eight  sail  vessels  carried  2,500  tons  and  upwards,  aggregating 
21^5^  tons  and  averagkiig  2,692  tons. 

^  The  greatest  number  or  miles  run  during  the  season  was  43,107  by  the  American 
propeller  Mariaha,  of  the  Minnesota  Steamship  Line.  The  greatest  amount  of  freight 
carried  during  the  season  is  to  the  credit  of  the  propeller  Ca9taliaj  of  Cleveland, 
Ohio,  aggregating  68,943  tons. 

The  greatest  number  of  mile  tons  for  the  season  is  to  the  credit  of  the  propeller 
Northern  Queen,  of  Buffalo,  N.  Y.,  and  is  60,899,000.  This  boat  also  earned  the  same 
credit  last  season,  having  carried  68,794,994.  The  largest  single  cargo  carried  by 
any  vessel  is  to  the  credit  9f  the  American  propeller  K  C,  Pope,  and  amounted  to 
3,136  tons. 

The  largest  single  cargo  carried  by  a  sail  vessel  is  to  the  credit  of  the  American 
Steel  Barge  Company's  tow  barge  No,  111^  and  amounted  to  2,960  tons. 

A  discussion  of  the  watohmens'  record  for  the  season  of  1891  shows  the  total  time 
spent  by  boats  in  the  canal  to  be  1,816  days,  13  hours,  and  19  minutes.  This  does  not 
include  the  time  of  the  harbor  tugs  nor  the  tugs  and  scows  used  by  the  contractors 
doing  work  on  the  800-foot  look. 

The  total  number  of  passages  (including  the  above-mentioned  craft)  is  8,650.  Di- 
viding the  time  by  the  number  of  passages  gives  5  hours  and  25  minutes,  which  is 
the  average  time  spent  by  boats  in  passing  the  canal  during  the  season  of  1891.  A 
further  discussion  of  the  watchmen's  records  shows  that  boats  remained  in  the  canal 
for  their  own  convenience  a  total  of  614  days  and  19  hours.  Subtracting  this  time 
from  the  former  and  dividing  by  the  total  passages  gives  3  hours  and  20  minutes  as 
the  average  time  necessarily  spent  in  passing  the  canal  during  the  season  of  1891. 
The  watchmen's  record  also  shows  that  the  railroad  bridge  was  closed  during  the 
season  of  1891  14  days  15  hours  and  45  minutes;  during  the  same  perioa  the 
bridge  was  delayed  by  boats  5  hours  and  54  minutes  and  boats  were  delayed  by  th<^ 
bridge  1  hour  and  58  minutes. 


Jhetraei  of  hide  for  $upplie9  for  operating  and  care  of  8t.  Marye  Falle  Canal,  Michigattj 
received  and  approved  March  14,  189^,  in  accordance  with  advertisement  dated  Febru- 
ary 23,  189B, 


No. 


Kame  and  address  of  bidder. 


P.  H.  Chnreh  ft  Co.,  Sault  Ste.  Marie,  Mich  .... 
R.  6.  FersaaoD  &  Co.,  Sanit  8te.  Marie,  Mich . . 

Hod  mon  &  Howard,  Dvtroit,  Mich 

T.  B.  Rayl  &  Co.,  Detroit.  Mich 

R.  G.  Ferguson  &.  Co.,  Sault  Ste.  Marie,  Mich  . 
P.  M.  Church  8c  Co.,  Sault  St«.  Marie,  Mich  . . . 
P.M.  Church  ft  Co.,  SaiUt  Ste.  Marie,  Mich  . .. 
R.  G.  Ferguson  ft  Co.,  Sault  Ste.  Marie,  Mich  . 

Greeslade  Oil  Co.,  Detroit,  Mich 

Williams,  Davis,  Brooks  ft  Co.,  Detroit,  Mich  . 
Farrand,  WilUaxns  ft  CUrk,  Detroit  Mich.  ... 
Chas.  Hebard  ft  Son,  Sanlt  Ste.  Marie,  Mich . . . 

Emory  D.  Weimer,  Ludington,  Mich 

P.  M.  Church  ft  Co.,  Sault  Ste.  Mario,  Mich. .. 
R.  G.  Ferguson  ft  Co.,  Bault  Ste.  Marie,  Mich. 
The  Electrical  Equipment  Co.,  Detroit,  Mich.. 

George  Kemp,  Sault  Ste.  Marie,  M ich 

Thomas  C.  Anthony,  Sault  Ste.  Marie,  Mich... 


Supplies. 


Hard  wan 

do 

do 

do 

Ship  chandlery 

do 

Paints,  oils,  etc 

do 

do 

do 

do 

Lumber 

do 

Eleotrio  light  supplies. 

do , 

do 

Coal 

do 


Total. 


82S.06 
883.90 

t300.01 

*639.78 
838.60 

*37464 
380.70 
421.78 
438.78 
445.18 
•1,057.  ISO 
1,440.70 

M48.80 
ISSiOO 
481  !i5 

•500.50 
688.80 


Kame  and  address  of  bidder. 

Machine  work,  100  hoars,  per  hour. 

Lathe. 

Planer. 

Steam 
hammer. 

Bolt 
cutter. 

Power 
drill. 

ToUl. 

I  James  Stracban,  Sault  Ste.  Marie.  Mich . 

Cents, 
*40 

Oetitt, 

30 

CenU. 
70 

Oontf. 
30 

OenU. 
80 

♦MO 

*  Reoommondod  for  accoptanoo. 


.    t  Incomplete;  no  bid  on  stops. 
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Itemized  atate'mei^t  of  expenditure  incurred  on  account  of  appropriation  for  operating  and 
care  of  canaU  and  other  voorkn  of  navigation^  indefinite,  applied  to  operating  and  care 
of  St,  Marys  Falls  Canal,  Michigan,  for  the  fiscal  year  ending  June  SO,  1892. 


Bate. 


No.  of 
voQcher. 


From  whom  parohaaed. 


Articles. 


Awonnt. 


1801. 
July  24 


18 


.  Part  qfJlrH  quarter,  1899. 

Morris  Machine  Works,  per 
William  P.  Morris,  sole 
owner  and  proprietor. 


Emery  D.  Weimer. 


18 


Emery  D.  Weimer. 


27-28 

31 

Aug.    3 


7 
8,8 


0.  M.  Poe,  Colonel  Corps  of 
Engineers,  etc. 


Frank  M.  Dnnlap. . .-. 
Pay  rolls,  July.  1881 . 


Aug.    4 
Aug.  31 

Sept  8 


10 
11 

12,13 


John  Hickler  Sc  Son . 
Frank  M.  Dunlap 


Pay  rolls,  Angnst,  1801. 


For  Aimishing  and  delivering  at  St. 
Marys  Falls  Canal,  Michigan,  2  No.  12 
centrifugal  pomps  with  engines,  boil- 
ers, boiler  feed  pumps,  foot  valven,  flap 
valvos,  ejectors,  elbows,  pipe,  gaskets, 
bolts,  etc.,  complete  for  an  agreed  price 
of. 
Famishing  and  delivering  at  St.  Marys 
Falls  Canal,  Michigan— 
106  codar  fence  posts,  at  20  cents  each. 
102  pieces  round  white  oak  timber  8 
feet  long,  16  inches  in  diameter  at 
one  end,  at  $4.45  each. 
Furnishing  and  delivering  at  St.  Marys 
Falls  Canal,  Michigan— 

10,000  shingles,  at  r^.SO  per  M 

10,200 feet,  B.  M..,  pine  lumber,  common 
stock,  1  inch  by  12  inches  by  16  feet, 
at  $16.7$  per  M. 
1,045  feet,  B.  M.,  pine  lumber,  common 
stock,  2  inches  by  14  inches  by  16 
feet,  at  $14.50  per  k. 
6,112  feet,  B.  M.,  pine  lumber,  common 
stock,  2  inches  by  12  inches  by  16 
feet,  at  $16.50  per  M. 
4,116  reet,  B.  M.,  nine  lumber,  common 
stock,  4  inches  oy  4  inches  by  16  feet, 
at  $15.50  per  M. 
72,284  feet,  B.  M.,  square  timber,  12 
inches  by  12  inches  by  16  feet,  at 
$18.25  per  M. 
209,376  feet,  B.  M.,  square  thnber,  12 
inches  by  12  inches  by  24  feet  and 
upwards,  at  S21  per  M. 
Mileaee  from  Detroit,  Mich.,  to  Grand 
Rapids,  Mich.,  and  return,  l>eing  316 
miles,  at  8  cents  per  mile. 
Services  as  drattsmau  from  July  1  to 
July  31,   1891  (botli  days  incliisive), 
being  one  month. 
1  snperiuteudeut 

3  assistant  superintendents,  at  $1<)0  per 
month. 

Iderk 

1  engineman 

1  engineman 

1  engineman 

4  foremen,  at  $75  per  moutli 

1  watchman 

3  watchmen,  at  $50  per  mont  h 

2  watchmen,  at  $45  per  niont  h 

3  lockmen,  2  months  and  28&  days,  ut  $60 
per  month. 

8  lockmen,  2  months  and*  21  days,  at  $50 

per  month. 
21  lockmen,  20  months  and  28  days,  at 

$45  per  month. 
10  laborers,  9  montlis  and  27^  days,  at 

$45  per  month. 

2  divers,  10^  days,  at  $7.50  per  day 

1  scrubber,  10  days,  at  $1.20  per  day 

1  carpenter,  25(  days,  at  $2.50  per  aa^ 

1  tinner,  14 /^  days,  at  $3  per  day 

1  machinist,  8^  days,  at  $3  per  dsy 

One  kitchen  sink  with  waste  pipe  and 

fixtures. 
Services  as  draftsman,  f^om  August  1  to 

August  31,  1891  (both  days  inclu.sive), 

being  1  month. 
1  superintendent 

3  assistant  superintendents,  at  $100  per 
month. 

1  clerk 

1  engineman 

1  engineman 

1  engineman 

4  foremen,  at  $75  per  month 


1  watchman  . 


•  •jTtTzed  tjy 


$7,905.00 


21.20 
453.90 


25.00 
1T0.85 


15.15 

100.85 

68.80 

1,810.18 

5,656.90 

25.28 

125.00 


150.00 
300.00 

150.00 
90.00 
80.00 
76.00 

300.00 
75.00 

150.00 
90.00 

177.00 

185.00 

942.00 

446.25 

78.75 
12.00 
63.00 
43.75 
24.15 
9.30 

125.00 


150.00 
300.00 

150.00 
90.00 
80.00 
75.00 
800.00 
75.00 
C 
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Uemizvd  vhitemeHt  oftj'j}e»tiiimr8  iHcytrei!  rm  account  of  appropriation  for  operating  and 
care  of  camth  and  other  tcorka  of  navigation ^  etc, — Cuntiuuecl. 


Date,     viuober. 

From  whom  purcba«ed. 

Articles. 

AmounL 

1891. 
Sept.   3 

12,18 

U 
15 
16 
17 

18 
1.2 

3 

4 
5,6 

Putt  0/  first  quarter,  1899— 
Continued. 

Pay  n^a,  Aupiat,  1801 

Thonuut  R.  Forsyth 

pc*r  month. 
2  watchmen,  at  $46  per  month 

$198.67 

oaoo 

3  lockmen,  at  $00  per  month 

180.00 

3  lockmeni  2  months  and  10  days,  at  $50 

per  month. 
20  lockmen.  18  months,  and  6  days,  at  $45 

per  month. 
lOlaboiers.  9  months  and  24  days,  at  $45 

per  month. 
1  oiver.  10  davs  at  *7.50  ner  dav      

131.67 

819.00 

441.00 

75.00 

s 

1  carpenter,  &  days,  at  $2.50  per  day 

1  scrubber,  12^  daya,  at  $1.20  per  day ... . 

1  locksmith,  H  <i»y«t  at  $2  per  day 

Furnishing  and  delivering  at  Sault  Sfce. 
Marie,  Mich.,  10,402  feet,  B.  M.,  white 
oak  timber,  at  $80  per  M  feet,  B.  M. 

Rent  of  telephone,  8  months,  from  June 

.  1  to  August  31, 1891  (both  dates  inclus- 
ive), at  l48  per  year. 

Constructing  and  delivering  at  St  Marys 
Falls  Canal.  Michigan,  four  (4)  valve 
l^ames  for  the  sum  of. 

Rent  of  1  storage  room  at  Detroit,  Mich., 
from  July  1  to  September  90, 1891  (both 
days  inclusive),  being  8  months,  at  $10 
per  month. 

Services  as  draftaman  firom  September  1 
to  September  80, 1891  (both  days  in- 
clusive), being  1  month. 

« 

1  superintendent 

G2..H1 

«l.i.0ti 

2.50 

832. 1< 

3 
17 
80 

C.  W.  Farr,  proprietor 

Bnaael  Wheel  and    Foun- 
dry Company,  by  George 
H.  Rnasel,  president. 

Juatin  E.  Smith 

12.  M 

4, 967.30 

30.  OC 

30 

Frank  M.  Dunlap 

125.  OC 

Oct.      3 

Second  quarUr,  1899. 
Pay  rolla,  September,  1891 . . 

Board  of  Public  Works,  by 
V.  M.  Taylor,  deputy  sec- 
retary. 

Frank  M.  Dunlap 

150.  OC 

3  assistant  superintendents,  2  months  and 

20  days,  at  $100  per  month. 
1  clerk .        ...... 

286.6; 
150  OC 

1  engineman ..'. 

90.  OC 

1  engineman 

80.  OC 

1  Anginomi^     ,  . , .  - .  - 

75.  OC 

4  foremen,  at  $75  per  month 

300.  OC 

1  watchman 

75.00 

3  vratchmen,  at  $50  per  uioni  li         

150  OC 

2  watchmen,  at  $45  j>er  mouth 

90.  OQ 

3  lockmen,  2  months  and  29|  days,  at  $60 
per  month. 

8  lockmen,  2  months  and  29^  days,  at  $50 
per  month. 

21  lockmen,  20  months  and  25  days,  at 
$46  per  month. 

9  laborers,  8  months  and  12|  days,  at  $45 
per  month. 

2  divers,  1  day 

179.00 
149.17 
937.50 
378.87 
7.50 

1  scrubber,  10  days,  at  $1.20  per  day 

1  tinner,  4|  davs,  at  $3  per  day 

12.00 
14.40 

June   9 

Oots     1 

31 

2  machinUta,  J»J  days,  at  $3  per  day 

1  carpenter,  26  days,  at  $2.50  per  day 

One  1-inch  tap  ftom  city  water-main  to 
curbstone. 

Water-rent  fipom  July  1  to  September  30, 

1891  (both  dates  inclusive),  at  $9  per 

year. 
Services  aa  draftsman  ftrom  October  1  to 

October  31,  1891  (both  days  Inclusive), 

being  one  month. 
1  superintendent 

84.75 
65.00 
10.00 

2.25 

125.00 

Not.   3 

Pay  rolls,  October,  1891 

15O.O0 

3  assistant  superintendents,  at  $100  per 
month 

300.00 

1  clerk 

150.00 

1  ongineraan 

90.00 

1  engineman 

80.00 

1  engineman , 

75.00 

4  foremen,  3  months  and  27  days,  at  $75 

per  month. 
1  watchman 

292.50 
75.00 

8  watchmen,  at  $50  per  month  .  ^^r»f^U 
S  WBtohmen,  at  $45  per  month  .  ^^V^^g  J.^ 

>      150.00 
90.00 
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Itemized  atatement  of  expendUurea  incurred  on  account  of  appropriation  for  operating  and 
care  of  oanala  and  other  worka  of  navigatioHf  etc, — Contiuaed. 


Date. 

Ko.of 
Toucher. 

From  whoai  porcbased. 

Artidee. 

Amount. 

1881. 
"Saw.    3 

7 

8 

9 
10,11 

• 

12 
13 

U 
1,^ 

Pay  rollii,  October,  1801 

Gcof  jfc  Kemp, 

3  lockmen,  at  $60  per  month 

$180.00 

3  lockmen,  at  $50  per  mon^ 

150.00 

- 

21  lockiueu.20  months  and  28  dayH,  at  $15 

per  month. 
9  laborers,  8  months  and  25  days,  at  $45 

per  month. 
1  scrubber,  124  days,  at  $1.20  per  day  .... 

1  carpenter,  27  days,  at  $2.50  per  day 

4  calkers.  37^  days,  at  $2..')0  per  day 

2  teams.  2^  davs.  at  $4  ner  dav      

842.00 

887.50 

15.00 
67.50 
88.75 
8  00 

1  tinner,  14  days  at  $3  per  day 

4.50 

1  diver,  3  aays,  at  $7.50  per  day 

22.50 

6 

5  tons  anthracite  coal   (chestuiit).   Jit 
$5.60  per  ton. 

45  tons  anthracite  coal  (stove),  at  $5.50 
per  ton. 

20  tons  bituminous  coal  (Massillon),  at 
$3.75  per  ton. 

6  tons  cannel  coal  (West  Virginia)  at 
$5.25  per  ton. 

1  suction  pipe,  5  feet  8  inches  long,  15 
inches  in  diameter,  of  boiler  plate  |- 
inch  thick,  with  oast-iron  flanges. 

One  tank,  10  feet  long.  8  feet  wide,  and 
4  feet  high,  of  finch  boiler  iron. 

2,800  |-8heet  paper,  plain,  unruled,  at  $2 

25  sheets  paper,  carbon,  at  $4  per  hun- 
dred. 
1  superintendent 

28.00 

7 

•TAniMi  Ktraehftn 

247.50 
76.00 
31.50 
38.50 

3 
Doe.     3 

The  BichmoDd  and  Backns 
Company,  by  Charles  F. 
Backns,    secretary    and 
treasurer. 

Pay  roUa,  NoTember,  1881 .. . 

0.  M.  Foe,  Colonel  Corp:*  of 
Engineers,  etc. 

Justin  B.  Smith 

287.00 
4.40 
1.00 

150. 0(^ 

3  assistant  superintendents,  at  $100  per 

month. 
1  clerk :.. 

300.00 
150.00 

1  enffineman 

90.00 

1  engineman ^ 

80.00 

1  ppgiTM^mon X . ,  -      -    . .  r  . . . 

75.00 

4  foremen,  at  $75  per  month 

300.00 

1  wat/chman  -  r  -   ... 

75.00 

3  watchmen,  at  $50  per  month 

150.00 

2  watchmen,  at  $45  per  month 

80.00 

8  lockmen,  at  $60  per  month 

180.00 

3  lockmen,  2  months  and  28^  days,  at  150 

per  month. 
21  lockmen,  20  months  and  29^  days,  at 

$46  per  month. 
8  laborers,  0  months  and  25  days,  at  $45 

per  month. 
1  diver,  |  day,  at  $7.50  per  dav 

148.17 

843.50 

307.00 

3.75 

1  scrubber,  8|  days,  at  $1. 20  per  dav 

1  carpenter,  23^  days,  at  $2. 50  per  day  . . . 

8  caulkers,  Hi  days,  at  $2. 50  per  day 

1  tinner,  5  J  days,  at  $3  per  day 

10.50 
58.75 
28.14 
16.80 

1  machinist,  14|^  days,  at  $3  per  day 

1  team,  4  day,  at  $3  per  dav 

44.10 
1.50 

21-24 
Nov.  30 

Deo.  31 

Mileage  from  Detroit,  Mich.,  to  Sault 
Ste.  Mario,  Mich.,  and  return,  being 
774  miles,  at  8  c«nt8  per  mile. 

Rent  of  three  (3)  telephones  from  Mav  1 
to  November  30, 1881  (both  da\-s  inclu- 
sive), at  $80  for  the  season  of  naviga- 
tion (or  7  months). 

Rent  of  one  storage  room  at  Detroit, 
Mich.,  finom  October  1  to  December  31, 
1891  (both  days   inclusive),  being   3 
months,  at  $10  per  month. 

1  superintendent 

61.82 
80.00 

saoo 

1892. 
Jsn.     5 

Third  quarts,  1899. 
Pay  rolls,  December,  1881. . . 

160.00 

3  asttistant  superintendents,  at  $100  per 

month. 
1  clerk 

300.00 
150.00 

1    ApgiTM»Tnan  ,,..,,^^^r-,r--     --T».-, 

80.00 

1  engineman .-...-,-   - . 

80.00 

1  engineman  , , . .   .,.,-. 

75.00 

4  furemen,  at  $75  per  montli 

300.00 

1  watchman  -,.-.,-,,, -  - ,  , 

75.00 

ft  «rAt;nhmAn.  tki.  Afifl  nnr  mniith 

150.00 

2  watchmen,  at  $45  per  month  . .  .^.^.. 

jitizedby  VjOC 

Igi^- 
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Itemized  9tateinent  of  expenditures  incurred  on  account  of  appropriation  for  operatimff  and 
care  of  oanaU  and  other  work$  of  navigation,  eto.^A}ontlDued. 


iw»*^       No.  of 
l>at©.     voucher. 


yrcm  whom  purchaied. 


ArticlM. 


Amount. 


1892. 
Jan.     5 


1.2 


TMrd  quarter,  J«9#— Cont'd. 
Pay  rolls,  Decemher,  1891  . 


3891. 
Dev.  31 


31 


C.  S.  Osborn,  postmaBter  . 
C.  W.  Fair,  proprietor 


31  I 


1892. 
Feb.     1 


Jhd.     5 


Feb.     3 


Mar.    3 


7  and  8 


Board  of  Public  Works,  by 
F.  M.  Taylor,  deputy  re- 
corder. 

Payroll,  January,  1892,  of- 
fice Superrlsing  Engineec 


Pay-rolls,  January,  1892  . 


9     AmosStiles 

10  I  American  Expivsa  Coui- 
pany,  by  R.  A.  Cotton, 
cashier,  Detroit^  Mich., 
office. 


11  and  12 


Pay  rolls,  February,  1892  . 


d  lockmen,  2  months  and  28^  days,  at  #80 

per  month. 
3  lockmen,  2  months  and  22  days,  at  $50 

per  month. 
21  lockmen,  20  months  and  25^  days,  at 

$15  per  month. 
8  laborers,  1  month  and  27  days,  at  $45 

per  month. 

2alvers,  6days,  at  $7.50  per  day , 

1  scrubber,  8|  days,  at  $1.20  per  day 

1  carpenter,  27  daya,  at  $2.50  per  day 

1  tinner,  21}  days,  at  $3  per  day , 

7  machinists,  vki  days,  at  $3  per  day 

2  teams,  Sfda^s,  at  $4  per  day 


Bent  of  post-office  box  "So.  430  for  the 
quacter  ending  l>ec.  31,  1891. 

Rent  of  telephone,  4  months  from  Sept.  1 
to  Deo.  31, 1891  (both  dates  inclnsive), 
at  $48  per  yesr. 

Water  rent  for  the  fourth  quarter,  1891, 
Oct.  1  to  Bee.  81,  1891  (both  dates  in- 
clusive), at  $9  per  year. 


2clerks,  at  $175  per  month 

1  clerk 

1  drafUsman 

1  copyist 

1  office  attendant 

1  messenger 

1  scrubber 

1  superintendent 

3  assistant  superintendents,  at  $100  per 
month. 

1  clerk • 

lengineman 

lengineman 

1  engineman 

4  foremen,  at  $75  per  month 

1  watchman 

3  watchmen,  at  $50  per  month 

1  watchman 

8  lockmen,  at  $80  per  month 

3  lockmen,  at  $50  per  month 

21  lockmen.  13  months  and  1^  days,  at  $45 

per  month. 

1  scrubber,  6|  days,  at  $1.20  ])er  day 

1  carpenter,  25  days,  at  $2.50  per  day 

1  team,  1}  days,  at  $4  per  dav 

1  tinner,  1^  days,  at  $3  per  (uiy 

8  machinists,  147^  days,  at  $8  per  day 

1  laborer,  3  days,  at  $1.50  per  day 

Services  as  watchman  during  month  of 
January,  1892,  from  1st  to  5th  (both 
dates  inclusive),  being  ^  of  a  month,  at 
$45  per  month. 

Express  charges  on  one  box,  weight  14 
pounds,  containing  samples  of  articles 
required  by  the  United  States,  and  to 
enable  intending  bidders  to  base  their 
bids  upon,  from  Sault  Ste.  Marie  to 
Detroit,  Mioh. 

1  superintendent 

3  assistant  superintendents,  at  $100  per 
month. 

1  clerk .♦ 

1  engineman 

1  enginemsn 

1  engineman 

4  foremen,  2  months  and  27  days,  at  $76 
per  month. 

1  watchman 

3  watchmen,  2  months  and  12  days,  at  $50 

per  month. 

1  watchman 

3  lockmen,  1  month  and  27  days,  at  $00 

per  month. 
8  lockmen,  1  month  and  27  days,  at  $60 

per  month.  /^-^  I 
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$177.00 

138.87 

938.25 

•85.50 

45^00 
10.50 
87.50 
83.50 
493.50 
23.00 

LOO 

18.00 

2.25 


350.00 

100.  OO 

-175.00 

50.00 

50.00 

45.00 

5.00 

150.00 

300.00 

150.00 

90.00 

80.00 

75.00 

800.00 

75.00 

150.00 

45.00 

180.00 

15a  00 

eiL2S 

7.50 
82.50 
•7.00 

3.75 
441.99 

4.60 

7.  SO 


.80 


150.00 
900.00 

150.00 
90.00 
80.00 
75.00 

217.50 

75.00 
120.00 

45.00 
114.00 

96.01 


le 
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Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation,  etc. — Continued. 


Bate. 

No.  of 
voacher. 

From  whom  parchaeed. 

ArUcles. 

— » 

Amount. 

1892. 
Mar.  13 

11  and  12 
13 

14 
15 

16 
land  2 

3  and  4 
5 

Third  quarter,  ISftf— Cont'd. 
I'ebniary,  1802    ...     , . . . 

3  lockmen,  1  month  and  23  days,  at  $45 
per  month. 

1  carpenter,  17  days,  at  $2.50  per  day 

1  scrubber,  5  days,  at  $1.20  per  day 

1  blacksmith  18}  days,  at  $3  per  (fay 

1  titinAr.  H  davH.  at  fe  i>er  dav . 

$79.50 

42.50 
6.00 

56.40 
3.75 

iTaraM  Straolian 

1891. 
Apr.    4 
Dec.  31 

30 

4  machinists,  96  days,  at  $3  per  day 

383}  hours'  work  with  steam  hammer,  at 

at  70  oenta  per  hour. 
11  hours'  work  with  planer,  at  36  cents 

per  hour. 

at  35  cents  per  hour. 

1181  hours'  work  with  bolt  cutter,  at  35 
cents  per  hour. 

16i  hours'  lathe  work,  at  40  cents  per 
hour. 

4  sets  of  slides  for  valve  engines,  cast, 
pUned.  and  fitted. 

50  sheets  jpaper,  carbon,  at  $4  per  hun- 
dred. 

Rent  of  one  storage  room  at  Detroit, 
Mich.,  from  January  1  to  March  31, 
1892  (both   days   iucluaiye),  being  3 
months,  at  $10  per  month. 

1  superintendent 

288.00 
268.62 

^Tanwyi  Straolian 

3.85 
12.07 
89.73 

6.60 
119.50 

1802. 
Feb.  23 

liar.  31 

The  Richmond  and  Backaa 
Company,  by  Charlea  F. 
Backns,     secretary    and 
treaaurer. 

•T^vtin  F  Rmltl» .T--- 

2.00 
30.00 

Apr.    4 

Fourth  quarter,  189t. 
Pay  rolla.  March,  1892 

Pay  rolla,  April,  1892 

Board  of  Public  TVorks,  by 
F.  M.  Taylor,  deputy  re- 
ooider. 

150  00 

3  assistant  superintendents,  at  $100  per 

month. 
1  clerk 

300.00 
150.00 

1  euginoman 

90.00 

1  engineman  . -  --- .-  .--» 

80.00 

1  engineman 

75.00 

4  foremen,  at  $75  |Hjr  month 

300.00 

1  watchman .. 

75.00 

8  watchmen,  2  months  and  20i  days,  at 
$50  per  month. 

2  watchmen,  1  month  and  8  days,  at  $45 
per  month. 

3  lockmen,  at  $60  per  month 

149.17 

57.00 
180.00 

3  lockmen,  at  $50  per  month 

150.00 

21  lockmen,  20  months  and  21  days,  at  $45 
per  month. 

1  scrubber,  6i  days,  at  $1.20  per  day 

1  team,  2  dJays,  at  $4  x>er  day . . . .  - 

931.50 
7.50 
8.00 

Kay    4 

1  machinist,  23}}  days,  at  <i3  per  day. .... 
1  superintendent 

71.60 
150.00 

3  assistant  superintendents,  at  $100  per 

month. 
1  clerk 

300.00 
150.  CO 

1  epginoTnftn ^ . .-  ....^.. 

90.00 

1  engineman 

80.00 

1  engineman 

75.00 

4  foremen,  at  $75  per  month 

300.00 

1  watchman , 

75.00 

1  watchman,  49  months,  at  $55  per  mouth. 
4  watchmen,  3  months,  at  $50  per  month. 

2  watchmen,  1  month  and  12  days,  at  $45 
per  month. 

8  lockmen,  2  months  and  25}  days,  at  $60 
per  month. 

3  lockmen,  2  months  and  25}  days,  at  $50 
per  month. 

21  lockmen,  20  months  and  26}  days,  at 

$45  per  month. 
U  hiborers,  3  months  and  16}  days,  at  $45 

per  month. 
2  oiTers,  9  days,  at  $7.50  per  day 

22.00 
150.00 
63.00 

171.00 

142.50 

939.37 

160.13 

67.50 

Kar.  81 

1  carpenter,  4  days,  at  $2.50  per  day 

1  scrubber,  12  davs,  at  $1.20  per  day 

3  machinists,  54  days,  at  $3  per  day 

Water  rent  for  first  quarter,  1892,  from 
January  1,  to  March   31,  1892  (both 
dates  inclusiye),  at  $8  per  year.        Q  ( 

10.00 

14.40 

162.00 

2.25 

bgle 
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Itemized  9iatemetit  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
core  of  canaU  and  other  worke  of  navigation,  eto.---Contintted. 


Dftte. 


No.  of 
voucher. 


1892. 
Mar.  30 


Apr.  16  j. 


From  whom  snrohMed. 


Fourth  quarter^  J89B-^Cont'd. 

The  Richmond  A  Baokns 
Company  by  Chas.  T. 
Backus,  Mcretaiy  and 
tnaaurer. 


May    4 
Mar.  31 


June  10 


June  30 


July    6 


8,9 


7  I  Telephone    and    Tole^praph 
Construction     Coni])auy, 
by  Hugh  McMillan,  treas- 
urer. 
Pay  rolls.  May,  1802 


10 


1,2 


Jufttin  E.  Rmitli . 


Month  of  July,  1899. 
Pay  rolls,  June,  1802 


Articles. 


2  dosen  bottles  ink,  crimson,  small  bot- 
tles, at  $1  per  dozen. 

5  quarts  ink,  Stafford's  writing,  at  55 
cents  per  quart. 

2,000  half  sheets  paper,  letter  heads,  at|3 
per  M. 

2  dosen  i>enholder8,  at  40  cents  per  dozen . 

2  boxes  pens,  Easterbrook'a,  Ho.  048,  at 48 
cents  each. 

2  boxes  pens,  L.  Isaac's,  No.  3,  at  $1.25 

1  box  pens,  Gillett's,  303 

2,000  half  sheets  paper,  letter  heads,  at  $3 
per  M. 

8,000  paper,  letter,  phun,  at  $2.20  per  M. 

1,000  blanks,  dredging  weekly 

Rent  of  telephone,  3  mouths  from  Jan- 
uary 1  to  March  81,  1892  (both  dates 
inclu8i\  e),  at  $48  per  year. 

1  superintendent 

3  asHlstant  superintendents,  at  $100  per 
month. 

1  clerk 

lengineman 

1  engineman 

1  enginem  an 

4  foremen,  at  $75  per  month 

1  watchman 

1  watchman 

3  watchmen,  at  $oO  per  month 

2  watclmien.  at  $45  per  mon  th 

8  lookmen,  2  months  29^  days,  at  $60  per 

month. 
8  lockmen,  2  months  27  days,  at  $50  per 

month. 
21  lockmen.  20  months  26|  days,  at  $45 

per  month. 
24  laborers,  11  months  25|  days,  at  $45  per 

month. 
1  diver.  I  day,  at  $7.50  per  day 

1  machinist,  21^  days,  at  $3  per  day 

2  teamsters  with  teams,  1^  days,  at  $4  per 
day. 

1  carpenter,  27  days,  at  $2.60  per  day 

1  scrubber,  15  days,  at  $1.20  per  day 

Bent  of  one  storage  room  at  Detroit, 
Mich.,  from  April  1  to  June  30,  1892 
(both  days  incIuRive),  being  3  months, 
at  $10  per  month. 


1  superintendent 

3  assistant  superintendents,  at  $100  per 

month. 
1  clerk 

3  engineman 

1  engineman 

1  engineman 

4  foremen,  at  $75  per  month 

1  watchman 

1  watchman 

8  watchmen,  at  $50  per  mouth 

2  watchmen,  at  $45  per  month 

8  lockmen,  at  $60  per  month 

Slockmen,  at  $50  per  month 

21  loc'kmen,  at  $45  per  month 

16  laborers,  14  months  5  days,  at  $45  per 

month. 

1  machinist,  IJ^  days,  at  $3  per  day 

1  carpenter,  26  days,  at  $2.50  per  day 

1  laborer,  3^  days,  at  $2  i)cr  day 

1  scrubber,  12  days,  at  $1.20  per  day 


Total 61,389.74 


Amount. 
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LL3. 
DRY  DOCK  AT  ST.  MARYS  FALLS  CANAL,  MICHIGAN-. 

The  proposition  to  locate  a  dry  dock  in  immediate  proximity  to  the 
lockage  system  is  as  objectionable  as  ever;  but  if  it  should  be  decided 
to  do  so,  then  the  location  heretofore  referred  to,  at  the  eastern  end  of 
the  area  transferred  from  the  Fort  Brady  military  reservation  to  the 
canal  reservation,  is  the  least  objectionable. 

But  the  construction  of  a  pier  in  front  of  the  Fort  Brady  reservation 
has  been  completed,  and  a  portion  of  this  work  would  have  to  be  re- 
moved, thus  increasing  by  $20,000  the  probable  cost  of  a  dry  dock,  and 
the  esUmate  therefor  should  be  increased  accordingly. 

Amount  (estimated)  required  for  the  construction  of  a  dry  dock  at  the  point 

indicated $343,872 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 1893.     150, 000 

Which  should  be  added  to  the  $65,000  (more  or  less)  which  it  i« 
understood  the  State  of  Michigan  holds  in  readiness  to  transfer  to  the 
United  States  for  the  purpose  of  constructing  a  dry  dock  at  St.  Maryn 
Falls  Canal. 

It  may  not  be  improper  to  add  that  I  am  strongly  opposed  to  the 
construction  of  a  dry  dock  to  be  operated  in  connection  with  the  canal. 


LL4. 

IMPROVEMENT   OP  HAY  LAKK  CHANNEL,  ST.  MARYS  RIVER,  MICHIGAN. 

Before  improvements  were  commenced  the  channel  through  Ha>' 
Lake  was  restricted  in  depth  at  Sugar  Island  Eapids  and  at  Middh* 
Heebish.  At  these  two  places  a  maximum  draft  of  but  8  or  9  feet 
could  be  carried,  if  a  very  irregular  course  was  taken,  and,  i>ractically, 
vessels  drawing  more  than  6  feet  of  water  would  not  attempt  the 
passage.  In  addition  to  the  places  above  mentioned  there  were  some 
shoals  in  Hay  Lake  requiiing  removal  to  make  the  channel  available 
for  vessels  navigating  St.  Marys  Eiver. 

The  original  estimates  for  this  improvement  were  based  upoji  a 
project  for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Marys  River  at  Sugar  Island  Bapids  (about 
2^  miles  below  the  canal)  through  those  into  Uay  Lake,  and  tnen  by 
way  of  Middle  iN'eebish,  rejoifaii\g  the  present  navigable  channel  at  the 
foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtaining 
a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  by  night, 
a  condition  impracticable  with  the  present  channel,  except  by  the  use 
of  many  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  navigable  depth  to  20  feet,  the 
estimated  cost  being  $2,659,115,  subject  to  change,  however,  in  case 
unexpected  difl&culties  are  developed  during  the  progress  of  the  work. 

Prior  to  June  30,  1890,  $975,000  had  at  various  times  been  appro- 
priated for  the  work.  The  river  and  harbor  act  of  September  19, 1890, 
appropriated  an  additional  $400,000  for  continuing  the  improvement, 
with  the  provision,  *'  That  such  contracts  as  may  be  desirable  may  be 
entered  into  by  the  Secretary  of  War  for  materials  and  labor  for  the 
entire  work^  or  any  part  of  the  same,  to  be  paid  for  as  appropriations 
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may  from  time  to  time  bo  made  by  law,"  and  the  sundry  civil  act  ol 
March  3,  1891,  appropriated  $300,000  for  continuing  the  improvement 
during  the  fiscal  year  ending  June  30,  1892.  The  total  amount  appro 
priat^  up  to  date,  therefore,  is  $1,675,000,  with  authority  to  contract 
for  all  or  any  part  of  the  work. 

EXCAVATIONS  UNDER  FO»MEE  CONTRACTS. 

Prior  to  the  beginning  of  work  under  the  contracts  now  in  force,  ex- 
cavation had  been  carried  on  at  Middle  Keebish  with  the  following  re- 
sults: 

Culfic  yards,  bank  meaaare,  excavated. 

Experimental  work  1882-1886 36,113.00 

John  Hickler,  contractor  February  28,1883 201,080.00 

JohnHickler,  contract  of  Septembers,  1884 59,411.00 

Hickler  &  Gre^n,  contract  of  May  18,  1885 65,128.00 

Hickler  &  Green,  contract  of  December  24,  1886 79,033.92 

C.  F.  & H,  T.  Dunbar,  contract  of  October  30,  1888 .-: 171,141.25 

Total 611,907.17 

In  addition,  15,200  cubic  yards,  scow  measure,  were  removed  from 
the  channel  at  Sugar  Island  Rapids  between  1886  and  1889,  and  put  in 
the  cofferdam  of  the  800-foot  lock  in  St.  Marys  Falls  Canal.  These 
amounts  are  exclusive  of  excavation  outside  of  channel  lines  or  below 
grade. 

This  work  left  the  channel  about  in  the  condition  shown  by  the  mai> 
facing  page  2759  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891. 

CONTRACTS. 


List  of  oantracts  in  farce  during  fiscal  year 

ending  June  SO,  189S, 

Contractorr. 

For— 

Entered  into. 

Bemarics. 

John  Hlekler  &.  Son 

Ezravotion  in- 
First  ftection 

Feb.    e,18»l 
do 

In  force. 

I)unbar  &  Sullivjui 

Second  section . . . . , 

Do. 

Carkin  Sticknev  &  Cram 

Third  section 

....do 

Do. 

Fourth  section 

....do 

Do. 

f!  F   /k  H  T  DnnbAr 

Fifth  section 

...do 

Do. 

Carkin  Sticknev  Si.  Cram 

Sixth  section 

do 

Do. 

Coal  and  wood 

Mar.    7,1891 

Closed  December,  1891. 
Do. 

JftineB  Strocuan                 ...   • 

^Machine  work ............. 

...  do  

David  Wallace 

Groceries 

Mar.  25, 1892 
do 

Closed  May,  1892. 
Do. 

R.  Gr.  FerffURon  &  Co 

Hardware 

P  M.  Church  &  Co 

Ship  chandl^^rv  ■   .T.r.T...,- 

....do 

Closed  Jane.  1882. 

George  Eerap 

Cosi  and  wooil 

do 

.TnrnAR  StrfiP.na.Ti ..    .. 

^f  nr.hinn  xvorlr 

....do 

Do. 

PLANT. 

The  Government  plant  used  on  this  work  consists  mainly  of  one  tug, 
one  quarter  boat,  ten  small  boats,  and  a  sounding  rait.  The  tug  and 
quarter  boat  were  placed  in  the  lock  of  St.  Marys  Falls  Canal  at  the 
close  of  navigation  in  1891,  and  after  the  lock  was  pumped  out  they  were 
thoroughly  repaired. 

The  plant  used  by  the  contractors  on  this  work  during  the  year  con- 
sisted in  1  drill  boat,  16  dredges,  17  tugs,  36  dump  scows,  8  flat  scows, 
2  floating  machine  shops,  7  cottages,  1  explosive  factory,  1  coal  vessel, 
4  coaling  grounds,  4  icehouses,  2  cauppenter  shops,  1  machine  shop  on 
shore,  4  floating  boarding  houses,  3  sets  of  ways  for  docking  dredges 
and  scows.  ^  I 
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EXCAVATION  UNDER  CONTRACTS  STILL  IN  FORCE. 

During  the  tiscal  year  excavation  has  been  carried  on  under  six  con- 
tracts entered  into  February  0, 1891.  Each  of  these  contracts  covers 
one  of  the  sections  into  which  the  work  has  been  divided,  as  shown  on 
the  map  appended  to  this  report.  A  depth  of  20  feet  was  required  ex- 
cept where  bed  rock  occurred,  where  a  depth  of  21  feet' was  called  for 
in  order  thht  a  20-foot  navigation  might  be  established.  At  the  close 
of  the  fiscal  year  the  condition  of  work  on  the  different  sections  was  as 
follows: 

First  section, — ^The  material  to  be  removed  consisted  of  about  190,000 
cubic  yards  of  sand,  gravel,  bowlders,  hardpan,  and  sandstone  bed 
rock  in  unknown  proportions,  and  a  great  deal  of  blasting  was  neces- 
sary. The  depth  of  21  feet  is  called  for  by  the  speciiications;  a  rough 
stone  dike,  2,040  feet  in  length,  is  required  to  be  constructed  on  the 
north  side  of  the  channel  between  cross  sections  286  and  490,  and  the 
contract  price  for  excavation  is  |1.20  per  cubic  yard,  bank  measure, 
the  construction  of  the  dike  being  included  without  additional  charge. 

The  contractors  began  operations  May  6, 1891,  and,  except  for  inter- 
ruption by  the  winter,  work  on  this  section  has  been  in  progress  ever 
since.  The  total  to  June  30, 1892,  of  the  estimates  for  excavation  is 
176,161  cubic  yards,  bank  measure,  of  which  150,696  cubic  yards  have 
been  excavated  during  the  fiscal  year.  The  dike  construction  required 
under  this  contract  has  been  entirely  finished,  and  the  total  length  of 
the  dike  is  now  6,140  feet. 

Second  section. — The  material  to  be  removed  consisted  of  about 
344,000  cubic  yards  of  sand,  gravel,  bowlders,  hardpan,  and  sandstone 
bedrock  in  unknown  proportions,  and  some  blasting  wa«  necessary.  On 
bedrock  the  depth  of  21  feet  is  required:  elsewhere  20  feet,  and  the 
contract  price  is  67  cents  per  cubic  yard,  bank  measure.  The  con- 
tractors. Messrs.  Dunbar  &  SuUivan,  began  operations  May  15, 1891,  and, 
except  for  interruption  by  the  winter,  work  on  this  section  has  been  in 
progress  ever  since.  The  total  to  June  30, 1892,  of  the  estimates  for 
excavation  is  66,875  cubic  yards,  bank  measure,  of  which  57,028  cubic 
yards  have  been  excavated  during  the  fiscal  year.  The  actual  amount 
excavated  is  really  much  greater  than  this,  but  owing  to  certain  con- 
ditions in  the  specifications  the  additional  amount  can  not  yet  be  paid 
for. 

ThirA  section. — ^The  material  to  be  removed  consisted  of  about 
1,016,000  cubic  yards  of  silt,  sand,  clay,  and  gravel.  The  depth  of  20 
feet  is  required,  and  the  contract  price  is  14f  cents  per  cubic  yard,  bank 
measure.  The  contractors,  Messrs.  Carkin,  8tickney&  Cram,  began  op- 
erations May  27, 1891,  and,  except  for  interruption  by  the  winter,  work 
on  this  section  has  been  in  progress  ever  since.  The  total  to  June  30, 
1892,  of  the  estimates  for  excavation  is  303,846  cubic  yards,  bank  meas- 
ure, of  which  288,399  cubic  yards  have  been  excavated  during  the  fiscal 
year. 

Fourth  section. — ^The  material  to  be  removed  consisted  of  about 
650,000  cubic  yards  of  sand,  clay,  gravely  and  bowlders.  The  depth  of 
20  feet  is  required,  and  the  contract  price  is  13  cents  per  cubic  yard, 
bank  measure.  The  contractors,  Messrs.  Carkin,  Stickney  &  Cram, 
began  operations  July  16, 1891,  and,  exceptfor  interruption  by  the  winter, 
work  on  this  section  has  been  in  progress  ever  since.  The  total  to  June 
30, 1892,  of  the  estimates  for  excavation  is  329,163  cubic  yards,  bank 
measure. 

Fifth  section. — The  material  to  be  removed  consisted  of  about  710,000 
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cabic  yards  of  sand,  clay,  gravel,  bowlders,  and  wood.  Tlie  depth  of 
20  feet  is  required,  and  the  contract  price  is  14  cents  per  cubic  yard, 
bank  measure.  The  contractors,  Messrs.  C.  F.  &  H,  T.  Dunbar,  be- 
gan operations  June  6, 1891,  and,  except  for  interruption  by  the  winter, 
work  on  this  section  has  be^n  in  progress  ever  since.  The  total  to  June 
30,  1892,  of  the  estimates  for  excavation  is  210,527  cubic  yards,  bank 
measure,  of  which  198,538  cubic  yards  have  been  excavated  during  the 
fiscal  year. 

Ji^xth  section, — ^The  material  to  be  removed  consisted  of  about  735,000 
cubic  yards  of  sand,  clay,  gravel,  bowlders,  and  wood.  The  depth  of 
20  feet  is  required,  and  the  contract  price  is  14J  cents  per  cubic  yard, 
bank  measure.  The  contractors,  Messrs.  Carkin,  Stickney  &  Cram,  did 
no  work  on  this  section  during  the  season  of  1891,  although  twice  noti- 
fied to  commence.  Active  operations  were  begun,  however,  on  May  19, 
1892,  and  by  June  30, 1892,  the  total  of  the  estimates  for  excavation  is 
37,907  cubic  yards,  bank  measure. 

The  estimates  of  amounts  excavated  in  cubic  yards,  bank  measure, 
are  obtained  by  deducting  a  percentage  from  the  scow  measurements. 
After  the  close  of  the  season  of  1891,  soundings  were  made  from  which 
the  actual  excavation  in  each  section  at  that  time  was  determined.  The 
results  then  obtained  are  as  follows: 

Cubic  yards,  bank  meuore. 

First  section 152,621 

Second  section 64, 588 

Third  section 184,832 

Fourth  section 102, 715 

Fifth  section 140,486 

Sixth  section 0 

The  contractors  fgr  the  first  section  were  paid  for  the  excess  found 
over  their  previous  estimates.  By  a  proviso  of  the  specifications,  how- 
ever, the  contractors  for  the  other  sections  can  not  be  paid  for  any  such 
excess  until  the  completion  of  the  work. 

The  total  excavation  from  the  channel  under  these  six  contraets  up  to 
June  30, 1892,  that  has  been  estimated  and  paid  for,  was  1,123,479  cubic 
yards,  bank  measure,  of  which  1,061,731  cubic  yards  were  removed  dur- 
ing the  fiscal  year.  The  actual  amounts  excavated  undoubtedly  exceed 
the  above,  but  it  is  impracticable  to  determine  them  at  present. 
Although  on  sections  2,  3,  and  6  the  amounts  excavated  to  date  are 
not  as  great  as  required  by  the  specifications,  still  the  amounts  ex- 
cavated from  the  other  sections  are  so  much  greater  than  required  as  to 
make  the  total  excavation  exceed  by  a  considerable  amount  the  quantity 
called  for. 

A  line  of  precise  levels  has  been  run  from  a  bench  mark  at  Middle 
Neebish  to  a  bench  mark  at  Sailors  Encampment.  About  300  stakes 
have  been  driven  for  marking  the  channels  and  dumping  grounds. 
Twenty  water  gauges  have  been  established. 

The  work  has  been  under  the  local  charge  of  Assistant  Engineer  E.  8. 
Wheeler,  with  Assistant  Engineer  Joseph  Ripley  in  immediate  charge. 
The  latter  has  been  assisted  in  the  ofttce  work  by  Clerk  R.  Common, 
with  the  instrumental  work  and  computations  by  Inspectors  B.  Roh- 
nert,  F.  0.  Shenehon,  and  Subinsi)ector  L.  P.  Morrison,  and  in  tlie 
dredge  inspection  by  Subinspectors  F.  R.  Hathaway,  A.  Thmlby,  H. 
C.  McNaughton,  A.  Powell,  F.  Kerr,  G.  M.  Wisner,  E.  J.  Penny,  P.  M. 
Moore,  E.  J.  Hall,  A.  H.  Boies,  C.  G.  Palmer,  C.  H.  Vaughan,  P.  Eagle, 
N.  Ripley,  and  M.  Welsh. 

The  advantages  of  tlie  improvement  have  been  so  frequently  settbrtb 
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in  preceding,  reports,  and  are  so  universally  admitted,  that  it  is  not 
deemed  necessary  to  repeat  them.  It  is  an  important  part  of  the  sys- 
tem for  the  improvement  of  the  navigation  of  the  great  lakes,  and  if  it 
had  been  available  daring  the  fiscal  year  just  closed,  it  would  have 
be^i  used  by  vessels  carrying  10,107,603  tons  of  freight  and  25,697  pas- 
sengers. 

The  estimate  for  the  work  is  $2,659,116,  of  which  $1,675,000  has  been 
appropriated,  leaving  $984,115  to  be  provided.  To- pay  the  various 
Government  ^nployls  and  contractors,  $500,000  will  be  required  for  tlie 
fiscal  year  ending  Jane  30, 1894.  This  amount  should  be  appropriated, 
with  the  proviso  that  any  portion  of  it  not  required  for  Hay  Lake 
Channel  could  be  expended  elsewhere  between  lakes  Superior  and 
Huron,  at  places  where  excavation  is  needed  to  obtain  the  navigable 
depth  of  20  feet.  This  entire  amount  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30, 1894, 

Total  expenditure  to  June  90, 1891 $828,823.08 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 280, 983. 01 

Total  expenditure  to  June  30,  1892 1,109,806.09 

Hay  Lake  Channel  is  in  the  collection  district  of  Superior,  Mioh.  The  nearest 
port  of  entry  is  Marquette,  but  Sault  Ste.  Marie  is  a  subport.  The  nearest  light- 
house is  the  beacon  on  the  pier  at  the  western  end  of  St.  Marys  Falls  Canal. 

Money  statement, 

.July  1, 1891,  balanee  unexpended $8^19,695.80 

June  30, 1892,  amount  expended  during  fiscal  year 284, 370. 24 

.Inly  1, 1892,  balance  unexpended 565,325.56 

Jnly  1, 1892,  outstanding  liabilities $84,820.07 

July  1, 1892,  amount  oovered  by  uncompleted  contracts 4!80, 505. 49 

565,325.56 

Amount  appropriated  by  act  approved  August  5,  1892  ^ 115, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 869, 115. 00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  J  une  30, 1894    500, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AppropriaUons  for  improning  Hay  Lake  Channel,  Sault  Sie.  Marie  Biver,  Michigan. 

August  2, 1882 $200,000 

Ju]&5,ia84 125,000 

August  5,1886 150,000 

August  11, 1888 500,000 

September  19,  1890 400,000 

March  3,  1891,  sundry  civil  bill .• 300,000 

Total 1,675,000 
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Abstract  of  bids  for  eupplicB  for  improving  Hay  Lake  Channel,  Si.  Marys  Biver,  Mu^- 
gan,  reoeived  and  opened  March  14 ^  189S,  iu  accordance  with  adcertisement  dated 
February  2S,  18918, 


No. 


Name  and  addreas  of  bidder. 


Sappliea. 


TotaL 


B.  O.  FerguBon  St  Co.,  Saalt  Ste.  Marie.  Mich. 
P.  M.  Church  Si.  Co.,  Saolt  Ste.  Marie,  Mioh. . . 

Hodgson  &  Howard,  Dt'tnjit,  Mich 

T.B.Bayl&  Co.,  Detroit,  Mich 

P.  M.  Church  &  Co.,  Sault  St«.  Marie,  Mich  . ... 
R.  G.  Ferguson  &  Co.,  8auU  Ste.  Marie,  Mich.. 

David  Wallace,  Detroit,  Mich 

6.  A,  R.  MoMilUn  &  Co.,  Detroit,  Mioh 

P.  C.  KeUher,  Sault  Ste.  Marie,  Mich 

Prenzhiuer  Bros.,  Sault  Ste.  Marie,  Mich 

do 


George  Kemp,  Sault  Ste.  Marie,  Mich . . 
T.  C.  Anthony,  Sault  Ste.  Mario,  Mich  . 


Hardware 

...do 

...do 

...do 

Ship  chandlery  . . . 

Groceries 

...do 

...do 

...do 

Meats  and  veget*- 
bles.' 

Coal,  etc 

...do 


•$85.17 
87.91 
80.78 
81.06 

650.54 
•219.87 
221.88 
222.63 
264.06 
1703.76 

•565.00 
588.50 


Name  and  address  of  bidder. 

Mnchine  work,  per  hour. 

No. 

i 

g 

.3 

s 

i 
2 

1 

s 

ii 

1 

Is 

1 

r 

•3 

1 

James  Strachan,  Sault  Ste.  Marie,  Mich 

Cft9. 

40 

Cts. 
30 

Oto. 

70 

Cfts. 
80 

cu. 

30 

'«2M 

*  Beoommended  for  acceptonoe. 


t  Reoommended  to  be  n^Jeoted,  the  prices  being  too  high. 


L  L  5. 

IMPROVEMENT  OF  HARBOR  AT  CHEBOYGAN,  MICHIGAN. 

Prior  to  undertaking  any  improvement  at  this  harbor  only  6^  to  7 
feet  of  water  could  be  carried  across  the  bar  at  the  mouth  of  Cheboy- 
gan Eiver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  throughout 
the  bar,  and  revetting  each  side  by  a  pile  pier.  Experien6e  gained 
during  the  progress  of  the  work  alreiidy  done  leads  to  the  belief  that 
the  piers  can  be  omitted  with  consequent  reduction  of  cost  to  the  ex- 
tent of  one-half  the  original  estimate. 

Subsequent  modificationft  of  the  project  were  made  until,  as  it  finally 
stood,  it  provided  for  a  channel  of  16  feet  in  depth  and  generally  200 
feet  in  width  from  the  15-foot  curve  in  the  Straits  of  Mackinac  to  the 
State  Boad  Bridge. 

This  has  been  completed,  and  until  the  dredged  channel  begins  to 
silt  up,  or  the  revetting  piers  contemplated  in  the  original  project  of 
1871  are  shown  to  be  necessary,  no  further  work  is  proposed,  and  there- 
fore no  further  estimate  is  submitted  at  this  time. 

Total  expenditure  to  June  30,  1891 9129,706.03 

Expended  during  fiscal  year y^.  12. 70 

Total  expenditure  to  June  30,  1892 ^ ?1^!^.  ^l  ^:fP&,718.73 
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Hie  work  is  in  the  Michigan  collection  district,  Blichigan.  The  nearest  port  of 
enti^  is  Grand  Haven,  Mich.,  and  the  nearest  light-house  standjs  on  the  pier  head 
marking  the  outer  end  of  the  channel. 

Money  statement. 

July  1, 1891,  balance  unexpended $18,^0.43 

June  30,  1892,  amount  expended  during  fiscal  year 12. 70 

July  1, 1892,  balance  unexpended 18,327.78 


Appropriations  for  improving  harbor  at  Cheboygan,  Mich, 


March  3, 1871 $10,000 

JunelO,  1872 15,000 

March3,  1873 15,000 

June23,  1874 16,000 

March3,  1875 15,000 

August  14,  1876 10,000 

June  18,  1878 8,000 

March3, 1879 3,000 


JdneU,  1880 $6,000 

March  3,  1881 6,000 

Angu8t2,  1882 10,000 

July  5,  1884 5,000 

Augu8t5,1886 15,000 

August  11,  1888 15,000 

Total 148,000 


COMMERCIAL  STATISTICS. 

Commeree  of  the  harbor  €U  Cheboygan,  Mich.,  for  the  season  of  1891, 
[Compiled  firom  the  report  of  Mr.  Jno.  W.  Loucks,  depaty  collector  of  oastoms.] 


Articles. 


From  cnstom-hooae 
books. 


From  warehouse 
booke. 


Quantities.     Tons.      Quantities.     Tons. 


Total 
tons. 


ShipmenU. 
Limiber: 

Pine 

Hardwood 

Lath,  pine ?.. 

Railroad  ties,  cedar 

PaTine  poets 

Shlngfes,  pine 

Teleeraph  poles,  cedar 

Tan  barV  hemlock 

Mlscellaneoixs 


.footB.M. 

do... 

pieces. 

do... 

do... 

do... 

do... 

cords. 


115,974,607 

1.723,000 

15,888,650 

236,600 

313, 619 

5,136,000 

1,900 

1,442 


173, 9«1 

3,876 

3,997 

11,880 

7,840 

898 

285 

1,081 


3,000.000 


4,500 


2,500,000 


35, 000, 000 
1,500 


6,125 


7,000 


Total  shipments  . 


203.766 


18,475 


BeeeipU. 


Wheat 

Com 

Oata 

Coal,  hard  and  soft. 

Feed,  in  sacks 

Oil 

Hay,  haled 

Salt 

Cement 

Land  plaster 

Lime 

HisoeUaneous 


.hnshels. 

do... 

do... 

tons. 

— bass. 
..barrels. 

tons. 

. .  barrels . 

do... 

do... 

do... 


11,700 
5,000 
41,5U0 


1, 513 
500 


.•551 
140 
664 
5,861 
75 
100 
537 


1,200 


240 


Total  receipts . 
Aggregate.... 


2,000 
500 
300 

2,000 


300 
75 
45 

200 
15,000 


7,728 


15,860 


ENG  92 


-1B4 


178,461 
3,876 
4,622 
11,830 
7,840 
7,023 
510 
1.081 
7,000 


222,243 


351 

140 

664 

5.861 

75 

340 

537 

300 

75 

45 

200 

15,000 


23,  588 


245,831 


Digitized  by  VjOOQIC 


2450       REPOET   OP   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY* 

Vessels  entered  and  cleared. 


No. 

Toniia^ 

Entered: 

Steam 1 

391 
299 

103,981 

Sail 

79,325 

Total 

690 

163^306 

Cleared: 

Steam 

893 
801 

104.106 

Sail '. 

80.136 

Total 

094 

181,244 

Asmrefirate 

1,884 

387,550 

Steamers  trading  at  port  of  Cheboygan,  hut  not  entered  or  cleared. 


Trips. 


Tonnage. 


Total 
tonnage. 


City  of  Alpena... 
City  of  Huokinac 

Flora 

Prppeller— 

Atlantic 

Fanny  C.  Hart . . . 

Borneo 

Joliet 

Total 


140 

118 

60 

70 
80 
100 
100 


1,221 
807 
455 

650 

476 

47 
47 


170,040 
95.226 

27,300 

38,920 

40,936 

4,700 

4.700 


674 


8.609 


382,722 


LL6, 

IMPROVEMENT  OF  HARBOR  AT  THUNDER  BAY,  MICHIGAN, 

Prior  to  the  commencement  of  improvements  there  was  a  navigable 
channel  from  Thunder  Bay  into  the  river  of  12  feet  depth  and  of  a 
variable  width,  which  at  one  place  was  only  50  feet.  The  original  pro- 
ject for  the  improvement  of  the  harbor  was  adoptedjn  1876,  and  provided 
for  an  entrance  channel  from  the  bay  into  the  river  of  navigable  width 
and  of  not  less  than  13  feet  depth,  a  subsequent  modification  increas- 
ing the  proposed  depth  to  14  feet. 

The  work  was  practically  completed  in  1884,  but  it  was  then  stated 
that  the  improvement  was  of  such  a  character  that  it  would  require 
attention  from  time  to  time,  and  it  was  recommended  that  a  sufficient 
appropriation  be  made  to  render  $10,000  available  for  use  when  it 
should  be  wanted. 

On  June  30, 1891,  a  channel  about  150  feet  wide  and  14  feet  deep  ex- 
tended across  the  bar,  and  dredging  to  restore  the  14-foot  channel,  in 
accordance  with  the  river  and  harbor  act  of  September  19, 1890,  was 
still  in  progress  under  contract  with  the  Bay  City  Dredging  Company, 
dated  April  9, 1891. 

Work  under  this  contract  was  continued  until  October  20, 1891,  by 
which  time  a  total  of  23,954  cubic  yards,  scow  measure,  had  been  exca- 
vated from  the  harbor  under  the  contract,  of  which  17,083  cubic  yards 
were  removed  during  the  fiscal  year.  As  a  result  of  this  dredging  the 
depth  of  14  feet  was  restored  for  a  width  of  about  250  feet  entirely 
across  the  bar.  In  addition,  one  dredge  cut  16  feet  deep  and  20  feet 
wide  extended  entirely  across  the  bar,  and  two  more  dredge  cuts  of  the 
same  depth  were  partially  finished  adjacent  to  it.    jtized  by  GoOqIc 
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In  order  that  the  depth  of  16  feet  that  has  been  obtained  in  the  river 
may  be  rendered  ayailabley.the  next  appropriation  should  be  expended 
in  deepening  the  channel  across  the  bar  to  the  full  depth  of  16  feet  for 
a  snitable  width.  The  river  and*  harbor  act  of  September  19, 1890, 
making  separate  appropriations  for  the  river  and  the  harbor,  seemed  to 
require  an  absolute  division  between  the  two^  and  this  division  was 
msule  abreast  of  the  light-house  crib.  It  is  evident,  however,  that  che 
intent  of  the  law  was  to  render  the  16-foot  depth  required  m  the  river 
available  to  commerce,  and  should  no  such  distinction  be  made  again 
between  the  two  portions  of  the  work,  future  appropriations  should  be 
expended  with  this  understanding. 

The  river  and  harbor  act  of  September  19, 1890^  although  separating 
the  work  into  two  portions — ^permitted  the  grouping  in  one  contract  of 
all  the  work  of  a  similar  character  situated  in  the  same  region.  A 
dredge  could  therefore  be  used  on  this  work  to  the  best  advantage  by 
working  in  the  harbor  during  fair  weather  and  in  the  river  during  bad 
weather.  By  being  thus  prevented  from  lying  idle  the  cost  of  the  work 
was  reduced  nearly  one-half. 

In  view  of  the  conimercial  importance  of  the  city  of  Alpena,  which  is 
situated  at  the  mouth  of  the  river,  the  river  and  harbor  are  well  worthy 
of  the  additional  approi)riation  of  $20,587.48,  which,  if  made  at  one 
time,  and  not  restricted  as  to  the  i)ortion  of  the  work  on  which  it  must 
be  expended,  will  probably  suffice  to  make  a  continuous  depth  of  16 
feet.  This  entire  amount  can  be  profitably  expended %uring  the  fiscal 
year  ending  June  30, 1894. 

Total  expenditure  to  June  30,  1891 $20,785.81 

Expended  during  fiscal  year ' 3, 403. 69 

Total  expenditure  to  Jnnc  30,  1892 24,189.50 

'  Thunder  Bay  River  is  in  tlie  collection  district  of  Huron,  Mich.    The  nearest  port 
of  entry  is  Port  Huron,  and  the  nearest  light-house  is  at  the  work. 

Money  statement. 

July  1, 1891,  halance  unexpended $5, 372. 50 

June  30, 1892,  amount  expended  during  fiscal  year 4, 548. 87 

July  1, 1892,  halance  unexpended 823. 63 


Amount  (estimated)  required  for  completion  of  combined  projects  for 

Thunder  Bay  River  and  harbor 10, 587. 48 

Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  10, 587. 48 
Submitted  la  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Appropriations  for  improring  harbor  at  Thunder  Bay,  Michigan. 

August  14, 1876 $4,500 

August  2,  1882 15,000 

September  19, 1890 5,500 

25,000 


COMMERCIAL  STATISTICS. 


It  has  been  impracticable  to  obtain  statistics  for  the  calendar  year  1891,  but  they 
are  believed  to  be  substantially  the  same  as  for  the  preceding  year,  when  the  com- 
merce of  Alpena,  Michigan,  at  the  month  of  Thunder  Bay  River,  was  eis|iimated^at 
500,000  tons  and  its  value  at  over  15,000,000.  o^zed  by  CjOOQIC 
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L  L  7. 

IMPROVEMENT  OF  THUNDER  BAY  RIVER,  MICHIGAN. 

Before  improvements  were  commenced  Thunder  Bay  Eiver,  from  its 
mouth  to  1  mile  above,  varied  in  width  from  176  to  100  feet,  and  had  a 
navigable  channel  of  from  14  to  11  feet  deep  except  at  the  upper  end, 
where  the  depth  diminished  to  5  feet. 

The  general  project  for  the  improvement  of  the  river  contemplates  a 
channel  16  feet  deep  within  the  dock  lines  established  by  the  city  engi- 
neer of  Alpena,  Mich.,  in  1888,  the  width  varying  from  100  to  50  feet, 
according  to  locality,  and  the  channel  extending  from  the  mouth  of  the 
river  to  a  point  1  mile  above. 

On  June  30, 1891,  one  dredge  cut,  about  25  feet  wide  and  16  feet 
deep,  extended*  upon  the  northerly  side  of  the  axis  of  the  river  from  the 
light-house  crjb  at  the  mouth  to  the  Second  Street  Swing  Bridge  in 
Alpena,  a  second  dredge  cut  had  been  made  upon  the  southerly  side 
of  the  axis  for  about  half  this  distance,  and  work  was  still  in  progress 
under  contract  with  the  Bay  City  Dredging  Co.,  dated  April  9, 1891. 

Work  was  continued  until  November  24, 1891,  when  a  total  of  40,791 
cubic  yards,  scow  measure,  had  been  excavated  under  the  contract,  of 
which  33,370  cubic  yards  were  removed  during  the  fiscal  year,  and  a 
channel  16  feet  ^eep  and  from  100  to  50  feet  wide  extended  from  the 
mouth  of  the  river  to  a  point  about  seven-eighths  of  a  mile  above.  At 
this  point  bed  rock  was  struck,  and  the  cost  of  farther  extending  the 
channel  will  bQ  too  great  to  be  warranted  by  the  possible  benefits  that 
might  be  derived  from  so  doing. 

In  order  that  the  depth  of  16  feet  obtained  in  the  river  may  be  ren- 
dered available,  the  next  appropriation  should  be  expended  in  deei>en- 
ing  the  channel  across  the  bar  at  its  mouth  to  the  full  depth  of  16  feet 
for  a  suitable  width.  The  river  and  harbor  act  of  September  19, 1890, 
making  separate  appropriations  for  the  river  and  the  harbor,  seemed  to 
require  an  absolute  division  between  the  two,  and  this  division  was  made 
abreast  of  the  light-house  crib.  It  is  evident,  however,  that  the  intent 
of  the  law  was  to  render  the  16-foot  depth  required  in  the  river  avail- 
able to  commerce,  and  should  no  such  distinction  be  made  again  be- 
tween the  two  portioDS  of  the  work,  future  appropriations  should  be 
expended  with  this  understanding. 

The  river  and  harbor  act  of  Se])tember  19, 1890,  although  separating 
the  work  into  two  portions,  permitted  the  grouping  in  on^  contract  of 
all  work  of  a  similar  character  situated  in  the  same  region.  A  dredge 
could  therefore  be  used  on  this  work  to  the  best  advantage  by  working 
in  the  harbor  during  fair  weather  and  in  the  river  during  bad  weather. 
By  being  thus  prevented  from  lying  idle,  the  cost  of  the  work  was  re- 
duced nearly  one-half. 

In  view  of  the  commercial  importance  of  the  city  of  Alpena,  which 
is  situated  at  the  mouth  of  the  river,  the  river  and  harbor  are  well 
worthy  of  the  additional  appropriation  of  $20,687.48,  which,  if  made 
at  one  time,  and  not  restricted  as  to  the  portion  of  the  work  on  which 
it  must  be  expended,  will  probably  suffice  to  make  a  continuous 'depth 
of  16  feet.  This  entire  amount  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1894. 

Total  expenditure  to  June  80,  1891 $1,724.10 

Expended  during  fiscal  year 6, 996.20 

Total  expenditure  to  Juue  30. 1892 ry-'"rr' 'GoO^'  ^^' ^ 
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Thunder  Bay  River  is  in  the  collection  (Ustrict  of  Haron,  Mich.  The  nearest  port 
of  entry  is  Port  Haron,  Mich.,  and  the  nearest  light-house  is  at  the  mouth  of  the 
river. 

Money  statement. 

July  1.  1891,  halance  unexpended $9,608.50 

June  30, 18^,  amouht  exjiended  during  fiscal  year 8, 328. 80 

July  1, 1893,  balance  unexpended 1,279.70 

Amount  appropriated  by  act  approved  July  13, 1892 ^.  10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 279. 70 

(Amount  (estimated)  required  for  completion  of  existing  project* 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894* 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Appropriations  for  improving  2'hundor  Bay  Biver,  Michigan. 
September  19,  1890 $10,000 


COMMERCIAL  STATISTICS. 


It  has  been  impracticable  to  obtain  statistics  for  the  calendar  year  1891,  but  they 
are  believed  to  be  substantially  the  same  as  for  the  preceding  year,  when  the  com- 
meree  of  Alpena,  Mich.,  at  the  mouth  of  the  river,  was  estimated  at  500,000  tons  and 
its  value  at  over  $5,000,000.  A  large  portion  of  this  commerce  enters  Thunder  Bay 
River,  but  it  is  impossible  to  determine  its  amount. 


L  L  8. 
IMPROVEMENT  OF  HARBOR  AT  AU  SABLE,  MICHIGAN. 

Before  the  beginniDg  of  improvements  the  mouth  of  Au  Sable  River 
was  150  feet  wide,  with  a  depth  of  6  feet  over  the  bar.  Above  the  mouth 
for  a  quarter  of  a  mile  7  to  10  feet  of  water  was  found,  and  above  this 
point  only  5  or  6  feet. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet  from  Lake  Huron 
to  the  State  Eoad  Bridge  at  Au  Sable. 

The  money  heretofore  expended  on  this  improvement  has  given  tem- 
porary results  only,  and  a  permanent  channel  can  not  be  secured  except 
at  so  great  a  cost  as  to  be  disproportionate  to  the  benefits  to  be  ob- 
tained. • 

The  shipments  from  this  port  are  large  and  important,  but  are  prin- 
cipally made  from  private  piers  built  into  the  lake  entirely  outside  of 
the  harbor.  Were  there  a  fair  prospect  of  securing  a  permanent  im- 
provement at  a  reasonable  cost  I  would  take  pleasure  in  recommending 
further  appropriations  for  this  harbor,  but  can  not  clearly  see  my  way 
to  doing  so. 

Total  ezpenditore  to  June  30, 1892 1 $114,786.12 

This  work  a  in  the  collection  district  of  HaroD,  Mich.  The  nearest  port  of  entry 
ia  Port  Huron  and  the  nearest  light-honse  is  at  the  work. 


*  S«e  Thunder  Bay  Harbor.       Digitized  by  GoO^ It: 
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Money  statement. 

July  1, 1891,  balance  unexpended $300. 55 

June  90, 18^,  amount  expended  during  fiscal  year 4. 05 

July  1, 1892,  balance  unexpended I96.oO 


AppropriatioM  far  improving  Au  8abU  Biver  and  HarlMr,  Michigan. 


Rivte: 

March  2, 1867 $50,000 

April  10, 1869 2,970 

July  11, 1870 16,000 

March  3, 1871 10,000 

June  10, 1872 10,000 

June  23, 1874 1,000 

August  14,1876 1,000 


River — Continued. 

March  3, 1879 $7,000 

June  14,  1880 7;000 

Harbor  and  river : 

March  3,1881 6,000 

August  2, 1882 6,000 

t. 

Total 114,970 


COMMSRCIAL  STATISTICS. 

Number  of  vessels 604 

Registered  tonnage 218,327. 

Principal  products  shipped  from  the  harbor  at  Au  Sabkf  Michigan,  during  the  calendar 

year  1891, 


Article. 


Quantity. 


Tons. 


I<iiinber.. 
Lath. 


ShiogleB 

Salt 

Cedar  po8t« 

Bailroad  ties 

Telegraph  poles . 


.feet,  B.M.. 

pieces.. 

do 

barrels.. 

pieces. - 

do 

do.... 


219,481,000 

6.164,000 

23,028,000 

285.746 

202,174 

26,000 

56,274 


329,191 
1,541 
3,454 

42,862 
8,235 
4.300 

28,137 


Total. 


412,720 


The  above  was  compiled  from  records  kept  by  Mr.  Granger  Hill,  deputy  collector 
of  customs,  Oscoda,  Mich. 


LLg. 

IMPROVEMENT  OF  8AGINAW  RIVER,  MICHIGAN. 

• 

Before  the  improvements  were  begun,  the  entrance  to  Saginaw  River 
was  obstructed  by  a  bar  in  Saginaw  Bay  about  a  mile  from  shore  and 
a  half  mile  in  width  between  the  10-foot  curve,  with  a  minimum  depth 
of  about  9  feet.  Between  the  mouth  of  the  river  and  Bay  City,  a  dis- 
tance of  about  5  miles,  the  depth  varied  from  16  to  30  feet.  Thence  to 
the  head  of  the  river,  a  further  distance  of  about  16  miles,  the  channel 
was' obstructed  by  a  number  of  bars,  having  only  7  feet  of  water  upon 
them,  thus  limiting  the  navigable  depth  to  about  7  feet,  although  the 
prevailing  depth  varied  between  12  and  20  feet. 

The  original  project  for  the  improvement  of  the  river  was  adopted  in 
1876.    Various  additions  were  subsequently  made  to  it  until  1882,  when 
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a  Board  of  Engineers  recommended  that  a  channel  be  made  200  feet 
wide  with  a  depth  of  14  feet  from  Saginaw  Bay  to  Bay  City  and  with 
a  depth  of  12  feet  thence  to  the  head  of  the  river,  a  total  distance  of 
about  23  miles. 

Additions  to  this  project  have  been  made  at  various  times.  These 
provided  for  the  repair,  extension,  and  reconstruction  of  the  revetment, 
confining  the  Oarrollton  Channel,  and  for  the  construction  of  similar 
works  at  the  head  of  Crow  Island  for  the  improvement  of  Zilwaukee 
Bar. 

On  June  30, 1891,  dreilging  was  in  progress  on  the  bar  at  the  mouth 
of  the  river  and  at  Zilwaukee  Bar,  and  repair  work  at  CarroUton  re- 
vetment and  extension  of  wing  dam. 

During  the  fiscal  year  the  following  contracts  were  in  force,  aU  under 
the  appropriation  of  September  10,  1890: 


Contraotor. 

Contnust  for— 

Entered  into. 

Bamarks. 

Thomju  M.  Habbell 

Dredging  abore  Bay  City . . . 
Timber  and  plank 

Feb.  21,1891 
....do 

Closed  Deo.  7, 1891. 

John  fl--  O^fn 

Closed  Nov.  e,  1891. 

Ciirkin,  Stickney  &  Cnun 

MoCoUtim&Leo 

Iron  bolts  and  nails 

do 

Closed  Oct.  5, 1891. 
In  force. 

Dredging  bar  at  month 

Apr.    9,1801 

The  progress  made  during  the  fiscal  year  was  as  follows : 

Excavated  on  the  bar  at  the  mouth,  75,982  cubic  yards,  scow  measure, 
costing,  at  the  contract  price  of  34  centos  per  cubic  yard,  $25,833.88. 
Work  not  yet  completed. 

Excavated  at  Zilwaukee  Bar,  25,368  cubic  yards,  scow  measure, 
costing,  at  the  contract  price  of  36  cents  per  cubic  yard,  $9,132.48  and 
resulting  in  a  channel  200  feet  wide  and  12  feet  deep  for  the  wh(>le  ex- 
tent of  the  bar. 

Excavated  at  Bristol  Street  Bridge,  in  the  city  of  Saginaw,  13,019 
cubic  yards,  scow  measure,  costing,  at  the  contract  price  of  36  cents 
per  cubic  yard,  $4,686.84,  resulting  in  a  navigable  channel  12  feet  deep 
and  2  dredge  cuts  wide  nearly  ha&  a  mile  in  length. 

Excavated  from  the  channel  of  Saginaw  River  below  Melbourne, 
23,623  cubic  yards,  scow  measure,  costing,  at  tlie  contract  price  of  36 
cents  per  cubic  yard,  $8,504.28. 

The  burnt  superstructure  of  the  CarroUton  revetment  was  repaired, 
as  well  as  the  wrecked  portion  of  the  lower  end  of  the  old  wing  dam  at 
ttie  head  of  Crow  Island,  and  the  latter  was  extended  downstream, 
terminating  upon  the  west  shore  of  the  island.  The  original  length  of 
the  wing  dam  was  900  feet.  It  is  now  1,685  feet  long,  with  a  shore  arm 
32  feet  long. 

The  present  condition  of  the  improvement  is  as  follows: 

i.  Bar  at  mouth  of  the  river. — A  channel  14  feet  in  depth  and  about 
160  feet  wide  has  been  made  across  the  crest  of  the  bar  from  deep  water 
at  the  mouth  of  the  river  to  a  point  on  the  light-house  range — or  axis  of 
the  proposed  channel — ^12,300  feet  from  the  front  light,  terminating  in  13 
feet  o{  water;  thence  northward  one  dredge  cut,  14  feet  deep  and  about 
22  feet  wide,  nearly  on  range  and  east  of  axis,  extends  3,800  feet  farther 
to  the  14-foot  curve  in  Saginaw  Bay. 

The  last  survey  of  the  channel  was  made  in  January  and  February, 
1891.  Itwas  then  found  that  in  order  to  complete  the  width  of  the  14-foot 
channel  to  the  projected  200  feet,  and  extend  it  to  the  14-foot  curve, 
which  is  at  a  distance  of  16,100  feet  from  the  front  light,  it  will  be 
necessary  to  remove  about  180,000  cubic  yards  of  material,  two-thirds 
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of  which  is  hard  clay,  and  one-lialf  of  it  with  a  face  of  only  1.5  feet. 
The  examination  also  developed  the  fact  that  tbe  crest  of  the  bar  along 
the  east  side  of  the  channel  is  slowly  but  constantly  being  raised  by 
accumulation  of  sand,  and  even  dex)osit  of  sewage  brought  down  by  the 
current  from  the  cities  above,  causing  the  east  bank-  of  the  dr^ged 
channel  to  cave  in  for  a  linear  distance  of  about  2,000  feet.  The  dredg- 
ing records  show  that  the  second,  third,  and  fourth  dredge  cuts  east  of 
the  range  line  have  been,  and  the  last  named  is  now,  being  dredged  for 
the  third  time  to  14  feet  depth  of  waler. 

J2.  JSssexviUe  ^ar.-^This  bar  has  come  into  special  notice  only  within 
the  last  two  years,  and  the  cost  of  its  improvement  was  not  included 
in  the  original  estimate.  It  was  surveyed  in  February  last.  To  make 
a  channel  across  it  14  feet  deep  and  200  feet  wide  will  require  the  re- 
moval of  48,000  cubic  yards  of  material,  and  the  resulting  channel  wiU 
be  about  3,000  feet  long, 

3.  Bay  City  front — 'So  complaints  regarding  the  uncompleted  chan- 
nel at  this  locality  have  reached  this  office  since  the  last  dredging  was 
done  there  in  1885.  Based  upon  an  examination  made  in  1884,  and  the 
dredging  done  during  that  and  the  subsequent  season,  it  is  estimated 
that  the  removal  of  41,564  cubic  yards  will  be  required  to  complete  the 
project. 

4.  Shoal  heUyw  Melbourn. — ^This  shoal  is  nearly  a  mile  in  length.  Dredg- 
ing on  it  was  commenced  in  1891.  To  complete  a  channel  12  feet  deep 
and  200  feet  wide  will  require  the  removal  of  74,137  cubic  yards  of  ma- 
terial in  addition  to  that  already  taken  out  This  estimate  is  based 
upon  the  ice  survey  of  February,  1891,  and  takes  no  account  of  any  de- 
I)osits  that  have  been  subsequently  made,  nor  of  any  that  may  occur 
hereafter. 

5i^Willow  IsUmd, — l^o  dredging  has  been  done  at  this  locality  since 
1884.  When  operations  ceased  at  that  time  the  removal  of  35,796  cubic 
yards  of  material  was  required  to  complete  the  project.  No  complaints 
as  to  this  portion  of  the  imi»*ovement  have  reached  this  office  since  that 
time. 

6.  New  Torh  Works  Bar. — During  the  last  two  seasons  loaded  ves- 
^sels  frequently  grounded  on  this  bar.  An  ice  survey  made  in  January, 
1892,  revealed  the  fact  that  the  channel  is  in  an  unsatisfactory  condi- 
tion, notwithstanding  the  considerable  amount  of  dredging  that  has 
been  done  upon  it  during  previous  years.  *  Based  upon  the  survey  re- 
ferred, to,  it  is  estimated  that  the  excavation  of  79,400  cubic  yards  of 
sand  wiU  be  required  to  make  a  channel  12  feet  deep  and  200  feet  wide; 
and  it  api>ears  somewhat  doubtful  whether  this  improvement  can  be 
made  permanent  without  supplementary  works  involving  the  construc- 
tion of  a  wing  dam,  or  equivalent  works. 

7.  Zilwaukee  Bar. — ^During  tlie  fiscal  year  a  channel  12  feet  deep  and 
200  feet  wide  was  completed  across  this  bar,  and  the  wing  dam,  in- 
tended as  a  protection  to  tbe  cbannel,  wa-s  extended  from  its  original 
leiigth  of  900  feet  to  its  present  length  of  1,G85  feet  It  is  hoped  and 
expected  that  the  channel  will  prove  to  be  permanent. 

5.  Carrollton  Bar. — ^The  extension  of  the  IJilited  States  revetment 
on  east  side  and  the  beam*  wall  on  the  west  side,  downstream  *to  deep 
water,  has  caused  the  channel  between  them  to  scour,  so  that  there  is 
now  a  channel  of  nearly  uniform  depth  of  12  feet.  It  is  possible  that 
no  further  expenditure  will  be  required  at  this  point  beyond  what  is 
necessary  to  keep  the  structures  in  repair. 

f),  8a{/inaw  (E.  8,)  river  front. — A  survey  of  this  locality  was  made 
in  January,  1892,  from  which  it  was  learned  that  while  there  are  small 
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areas  having  a  dey)th  of  12  feet  along  the  track  followed  by  tugs  in 
to\nug  rafts,  yet  these  areas  ate  not  connected.  The  bottom  consists 
of  fine  sand,  and  the  efforts  so  fiar  made  to  secure  a  channel  of  the 
projected  depth  have  not  been  successfol.  It  is  estimated  that  a  chan- 
nel 12  feet  deep  and  200  feet  wide  will  involve  the  excavation  of  abont 
86,000  cubic  yards  of  material.  Whether  such  a  channel  would  be  per- 
manent is  qmte  doubtful. 

10.  Bristol  Street  Bridge  Shoal. — ^The  improvement  of  this  reach  of 
the  river  was  begun  during  the  season  of  1891.  A  survey  made  in 
January,  1892,  shows  that  the  channel  had  not  deteriorated  during  the 
intervening  two  months.  Based  upon  the  survey  referred  to,  it  is  esti- 
mated that  to  obtain  a  channel  12  feet  deep  and  200  feet  wide  will  in- 
volve the  removal  of  49,300  cubic  yards  of  sand.  Whether  it  will  be 
permanent  when  made  is  very  doubtful. 

11.  South  Saginaw. — ^Nothing  has  yet  been  done  toward  improving 
the  long  reach  of  river  immediately  above  Mackinaw  Street  Bridge.  In 
order  to  make  a  channel  12  feet  deep  and  200  feet  wide  at  this  locality 
will  require  the  removal  of  about  100,000  cubic  yards  of  material,  and 
it  is  probable  that  once  made  it  will  require  frequent  redredging  to 
maintain  it. 

1^.  West  Channel  along  West  Bay  City. — This  is  not  a  part  of  the  origi- 
nal project.  The  sum  of  $15,000  has  been  expended  in  dredging  it  and 
at  the  date  of  the  latest  survey  (in  January,  1891)  it  was  found  in  much 
better  condition  than  expected.  It  can  not  be  regarded  as  x>ermanent, 
however. 

Summary. — The  amount  of  material  yet  to  be  removed  to  complete 
the. project  is  estimated  at  about  640,000  cubic  yards,  at  an  estimated 
cost  of  $281,203.  But  it  is  perfectly  well  understood  that  considerable 
portions  of  the  work  can  never  be  considered  as  permanently  completed, 
aad  that  more  or  less  dredging  will  always  be  required  after  each 
spring  freshet  at  a  probable  cost  of  not  less  than  $5,000  per  year. 

The  appended  report  by  Assistant  Engineer  B.  H.  Muehle,  gives 
much  information  in  detail  necessarily  omitted  from  this.  Particular 
attention  is  invited  to  his  schedule  of  dredging  heretofore  done,  and 
estimates  of  that  required  to  complete  the  original  project;  including 
$10,000  for  the  West  Channel  along  West  Bay  City,  and  $18,500  for 
improving  Essexville  Bar,  neither  of  which  were  comprised  in  the  origi- 
nal estimates.  It  will  be  observed  that  the  total  exceeds  the  balance 
yet  due  from  the  original  estimates;  but  if  the  amounts  already  ex- 
pended upon  the  Wesf  Channel  along.  West  Bay  City,  the  amount 
herein  estimated  for  its  further  improvement,  the  amount  of  the  esti- 
mate for  the  Essexville  Bar,  the  amounts  of  the  annual  expenditures 
already  made  and  hereafter  to  be  made  for  redredging — ^referred  to  in 
the  original  report  as  necessary,  and  estimated  at  $5,000  per  year — and 
the  amounts  expended  in  keeping  the  several  revetments  and  wing 
dams  in  rex>air,  and  the  sum  of  the  incidental  expenses  pertaining  to 
all  these  be  aggregated  and  the  total  deducted  (as  it  should  be  done) 
from  the  balance  required  as  shown  by  the  schedule,  the  remainder  will 
be  found  to  fajl  within  the  proportion  of  the  original  estimates  yet  re- 
maiin'ng  to  th(^  credit. 

During  the  fiscal  year  ending  June  30, 1803,  the  sum  of  $150,000,  in- 
cluding $10,000  for  West  Channel  along  West  Bay  City  and  $18,500 
for  Essexville  Bar,  can  be  profitably  expended  upon  the  improvement. 

Total  expenditures  to  Jano  30,  1891 $503,331.78 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) . .  .f::.  52, 326. 00 

iitized  by  vj  ■ 

Total  expenditures  to  June  30,  1892 555,657.78 
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Saginaw  River  is  in  the  collection  district  of  HaroD,  Micb.    The  nearest  p<yrt  of 
entry  is  Port.  Huron.    The  nearest  light-house  is  at  the  mouth  of  the  river. 

Money  stdUmeiit. 

July  1, 1891,  balance  nnexpended $73,727.42 

June  SO,  1892,  amount  expended  during  fiscal  year 61, 109. 73 

July  1, 1892,  balance  unexpended 12,617.69 

July  1,  1892,  outstanding  DabiUtiea $8,810.45 

July  1,  1892,  amount  coyered  by  uncompleted  contracts 3, 352. 50 

11,662.95 

July  1, 1892,  balance  available 954.74 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 100, 954. 74 

{Amount  (estimated)  required  for  completion  of  existing  project 68, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  68, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


A]^opriaUon9  far  improring  Saginaw  Siver,  MieiMgan. 


June  23,  1866 $67,500 

March  2, 1867 28,000 

July  25,  1868 9,000 

July  11,  1870 1,500 

June23,  1874.. 15,000 

March3,  1875 30,000 

Augu8t3,1876 11,000 

June  18, 1878 25,000 

March  3, 1879 8,000 


June  14,  1880 $15,000 

March  3, 1881 10,000 

August  2, 1882 125,000 

July  5,  1884 50,000 

August  5, 1886 33,750' 

August  11, 1888 65,000 

September  19,  1890 *....    75,000 

Total 568,750 


REPORT  OF  MR.  B.  H.  MUEHLE,  ASSISTANT  ENGINEER. 


United  States  Ekginrer  Office, 

Detroit,  Mich.,  Julg  1, 1898. 
General:  I  have  the  honor  to  submit  my  annual  report  upon  the  work  of  improv- 
ing Saginaw  River^  Michigan,  for  the  fiscal  year  ending  June  30, 1892. 

Several  works  or  improvement,  in  contiuuntion  of  the  approved  general  project, 
wore  in  progress  at  the  beginning  of  the  fiscal  year,  involving  the  expenditure  of  the 
sum  of  $75,000  appropriated  by  act  of  Congress  dated  September  19, 1890,  one-half  of 
which  sum  was  to  be  expended  **  above  Bay  City." 
The  following  contracts  were  in  forte  on  July  1,  1891 : 

1.  McCollum  &  Lee,  Welland,  Ontario,  dated  April  9,  1891,  for  dredging  channel 
across  the  bar  at  the  mouth  of  the  Saginaw  River,  at  34  cents  per  cubic  yard,  scow 
measurement. 

2.  Thomas  M.  Hubbell,  Detroit,  Mich.,  dated  February  21,  1891,  for  dredgiug 
channels  "  above  Bay  City,"  at  36  cents  per  cubic  yard,  scow  measurement. 

3.  John  G.  Owen,  Saginaw,  Mich.,  dated  February  21,  1891,  for  furnishing  and 
delivering  pine  timber  at  $20,  pine  plank  at  $14,  and  hemlock  plank  at  $9.&  per 
1,000  feet,  board  meosure. 

4.  Carkin,  Stickney  &  Cram,  of  Saginaw,  Mich.,  dated  February  21,  1891,  for 
funiishing  and  delivering  wrought-iron  screw  and  washer  bolts  and  tie-rods  at $4. 19, 
and  cut  nails  at  $2.98  per  pound. 

The  improvements  whicn  were  made  under  these  contracts  during  the  fiscal  year 
are  described  as  follows: 

1.  Channtl  aoro$8  the  bar  at  the  mouth  of  the  river. — The  contractors,  with  one  dredge, 
one  tug,  and  two  dump  scows,  continued  the  fourth  cut  west  of  the  range  line  or 

'  \  of  the  proposed  200-foot  channel,  northward  to  the  13-foot  curve  which  is  foaod 
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at  a  distance  of  12,300  feet  from  the  front  range  light ;  brought  the  unfinished  first. 
8econd,  and  third  outs  to  the  same  terminns,  and  made  a  complete  second  and  partial 
third  cut  eaat  of  the  range,  closing  operations  for  the  season  of  1891  on  November 
21, 1891.  By  anthority  of  the  Chief  of  Engineers — ^the  contract  having  been  extended 
to  August  15,  1892 — the  contractors  resumed  dredging  on  the  2l8t  day  of  April,  1892, 
and  continued  it  to  the  end  of  the  fiscal  year;  completing  the  third  cut  east  of  range 
to  the  13-foot  curve,  and  extending  the  fourth  cut  to  a  point  11,200  feet  distant  from 
the  front  range  light.  All  excavated  material  was  dumped  in  Saginaw  Bay,  about 
1  mile  east  of  the  outer  end  of  the  dredged  channel.  The  result  of  the  work  of 
dredging  under  this  contract  may  be  summarized  as  follows: 


Date. 


Linear 
feet. 


Cubic 
yards. 


Fourth  cat  west July  1-Scpt.  21,  1891 


Third  out  west Aug.  29-Sept.  21,  1891 


Second  out  west 
First  cut  west. . 
Second  cut  east 
Third  cut  east  . 

Do 

Fourth  eat  east 


5,859 
1,332 


Total 


Aug.  15-26,  1891 \    1,371 


Aug.  22-25.  1891  . 
Sept.  2«-Nov.  7,  1891 . 

Nov.  7-21,  1891 

Apr.  21-Jaiie  8,  1892. 
June  8-30, 1892 


364 
8,540 
2,610 
4,724 
4,320 


17,821 

3,734 

2.792 

578 

18,550 
0,846 

13,661 

15,000 


*75,983 


*  The  remoyal  of  which  cost,  at  the  contract  price  of  34  cents  per  cubic  yard,  the  sum  of  $25,833.88. 

2.  Channel  ''above  Bay  Ctfy."— Under  contract  with  Thomas  M.  Hnbbell,  dredging 
was  continued  at  the  beginning  of  the  fiscal  year  with  one  dredge  in  the  channel 
across  the  Zilwaukee  Bar  at  the  head  of  Crow  Island.  This  work  was  completed 
October  3,  1891,  a  channel  200  feet  wide  and  12  feet  deep  having  been  made  in  accord- 
ance with  the  approved  project,  by  excavating  25,368  cubic  yards  of  sand,  at  a  cost 
or$9,132.48.  The  same  dredge  was  then  employed  in  commencing  the  improvement 
of  the  channel  across  a  shoal  at  the  Bristol  Street  Bridge,  in  the  city  of  Saginaw,  for 
which  a  special  allotment  was  made  from  the  appropriatioti  for  Saginaw  River 
"above  Bay  City."  Between  September  17  and  November  2, 1891, 13,019  cubic  yards 
of  sand  were  excavated  at  an  expense  of  $4,686.84,  resulting  in  a  navigable  channel 
12  feet  deep  and  two  dredge-cuts  wide,  and  nearly  half  a  mile  in  length.  On  the 
12th  of  August,  1891,  the  same  contractor  furnished  a  second  dredge,  as  he  was 
required  to  do  by  the  terms  of  the  specifications.  This  dredge  was  used  in  improv- 
ing the  channel  of  Saginaw  River  below  Melbourne,  and  worked  there  continuously 
until  November  27.  1891,  when  the  season's  operations  were  terminated  on  account 
of  the  formation  of  ice,  and  the  contract  was  closed.  On  the  2d  of  November,  1891, 
the  first  dredge  joined  the  plant  at  Melbourne,  and  worked  there  to  the  end  of  the 
season.  The  operations  at  Melbourne  resulted  in  making  a  navigable  channel  12 
feet  deep,  85  feet  wide,  and  about  2,575  feet  long  across  the  crest  ot  the  shoal  imme- 
diately below  the  Melbourne  lumber  docks,  this  partially  removing  the  most  serious 
obstruction  to  navigation  in  this  locality.  The  dredges  excavated  ^,623  cubic  yards, 
at  a  cost  of  $8,504.28. 

The  total  amount  of  dredging  done,  under  contract  with  Thomas  M.  Hubbell  dur- 
ing the  fiscal  year,  was  62,010  cubic  yards,  and  its  cost  $22,323.60. 

A  small  portion  of  the  excavated  material,  principally  clay,  was  put  into  dump 
scows  and  carried  a  distance  of  about  14  miles  to  the  dumpiug  ground  in  Saginaw 
Bay :  another  portion  was  transferred  to  the  City  Hall  Dock  and  grounds,  adjacent 
to  the  Bristol  Street  Bridge,  in  the  city  of  Saginaw,  and  the  balance  dumped  in 
various  private  slips,  and  with  the  aid  of  an  elevator  dredge,  redredged  and  used 
for  filling  lumber  docks,  wharves,  and  swamp  land.  The  following  schedule  shows 
the  quantities  thus  disposed  of: 

Cubic  yards. 

Saginaw  Bay  dumping  ground .* 19,948 

City  Hall  Dock,  Saginaw .' 13,;i">5 

Behind  Beam  Wall,  at  Crow  Island 11,408 

MershonsSlip 9,601 

Eastmans  Slip 7,401 

On  revetment  at  CarroUton 297 

Total 62,010 

It  18  deemed  appropriate  in  this  connection  to  note  the  fact  that  the  selection  of  a 
snitable  place  of  deposit  for  the  excavated  material  is  a  difficult  problem  to  solve 
when  projects  for  improving  Saginaw  River  ''above  Bay  City''  are  being  made. 
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The  comparatively  high  price  per  cubic  yard  (36  cents),  at  which  the  last  cont'mct  waa 
let  to  the  lowest  bidder — other  bids  having  been  39, 40,  and  421  cents,  respectively — 
is  readily  accounted  for  when  it  is  considered  that  the  Government  can  fiifnish  no 
more  convenient  dumping  ground  than  the  one  in  Saginaw  Bay ;  and  the  contractor 
is  required  to  remove  the  fiedged  material  the  best  way  he  can;  subject,  however, 
to  restrictions  as  to  dumping  m  the  channel  or  near  it,  for  the  purpose  of  redredg- 
ing,  and  to  selection  of  all  places  of  deposit. 

The  repairs  of  the  burnt  portion  of  tne  Carrollton  revetment  and  the  repairs  and 
extension  of  the  wing  dam  at  the  head  of  Crow  Island  were  in  progress  at  the  be- 
ginning of  the  tiscal  year,  and  were  completed  at  the  end  of  October,  1891.  The 
timber,  plank,  and  ^px  materiuls  were  furnished  under  the  contracts  hereinabove 
specified,  and  the  wMt  done  by  hired  labor.  The  following  materials  were  furnished 
and  delivered  during  the  fiscal  year : 

By  John  G.  Owen : 

15,264  feet,  B.  M.,  pine  timber,  at  $20  per  M $905.28 

4,037  feet;  B.  M.,  pine  plank,  at  $14  per  M 56.52 

20,448  feet,  B.  M.,  hemlock  plank,  art  ^.25  per  M 189.14 

*  550.94 
By  Carkin,  Stickney  &  Cram : 

354  tie  rods,  1^  inches  by  14  feet  6  inches,  19,387  ponnds,  at  4.19  cents..  ^  81d. 81 

56  tie  rods..  1^  inches  by  6  feet  6  inches,  1.822  pounds,  at  4.19  cents. ..  76. 34 

77  screw  bolts,  1^  inches  by  38  inches,  1,335  pounds,  at  4.19  cents 55. 94 

60  kegs  8-inch  cut  nails,  6,000pound8,  at  2.98  cents 17&80 

1,123.39 
The  following  amounts  were  expended  for  materials  and  labor  on  repairs: 


At  CarroU. 
ton. 

At  Wing 
Dam. 

For  timber  and  plank 

$204.00 

812.31 

t,  197.45 

I33&.22 

For  tie  rods,  bolts,  and  nails ' 

81L08 

For  labor  - ..                                    

646.52 

Total .• 

^218.76 

1,292.82 

The  work  of  repairing  the  Carrollton  revetment  consisted  in  stripping  off  the 
burnt  superstructure,  removing  part  of  the  old  filling,  then  topping  and  facing  the 
old  pUes  and  bolting  waling  timber  to  the  front  row  by  means  of  wrought  iron  tie 
rods,  connecting  with  the  piles  in  the  rear  row,  and  by  means  of  short  screw  and 
washer  bolts  with  intermediate  piles  in  the  front  row.  The  beam  wall  extenMon 
of  the  wing  dam  at  the  head  of  Crow  Island,  was  designed  as  an  additional  pro- 
traction and  for  securing  greater  permanency  of  the  adjacent  dredged  channel.  The 
wrecked  portion  of  the  lower  end  of  the  old  wing  dam  (originally  900  feet  long) 
having  been  removed  by  the  dredge,  and  a  trench  excavated  along  the  site  of  the 
proposed  extension,  the  beam  wall  was  built  on  a  sliglit  curve  downstream  termi- 
nuting  upon  the  west  shore  of  Crow  Island.  The  entire  length  of  the  wing  datad 
and  extension  is  now  1,685  feet,  with  a  shore  arm  32  feet  long.  The  old  wing  dam 
was  strcngthoned  by  means  of  tie  rods  6  feet  6  inches  long,  connecting  the  front 
row  with  the  rear  row  of  piles  at  intervals  of  15  feet. 

The  -steam  launch  Ethely  t-emporarily  transferred  from  the  Harbor  of  Refu^,  Lake 
Huron,  to  the  Saginaw  River  improvement  on  July  5,  1889,  was  in  commission  from 
the  beginning  of  the  fiscal  year  to  the  end  of  the  season  of  navigation  of  1891.  Her 
running  expenses  during  that  time  were  paid  out  of  two 'different  allotments  of  the 
appropriation  for  Saginaw  Kiver,  as  follows: 


General 
appropria- 
tion. 


Above  Bay 
City. 


TotaL 


S.ilarje«  of  master  and  engincman  — 
Labor  on  repairH,  cleaning  boiler,  etc 
Supplieft : 

Materials  for  repairs 


$765.00 
3.00 

80.25 
7.45 

864.70 


$56.25 

20.26 
6.67 

82.17 


$7«.00 
S6.a5 

109.50 

13.13 

946.87 
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The  lannoh  was  used  almost  daily,  transferring  materials  and  men  engaged  on  the 
works  of  impTovenient,  daring  examipations  nnd  surveys  incident  thereto,  and  on 
trips  of  inspection  by  the  assistant  engineer  between  the  city  of  Saginaw  and  the 
mouth  of  the  river.  At  the  close  of  the  season  of  1891  the  launch  was  laid  up,  and, 
with  other  United  States  property,  placed  in  charge  of  a  watchman  at  Zilwaukee. 
Her  hnll  was  slightly  damaged  by  the  ice,  and  frequent  pumping  did  not  keep  her 
afloat,  so  that  she  was  allowed  to  settle  to  the  river  bottom,  in  shoal  water.  Partly 
on  account  of  this  damage  and  partly  of  her  having  been  found  nnsnitable  and  inade- 
quate for  the  service  required,  owing  to  insufficiency  of  speed,  it  was  deemed  advis- 
able to  dispose  of  her  at  the  opening  of  the  season  of  1892,  and  her  sale  at  pablic 
auction  was  ordered  by  the  Chief  of  Engineers,  under  date  of  Jane  6, 1882.  June  28, 
1892,  the  boat  was  sold,  accordingly,  for  the  sum  of  $250. 

During  the  months  of  January  and  February,  1892,  ice  surveys  were  made  in  ac- 
cordance with  your  instructions  dated  January  11,  1892,  at  the  following  places  In 
Saginaw  River : 

1.  Shoal  at  Bristol  Street  Bridge,  in  the  city  of  Saginaw. 

3.  River  front  of  Saginaw  (east  side)- below  the  Genesee  avenue  and  the  Flint  and 
Pare  Marquette  Railroad  bridges. 

3.  Shoal  at  the  New  York  m>rks. 

4.  Shoal  near  the  mouth  of  the  river,  between  the  light-houses  and  the  village  of 
Essexville. 

Maps  of  these  surveys  were  made  by  me  during  the  closing  months  of  the  fiscal 
year,  together  with  computations  of  quantities  of  materials  yet  to  be  removed  by 
dredging,  in  order  to  complete  the  present  approved  project  for  improving  Saginaw 
River. 

Based  on  the  latest  examinations  of  the  different  localities,  I  have  prepared  a  do- 
Bcripiion  of  i  he  present  condition  and  brief  history  of  all  the  obstructions  to  navi- 
gation in  Saginaw  River,  for  the  purpose  of  showing  how  complicated,  difficult, 
and  costly  the  river  improvement  has  been  and  will  continue  to  be  until  such  time 
as  it  may  be  considered  satisfactorily  and  finally  completed. 

The  approved  project  consists  in  providing  a  dredged  channel  14  feet  deep  and  200 
feet  wide  from  Saginaw  Bay  to  the  Portsmouth  Bridse  at  South  Bay  City,  and  thence 
a  channel  12  feet  deep  and  200  feet  wide  to  the  head  of  navigation,  a  oistance  of  25 
miles. 

The  first-named  reach  of  river  has  been  entitled  the  ''General  improvement"  and 
the  other  ''  above  Bay  City.''  This  separation  is  due  to  the  fact  that  the  Saginaw 
River  flows  through  two  Congressional  districts,  the  Representatives  of  which  have 
always  preferred  a  division  of  the  appropriation  for  Saginaw  River,  and  have  the 
amounts  particularly  specified  in  every  river  and  harbor  bill  passed  by  Congi-eRs ;  so 
that,  even  though  there  is  but  one  general  project  for  the  improvement  of  the  river, 
its  execution  is  regulated  by  the  terms  of  the  appropriations,  and  forms  two  sepa- 
rate sections  of  the  work. 

A.   GENERAL  IMPROVEMENT. 

1.  bar  at  maui\, — ^This  Is  unquestionably  the  most  important  part  of  the  improve- 
ment, providing  as  it  does  for  tne  passage  of  all  vessels  navigating  the  Saginaw  River 
across  the  outer  bar  to  and  from  Saginaw  Bay  and  Lake  Huron.  A  channel  of  14 
feet  in  depth  and  about  160  feet  wide  has  thus  far  been  made  across  the  crest  of  the 
bar  from  deep  water  at  the  mouth  of  the  river,  to  a  point  on  the  light-house  range, 
or  axis  of  the  proposed  channel,  12,300  feet  from  the  front  light,  terminating  in  13 
feet  of  water;  thence  northward  one  dredge  cut  14  feet  deep  and  about  22  feet  wide, 
nearly  on  ran^  and  east  of  the  axis,  extends  3,800  feet  farther  to  the  14- foot  curve 
of  soundings  in  Saginaw  Bay. 

The  last  survey  of  the  channel  was  made  in  January  and  February,  1891 ;  it  was 
found  that  in  order  to  complete  the  width  of  the  14-foot  channel  to  the  projected  200 
feet  and  extend  it  to  the  14-foot  curve — which  is  at  a  distance  of  16,100  feet  from 
the  frt>nt  light — ^it  will  be  necessary  to  excavate  180,000  cubjc  yards,  two- thirds  of 
which  is  hard  clay,  and  one-half*  of  this  with  only  1.5  feet  depth  of  excavation 
or  fftce.  The  examination  also  developed  the  fact  that  the  crest  of  the  bar  along 
the  east  side  of  the  channel  is  slowly  but  constantly  being  raised  by  accumu- 
lation and  deposit  of  sand  and  even  sewage  brought  down  by  the  current,  causing 
the  east  bank  of  the  dredged  channel  to  cave  in  within  a  linear  distance  of  about 
2,000  feet.  The  dredging  records  showthat  the  second,  third,  and  fourth  dredge  cuts 
east  of  the  range  line  have  been  and  the  last-named  is  now  being  dredged  to  14  feet 
deptii  of  water  for  the  third  time. 

5.  E$$exville  Bar. — ^This  is  a  shoal,  located  between  the  village  of  Essexville  and 
the  light-houses  near  the  mouth  of  the  river,  and  was  not  included  in  the  original 
estimate,  having  come  into  notice  within  the  last  two  years,  during  the  prevailing 
extremely  low  water.    The  first,  last,  and  only  examination  (siuce  the  lake  survey 
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iu  1858)  was  made  in  Febraary,  1892.  It  ebows  a  navigable  channel  with  12  feet  of 
water.  By  excavating  48,000  cubic  yards,  a  channel  14  feet  deep  and  200  feet  wide 
and  3,000  feet  long  can  be  made  across  this  shoal,  and  steps  are  beins  taken  to  have 
the  im})rovement  commenced  under  a  supplementary  contract  with  McCoUum  & 
Lee,  using  the  available  balance  of  the  appropriation  for  Saginaw  River  for  that 
purpose. 

3.  Bay  City  Front — The  last  examination  was  made  in  1884;  the  estimated  quan- 
tity remaining  at  that  time  was  81,600  cubic  yards.  In  1884  15;416  cubic  yards  were 
excavated ;  and  in  1885  24,620  cubic  yards,  leaving  41,564  cubic  yards  yet  to  be  re- 
moved in  order  to  complete  the  project  according  to  the  above  estimate.  No  com- 
plaints having  been  heard  since  1885,  it  is  supposed  that  the  improvement  in  this 
locality  is  permanant  and  satisfactory,  even  though  it  be  incomplete. 

B.  ABOVX  BAY  CITY. 

/.  Shoal  below  Melbourne. — ^This  reach  of  the  river  was  included  in  the  ice  Burveys 
made  in  February,  1891.  It  extends  from  the  lower  end  of  the  Melbourne  lumber 
docks  to  the  mouth  of  the  Sheboyganning  Creek,  a  distance  of  nearly  1  mile,  the 
channel  being  confined  between  the  extensive  store  booms  of  the  Tittabawassee 
Boom  Company.  During  the  season  of  1891  dredging  was  commenced  to  make  a 
channel  12  feet  deep  and  200  feet  wide :  the  total  estimate,  based  on  the  last  snrvey, 
was  97,760  cubic  vards;  of  this  quantity,  23,623  cubic  yards  were  removed  iu  1891, 
leaving  74,137  cubic  yards  yet  to  be  excavated  in  order  to  complete  the  project. 

f .  Irillow  Islawi.-^mce  the  last  examination  of  this  channel  was  made,  in  1884,  no  . 
dredging  has  been  done,  and  the  estimated  quantity  of  material  to  be  removed  to 
complete  project  was  35,796  cubic  yards.  However,  as  the  material  through  which 
the  channel  along  Willow  Island  was  dredged  consisted  principally  of  ol&^,  th&  im- 
provement, as  far  as  it  has  progressed,  appears  to  be  permanent  and  satisfactory, 
and  no  complaints  have  been  made  as  to  its  insufficiency  of  available  depth  for  safe 
navigation. 

S.  New  York  Worki  Bar, — Although  considerable  dredging  had  been  done  in  pre- 
vious years,  loaded  vessels  were  frequently  dela>  ed  during  the  last  two  seasons  by 
getting  aground  on  the  lower  end  of  this  bar.  An  ice  survey  was  therefore  made  in 
January,  1892,  for  the  purpose  of  learning  its  present  condition.  It  was  found  that 
the  channel  depth  had  deteriorated  to  a  considerable  extent,  owing  to  deposit  of 
sand  in  the  channel  opposite  a  middle  ground,  the  location  of  which  ma^  be  the  pri- 
mary cause  of  such  deposit.  To  dredge  a  channel  200  feet  wide  and  12  &et  deep  will 
necessitate  the  excavation  of  79,400  cubic  yards,  mostly  sand,  and  it  a})pears  some- 
what doubtful  whether  this  improvement  can  be  made  permanent  without  some 
further  supplementary  project  involving  the  construction  of  a  wing  dam  or  other- 
wise. 

4.  Zihoaukee  Bar, — ^This  is  located  at  the  head  of  Crow  Island,  and  is  one  of  the 
original  obstructions  to  navigation  which  wore  found  when  (in  1876)  the  Govern- 
ment first  undei-took  the  improvement  of  Saginaw  River  above  Bay  City.  A  history 
of  this  bar,  describing  in  detail  all  efforts  made  to  permanently  remove  the  obstmc- 
tion,  may  be  found  on  page  2147  of  the  Annual  Report  of  the  Chief  of  Encineei^  for 
the  year  1885.  The  last  examination  and  survey  was  made  in  February ~  1891 ;  the 
project  for  the  final  removal  of  this  bar  was  then  submitted  and  approved,  and  dur- 
ing the  season  of  1891  a  channel  12  feet  deep  and  200  feet  wide  was  made  by  exca- 
vating 32,491  cubic  yards  of  sand  and  clay.  The  extension  of  the  wing  dam  f^om 
900  feet  to  1,685  feet  was  designed  as  a  protection  for  the  adjacent  channel,  and  it  is 
stronglv  believed  that  the  channel  improvement  in  this  locality  is  permanent.  The 
Zilwaukee  Bar  may  therefore  be  dro])ped  henceforth  from  the  list  of  obstructions 
to  navigation  in  Saginaw  River  "above  Bay  City." 

5.  CarrolUon  Bar, — llie  same  may  also  be  said  and  done  with  this  original  and 
notorious  obstruction  in  Saginaw  River,  a  com])lete  history  of  which  is  given  on  page 
2143,  et  8eq,y  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1885.  Since  that 
year  the  projects  for  improving  the  Carrollton  Channel  included  the  extension  of 
United  States  revetment  on  the  east  side^  and  the  beam  wall  on  the  west  side,  down- 
stream to  deep  water  opposite  Charles  W.  Grant  <&  Co.'s  sawmill,  together  with  nec- 
essary repairs  of  the  revetment  where  it  was  partially  destroyed  by  fire.  Only  a 
small  amoimt  of  dredging  was  done,  as  the  current  of  the  river,  being  confined  be- 
tween these  structures  and  thus  accelerated,  has  scoured  the  channel  bottom  so  as 
to  give  a  nearly  uniform  depth  of  12  feet  and  more.  The  last  examination,  made  in 
February,  1891,  clearly  showed  the  favorable  condition  of  the  Carrollton  Channel; 
and  it  is  confidently  expected  that  no  more  money  need  be  allotted  from  future  ap- 
propriations for  this  reach  of  the  Saginaw  River,  excepting,  perhaps,  for  necessary 
expenses  in  keeping  the  above-described  structures  in  good  repair. 

6.  Saginaw  {east  aide)  riverfront, — An  ice  survey  of  the  river  channel,  extending  from 
the  Genesee  Avenue  Bridge  to  about  one-quarter  of  a  mile  below  the^^int  and  P^re 
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Marqaette  Railroad  Bridge,  was  made  in  January,  1^.  The  map  of  aoundings 
shows  that,  while  there  are  small  areas  with  12  feet  aepth  of  water  afong  the  trail  of 
the  tQfl;B  which  are  used  in  towing  rafts,  these  areas  are  not  connected  and  do  not 
famish  a  safe  and  convenient  channel  for  loaded  vessels,  either  those  passing  down 
stream  with  lomber  and  other  products  from  the  sawmills  farther  np  stream  or  snch 
afl  are  nsed  for  bringing  coal,  limestone,  and  building  materials  to  the  wharves  along 
the  river  fronts  of  tne  city  of  Saginaw.  The  river  bottom  within  this  reach  of  the 
river  consists  of  fine  sand  and  previous  efforts  in  dredging  a  narrow  channel  for 
temporary  relief  were  not  attended  with  success,  as  the  dredge  cuts  were  soon  filled 
up  again  by  the  action  of  passing  steamboats,  from  the  apparently  inexhaustible 
supply  of  soft  material  adjacent  thereto.  It  is  estimated  that  a  channel  12  feet  deep 
and  200  feet  wide,  can  be  made  by  excavating  86,000  cubic  yards.  Whether  such  a 
dredged  channel  will  be  permanent  is  considered  very  doubtful. 

7.  JBriBtol  Street  Bridge  Shoah-^ThiB  extends  from  a  point  1,800  feet  above  to  1,000 
feet  below  the  Bristol  Street  Bridge,  which  spans  the  river  in  the  central  part  of  the 
city  of  Saginaw.  The  improvement  of  this  reach  of  the  river  was  commenced  dur- 
ing the  season  of  1881,  as  hereinbefore  described.  An  ice  survey  was  made  in  Jan- 
uary, 1892,  and  the  map  of  the  soundings  shows  that  the  dredged  channel  had  not 
deteriorated  during  the  two  months  intervening.  The  estimated  quantity  of  ma- 
teaciBiL  yet  to  be  removed  in  order  to  make  that  channel  the  required  width  of  200 
feet  is  49,300  cubic  yards.     Its  permanency  after  completion  is  also  an  open  question. 

8,  JSoulh  Saginaw.— Dvaing  the  preliminarv  examination  of  the  river,  made  in  the 
fall  of  1881,  a  long  reach  of  river  immediately  above  the  Mackinaw  Street  Bridge  at 
South  Saginaw  was  found  to  have  less  than  12  feet  depth  of  water,  and  the  esti- 
mated quantity  of  material  to  be  excavated  in  order  to  make  a  channel  200  feet  wide 
and  12  feet  deep,  based  on  that  examination  of  1881,  was  100,000  cubic  yards.  A  sub- 
sequent examination  of  the  same  locality  resulted  in  an  estimate  of  70,000  cubic 
yards.  There  has  been  no  attempt  made  to  commence  the  improvement  of  the  river 
channel  in  this  vicinity,  because  the  biennial  appropriations  for  the  improvement  of 
the  entire  river  have  been  too  small  to  warrant  an  allotment  for  this  purpose.  In 
the  absence  of  a  later  examination,  I  am  inclined  to  retain  the  larger  estimate,  t.  e., 
100,000  cubic  yards. 

O.  WEST  CHANNEL  ALONG  WEST  BAY  CITY. 

Special  allotments  having  been  made  from  two  appropriations  for  improving  Sag- 
inaw River,  viz^  $5,000  August  5, 1886,  and  $15,000  August  11,  1888,  these  amounts 
were  expended  m  accordance  with  a  supplementary  project  for  improving  the  webt 
channel  of  the  Saginaw  River,  dated  April  11,  1887.  An  ice  survey  of  the  three 
sections  of  the  west  channel  which  were  dredged  was  made  in  January,  1891.  The 
improvement  waa  found  in  good  preservation.  The  sum  of  $10,000  has  been  esti- 
mated as  the  amount  required  for  completing  this  special  project. 

The  following  schedule  is  a  recapitulation  of  the  estimated  (luantities  required  to 
be  removed,  based  on  the  present  condition  of  the  channel  of  Saginaw  River  and 
giving  the  amounts  necessary  to  complete  the  approved  project : 


No. 


13 


Karnes  of  shoals. 


E«tinifttes. 


Year.  I 


i    Cubie 
yards. 


A.  General  impTovement: 

Onterbar 1891 

BsaexTille 1892 

BayCity 1884 


180,000 
48,000 
81,900 


Dredged  since. 


Year. 


1891 
1892 


Cubic 
yards. 


56,523 
28,061 


CI  1884 
I'  1885 


Total. 


B- Above  Bay  City:  '  ' 

Melbourne 1891  i    97,760 

Willow  Island 1884'    35,796 

KewYorkworlcs 181)2  1    79,400 

Zilwaukee '  1801  |    30,000 

Carrolltoii 1891  i 

•    '*  ■  1892  1    86,000 

1892  ;    40,a00 
1881  1  100,000 


15, 410 
24,620 


I  1891         23,628 


Estimates  June  30, 1892. 


Cubic 
yards. 


94,816 
48,000 
41,564 


1891 


32,491 


Sacinaw  (eaat  side). 

Bristol  street 

Soutli  Saginaw 


T^tal. 


C.  West    cliannel    along    West 
BayCity 


74, 137 
:K,  796 
79,400 


Price.    Amount. 


Centa. 
50 

35 

30 


86,000 
49,300  ' 
100, 000  I 


f  52, 149 
18,500 
18,716 


84,305 


32,620 
15,750 
34.986 


37, 840 
21, 692 
44,000 


186, 838 


Grand  total. 


l-D+gite^bv 


Gop 


10,000 
281,  203 
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The  several  amoants  in  the  above  schedale  inolade  the  usttal  10  per  cent  addition 
for  contingencies  of  superintendence  and  engineering;  yet,  La  view  of  the  fact  that 
Honie  of  the  dredged  channels  are  known  to  deteriorate  more  or  less  by  the  action  of 
the  spring  freshets,  a  sum  not  less  than  $5,000  should  be  added  annnally  in  computing 
the  estimated  amount  require^  to  complete  the  existing  project,  for  the  purpose  ol 
covering  expenses  for  redredging,  necessary  examinations  and  surveys,  extraordinary 
repairs,  offi(;e  expenses,  and  other  incidentals.  Therefore  the  amount  required  at  the 
close  of  the  fiscal  year  ending  June  30, 1892,  for  the  completion  of  the  existing  proj- 
ect is' $286,203. 

Annexed  hereto  I  beg  leave  to  submit  commercial  statistics  of  the  Saginaw  River, 
compiled  from  the  eleventh  annual  review  of  the  Saginaw  Board  of  Trade,  for  the 
calendar  year  1891. 

Very  respectfully,  your  obedient  servant, 

B.  H.  MUEHIIE, 

jMiatant  Etigineer,  etc. 
Gen.  O.  M.  Poe, 

CoUmel  of  EngiM$r9,  U.  S.  A. 


COMMVRCIAIi  STATISTICS. 


Principal  products  manufactured  and  shipped  from  the  Saginaw  River,  Mtehigan,  during 

the  calendar  year  of  1891. 


Articles. 


Qmintities. 


Tmis  of 

2,000 
poniHlB. 


Pine  lumber  . 

Shingles 

Lath 

Salt. 


Stoves 

Headiugs 

Hardwood  and  homlock.. 


.feet,B.M.. 

pieces.. 

pieces.. 

....barrels.. 

pieces.. 

sets.. 

,.feetB.M.. 


768,610,548 

222,007,250 

153,807,800 

l,774,84i 

28,170,402 

1,689,417 

67,897,600 


Total. 


1,187,916 
33,881 
88,452 
266,227 
14,000 
8,279 
185.795 


1,629,150 


These  figures  were  obtained  from  the  Eleventh  Annual  Review  issued  by  the  Sag. 
in  aw  Board  of  Trade,  for  the  season  of  1891.  Sufficient  tonnage  should,  however, 
be  added  to  make  the  total  at  least  2,000,000  tons,  which  includes  mannfacturea 
lumber,  machinery,  furniture,  and  other  products  of  which  no  records  have  been 
kept. 

One-half  of  this  tonnage  is  shipped  by  water,  the  other  by  rail,  there  being  six 
railroads  which  compote  with  the  water  routes  and  with  each  other  for  the  trans- 
portation of  the  products  and  commerce  of  the  Sagiuaw  Valley. 


L  L  10. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HURON, 

MICHIGAN. 


Prior  to  1876  vessels,  when  cauglit  in  heavy  weather  near  the  dan- 
gerous Pointe  aux  Barques,  the  southerly  headland  of  the  mouth  of 
Saginaw  Bay,  were  compelled  to  run  a  distance  of  60  miles  and  find  a 
refuge  in  St.  CJair  Eiver.  After  the  subsidence  of  the  storm  those 
upward-boiuid  had  to  work  their  way  back  again. 

The  project  for  the  construction  of  a  harbor  of  refuge  at  Sand  Be^ieh 
was  adopted  in  1873  and  consisted  of  a  breakwater  constructed  of  tim- 
ber cribs  filled  with  stone,  inclosing  an  area  which  is  to  be  deepened 
by  dredging. 
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The  estimate  of  the  probable  cost  of  the  improvement  was  #1,442,500. 
The  sum  of  $1,155,000  has  been  appropriated  for  the  work  and  it  was 
practically  completed  in  1885  at  a  cost  of  about  $975,000.  Few  im- 
provements have  resulted  in  greater  benefit  to  the  lake  commerce,  as 
is  shown  by  the  infrequency  of  disasters  in  the  vicinity  since  it  became 
available. 

The  following  statement  shows  the  various  contracts  in  force  during 
the  fiscal  year  ending  June  30, 1892,  and  the  present  condition  of  each: 


N«me  of  contractor. 

Contract  for— 

Date  of  con- 
tract 

Bemarks. 

ChaanoeyS.  Mitchell 

Hire  of  dredging  plant 

Coal .*. . . 

Jane  16, 1890 
Mar.    7,1891 
Mar.  26,1892 

Closed  Jane  30, 1892. 
CloaedDec.31,1891. 
Closed  Apr.  30, 1892. 

J.Jenluak  Co 

H.  B.  Edwards  &  Co 

Sliip  chandlery 

Under  contract  with  Chauncey  E.  Mitchell,  dated  June  16, 1890,  for 
hire  of  dredge  and  outfit  by  the  hour,  dredging  was  continued  until 
the  close  of  the  season  of  1891  and  resumed  upon  the  opening  of  the 
season  of  1892.  The  work  done  consisted  in  removing  shoals  in  and 
around  the  hacbor,  the  materiaVto  be  axcavatod  being  composed  of 
hard  clay,  bowlders,  and  sandstone  bed  rock,  very  similar  in  character 
to  grindstone.  All  the  dredging  contemplated  for  the  fiscal  year  was 
completed,  except  upon  the  shoal  at  the  main  entrance  to  the  harbor, 
and  six  additional  dredge  cuts  were  made  across  this  from  west  to  east. 
The  work  was  stopped  on  June  30, 1892,  because  the  limit  of  the  con- 
tract was  reached  on  that  day,  and  the  •  dredge  was  then  discharged. 
The  amount  of  material  removed  during  the  fiscal  year  was  25,383  cubic 
yards,  scow  measure,  in  1,338  hours,  25  minutes,  amounting  to  $10,573.49 
at  the  contract  price  of  $7.90  per  hour  of  work,  or  nearly  41.7  cents  per 
cubic  yard,  scow  measure,  for  the  material  removed.  The  total  number 
of  hours  worked  under  the  contract  irom  its  beginning  was  1,899^; 
the  total  amount  of  material  removed  was  31,547  cubic  yards,  scow 
measure;  the  total  amount  earned  by  the  dredge  was  $15,004.07,  and 
the  average  cost  Ibr  the  use  of  the  dredging  plant  was  a  little  more 
than  47i  cents  per  cubic  yard,  scow  measure.  The  apparent  cost  per 
cubic  yard  for  the  excavation  was  increased  by  the  time  spent  during 
the  first  year  in  relnoving  the  wrecked  barge  Col,  Bracket^  for  which 
there  could  be  no  equivalent  in  cubic  yards. 

Eepairs  by  a  diver  were  made  to  the  main,  west,  and  south  piers 
during  the  season  of  1891,  prior  to  October  1.  During  the  early  part 
of  May,  1892,  the  diver  made  a  thorough  examination  of  the  pier  foun- 
dations and  reported  the  result  in*  detail.  The  damage  done  by  the 
winter's  storms  was  much  less  than  usual,  doubtless  due  to  the  measures 
taken  last  season  and  to  the  unusual  immunity  from  severe  storms 
during  the  year.  In  this  latter  respect  the  winter  was  quite  exceptional, 
and  to  this  fact,  more  than  to  any  other,  may  be  attributed  the  present 
good  condition  of  the  structures  and  freedom  from  necessity  for  exten- 
sive and  costly  repairs. 

The  diving  crew  was  reorganized  June  1, 1892,  and  from  that  time 
until  the  close  of  the  fiscal  year  was  employed  in  repairing  the  damaged 
places  in  tiie  foundation,  using  for  this  purx)Ose  bowlder  stone  purchased 
in  open  market  for  the  low  price  of  $5  per  cord. 

The  west  pier  now  appears  to  be  in  a  less  satisfactory  condition  than 
the  others,  and  extensive  repairs  must  soon  be  made  to  the  portion 
above  water.    The  timbers  are  badly  decayed,  and  the  whole  super- 
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structure  will  have  to  be  rebuilt  with  timber  or  replaced  by  more  dur- 
able materiaL 

This  harbor  is  so  important  that  a  considerable  sum  should  always 
be  at  command.  Abreach  made  in  the  breakwater,  which  could  be  re- 
paired at  comparatively  small  cost  if  done  at  once,  is  liable,  if  repairs 
are  delayed,  to  become  a  very  expensive  matter.  The  original  project 
for  the  harbor  has  been  practically  completed,  except  the  superstruc- 
ture on  the  south  pier  and  the  dredging,  and  it  is  thought  that  the 
former  will  not  prove  necessary.  The  dredging,  however,  though 
practically  completed,  as  far  as  the  original  project  is  concerned,  may 
be  continued  with  advantage. 

The  piers  were  begun  in  1873,  and  work  on  them  has  been  continued 
annually  since  that  time.  The  superstmctare,  especially  that  of  the 
west  pier,  is  in  a  bad  condition,  and  while  the  frequent  repairs  and  re- 
newals of  timber  and  plank  give  the  whole  an  appearance  of  strength 
and  solidity,  age  and  decay  have  partially  or  wholly  destroyed  many 
interior  timbers  which  can  not  be  removed  without  tearing  down  the 
entire  superstructure,  and  which  are  not  even  discovered  until  a  severe 
storm  lays  them  open  for  inspection. 

There  is  no  doubt,  therefore,  that  th^  present  timber  superstructure 
will  continue  to  suffer  more  and  more  each  succeeding  year,  and  that 
the  annual  cost  of  the  repSir  will  steadily  increase.  For  this  reason, 
the  next  appropriation,  if  sufficient  in  amount,  should  be  expended  in 
beginning  the  construction  of  a  superstructure  of  Concrete  or  other 
permanent  material,  part  of  the  appropriation  to  be  expended  for  cur- 
rent repairs,  for  custody  and  control  of  the  harbor,  and  for  dredging 
in  and  about  the  harbor,  and  the  following  estimates  of  the  amounts 
that  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1893, 
are  herewith  submitted. 

For  beginning  the  construction  of  a  pecmauent  superstructure $200, 000 

Current  repairs - 10,  OOO 

Custody  and  control  of  the  harbor  for  one  year ,. . .        6, 000 

Dredging  in  and  about  the  harbor 15, 000 

Total 230,000 

As  the  foregoing  are  estimates  for  only  one^ear,  the  entire  amount 
should  be  appropriated  in  one  sum.  The  fact  should  not  be  lost  sight 
of  that  the  works  as  originally  desired  for  tbis  harbor,  except  dredg- 
ing and  possibly  the  superstructure  of  the  south  pier,  have  been  com- 
pleted. All  the  expenditures  herein  proposed,  except  the  dredging, 
will  be  entirely  outside  of  the  original  project,  and  therefore  not  chai'ge- 
able  thereto.  • 

As  is  well  known,  this  harbor  has  but  little  local  importance,  but  it 
is  of  incalculable  benefit  to  the  general  commerce  of  the  lakes.  The 
extent  to  which  it  is  utilized,  as  shown  by  the  appended  tables,  makes 
it  well  worthy  the  sum  asked  for  its  preservation. 

Thirteen  hundred  and  thirty-one  vessels,  with  an  aggregate  registered 
tonnage  of  475,522.27,  entered  the  harbor  for  shelter  during  the  fiscal 
year. 

Total  expenditures  to  Juno  30,  1891 $1,091^812.28 

Expended  dnriug  the  fiscal  year,  exclusive  of  liabilities  outstanding 
June  30,  1892 14,256.34 

Total  expenditures  to  June  30, 1892 1,106,068.60 

The  work  is  in  the  collection  district  of  Huron,  Mich.  The  nearest  port  of  entry 
is  Port  Huron.    One  light-house  and  three  beacons  mark  the  entranep  to  thaharbor. 
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Money  statement, 

July  1,  1891,  balance  nnexpended $59, 673. 51 

June  30^  189(2,  amount  expended  during  fiscal  year 15, 511. 88 

July  1, 1899,  balance  unexpended 44, 161. 63 

Julyl,  1892,  outstanding  liabilities 3,778.42 

July  1, 1892,  balance  $kvailable 40,383.21 

Amount  appropriated  by  act  approved  July  13,  1832 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 190, 383. 21 

..   .t. 

{  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1894    80, 000. 00 
<  Submitted  in  compliance  with  requirements  of  section  i  S«iC  rfrrw  p^ 
(     harbor  acts  of  1866  and  1867. 


Appropriations  for  improving  harbor  of  refuge,  Lake  Sunm,  MkiMgan, 


March  3,  1871 $100,000 

June  10,  1872 100,000 

March  3,  1873 75,000 

June  23,  1874 75,000 

March3,  1875 100,000 

August  14,  1876 75,000 

June  18,  1878 100,000 

March3, 1879 75,000 

Junel4,  1880 75,000 


MaTch3,  1881 $50,000 


August  2, 1882. 

July  5,  188-1 

Afigust  5, 1886 

August  11,  1888  .... 
September  19, 1890 


75,000 
75,000 
75,000 
70,000 
30,000 


Total 1,150,000 


Abeiraci  ofbid$for  supplies  for  improving  harbor  of  refuge,  Lake  Huron,  Michigan,  re- 
ceived and  opened  March  14, 1892,  in  accordance  mih  advertisement  dated  Febi'uary  23, 
1892. 


Ko. 

Ifame  and  addross  of  bidder. 

Ck>iitract  for— 

Total. 

1 

J.  Jenka  &  Co-.^and  Beach,  Mich 

Coal 

•$425.00 

*  Recommended  for  acceptance. 


No.  I. — Seoord  of  vessels  taking  shelter  in  the  harbor  of  refuge,  Lake  Huron,  Michigan, 
from  June  30,  1891,  to  June  SO,  1892, 


Diiection  of  wind  at  time  of 

1891. 

1892. 

Total. 

entering.  . 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Apr. 

May. 

June. 

Korth: 

gt«ftin 

14 

7 
8 

13 
3 
11 

15 
5 
3 

10 

4 
9 

0 

1 
1 

25 
10 
17 

16 
5 
13 

63 

3 

64 

1 

7 

1 
4 

2 

44 

11 
16 

A. 

6 
4 

4 

4 
5 

1 

112 
34 
51 

Sail 

Tow 

2 

47 

7 

29 

5 

1 

197 

Northweat: 

Steam 

182 
34 
133 

Sail 

i; 

Tow 

2 

349 
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No,  1,— Record  of  vesseU  tahing  $helter  in  the  harbor  of  refugOf  Laie  ffuron^  Mkihigam^ 
from  June  SO,  1891,  to  June  30,  i^ftf— ContinuecL  / 


Diieotion  of  wiBd  At  time  of 

1891. 

1892. 

TotaL 

entering. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

Jan. 

Apr. -May. 

June. 

West: 

2 
3 

8 
...... 

4 

10 

7 
8 
10 

18 

15 

8 

1 
3 

18 
7 
9 

15 
9 
8 

8 
8 

28 
8 
9 

29 

10 

•   19 

13 

-J 

12 
2 
U 

....... 

3 
1 

I 

8 

14 
14 

1 

2 
8 

8 
5 

2 
3 

87 

Sail 

23 

Tow 

87 

9 

18 

15 
2 
6 

1 

1 

11 

5 

18 

128 

Southwest: 

Steam 

120 

Sail 

88 

Tow...>  ■-...- 

47 

3 

1 

...... 

255 

South: 

St^>Bin ...,-.,,- 

25 

Sail 

1 

25 

Tow 

1 

18 

7 
5 
3 

1 

12 
14 

6 

1 
1 

12 

1 
2 

4 

1 
3 

1 

7 

1 
8 

10 
8 
8 

4 
4 

19 

17 

9 

a 

6 

U 
7 
5 

1 

1 

SoatheMt: 

Steam 

88 

92 

Sail 

88 

Tow 

87 

1 

2 

105 

East: 

Steam 

14 

Sail 

10 

Tow 

1 
8 

3 

6 

13 
6 

10 

1 
1 

9 
3 
5 

8 
1 

1 

7 
11 

27 

Northeaat: 

Steam 

83 

Sail 

23 

Tow 

4 

28 

114 

Monthly  total: 

Steam 

54 

87 
28 

73 
36 
21 

83 
45 
45 

140 
45 
104 

126 
31 
87 

25 
3 
7 

1 

88 
15 
24 

96 
51 
80 

89 
39 
10 

875 

Sail 

302 

Tow 

854 

Total - 

U7 

130 

173 

288 

244 

35 

1 

77 

177 

88 

1,881 

No.  2. — ClaeHfied  table  of  tonnagsy  by  monthe,  entering  the  harbor  ofr^fnge,  Sand  Beach, 
Lake  Huron,  for  shelter,  from  June  SO,  1891,  to  June  SO,  1892, 


Kontha. 


Steam. 


Sail. 


Tow. 


TotaL 


1891. 

July 

Aagiiat 

September 

Octobe? 

November 

December 

1892. 

January 

April 

May 

June 

Total.... 


No. 
54 
73 
83 
140 
126 
25 


675 


Ton*. 
17,153.23 
33, 270. 14 
30, 274. 06 
74,252.84 
87, 435. 82 
19,004.28 


080.70 
13, 265. 65 
27, 165. 86 
12, 924. 23 


No. 
37 
36 
45 
45 
31 


Tont. 

2,423.58 
1,804.57 
3,170.59 
5, 306. 19 
6,778.09 
851.19 


Ao. 
26 
21 
45 

104 

87 

7 


1,313.07 
4,087.90 
2, 356. 05 


295,727.70 


302       27,991.92 


854 


Ton: 
9,893.61 
10, 371. 35 
23,678.96 
47,761.22 
86,333.26 
8,368.43 


7.187.23 
10,184.09 
3,045.80 


No. 
117 
180 
178 
289 
344 
86 


1 

77 
177 


151, 802. 95 


1,831 


font. 

45,448.08 
57,124.50 
127,820.25 
109,547.17 
88,223.90 


980.70 
31,745.95 
42,837.94 
18,336.68 


475,522.57 
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No.  3. — Tonnage  of  vesseU  taking  skelter  in  the  harbor  of  refuge,  Sand  Beaeh,  Lake  Huron, 

Michigan. 


Calendar  year. 

Steam. 

Sail. 

Tow. 

Total. 

Total 

number  of 

vessels. 

Average 
toiiBage. 

1877 

avm#. 

63,966 
104,025 
133,080 
158,720 
144,645 
146,132 
177,122 
156,518 
196,384 
196,336 
271,327 
271,917 
289.719 
325,862 
292,917 

Tom, 
27,690 
39,090 
45,750 

'  55,630 
55.960 
26,504 
82,713 
34,724 
29,426 
33,790 
33,680 
39,756 
87,022 
38,826 
27,076 

Ton*. 
50,954 
09.282 
100.006 
147,260 
127,865 
114, 067 
114,001 
122,980 
151,607 
140,862 
153,087 
202,101 
165,806 
160,104 
171,067 

Tons. 

142,619 

243,006 

278,926 

361,610 

328,460 

286,703 

323,026 

314,222 

877,307 

370,987 

458,103 

613,864 

498,637 

633,783 

491,05J» 

488 

781 
921 
1,317 
1.176 
1,022 
1,139 
1,142 
1,158 
1,304 
1,447 
1,624 
1,512 
1,575 
1,841 

289 

1878 

311 

1879 

303 

1880 ; 

275 

1881 

279 

1882 

280 

1883 

284 

18M 

275 

1885 

325 

1886 

284 

1887 

317 

1888 

316 

1889 

326 

1890 

339 

1891 

'    366 

Total 

2,928,639 

550,164 

2,030,399 

5, 518, 202 

17,952 

807 

L  L  II. 
IMPROVEMENT  OF  BLACK  RIVER  AT  PORT  HURON,  MICHIGAN. 

Before  improvements  were  commenced  tfie  lower  reach  of  Black  Eiver, 
from  its  mouth  to  the  Grand  Trunk  Eailroad  Bridge,  a  length  of  nearly 
1^  miles,  varied  in  width  from  120  to  160  feet,  and  had  a  navigable 
channel  of  from  10  to  14  feet  in  depth,  except  at  a  few  points  where  it 
was  obstructed  by  shoals  or  bars  having  only  8J  feet  of  water  over 
them. 

The  river  and  harbor  act  of  August  11, 1888,  called  for  an  examina- 
tion of  "Black  Eiver  at  Port  Huron,  to  deepen  channel  from  mouth  to 
Grand  Trunk  Eaifroad  Bridge  to  depth  of  18  feet."  After  a  prelimi- 
nary examination  of  the  locality  had  been  made  I  reported  that  the 
river,  within  the  limits  indicated,  while  not  worthy  of  improvement  to 
so  great  a  depth  as  18  feet,  was  worthy  of  improvement  to  a  depth  of - 
15  feet,  and  a  survey  was  consequently  authorized  to  obtain  data  on 
which  to  base  a  project  for  this  latter  depth.  As  a  result  of  this  survey 
an  estimate  of  $55,110  was  made  on  May  9,  1889,  for  improving  the 
reach  of  the  river  in  question  to  a  depth  of  15  feet. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $25,000 
for  "improving  Black  Eiver  at  Port  Huron,  Mich.,  to  deepen  channel 
from  mouth  to  Grand  Trunk  Eailroad  Bridge  to  depth  of  16  feet,''  1 
foot  greater  depth  than  that  for  which  the  estimate  had  been  made.  A 
general  project  for  the  improvement  of  the  river  to  the  depth  named  in 
the  appropriation  was  therefore  submitted  in  January,  1891,  and  was 
duly  approved.  It  contemplates  excavating  a  channel  16  feet  deep 
from  the  mouth  of  the  river  to  the  Grand  Trunk  Eailroad  Bridge,  and 
of  width  varying  between  160  and  75  feet,  according  to  locality.  On 
account  of  the  greater  depth  the  estimate  for  the  work  was  increased 
to  $75,000. 

At  the  beginning  of  the  fiscal  year  a  contract  with  Chauncey  E. 
Mitchell  for  dredging  was  in  force,  under  a  project  for  the  expenditure 
of  $25,000  appropriated  for  the  woTk  by  the  river  and  harbor  act  of 
September  19, 1890.    The  work  proposed  to  be  accomplished  was  to 
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excavate  a  channel  two  dredge-cuts  wide  and  16  feet  deep  from  the 
mouth  of  the  river  upstream  as  far  as  the  funds  available  would  per- 
mit, and  if  these  were  more  than  sufficient  to  carry  the  two  cuts  to  the 
Grand  Trunk  Railroad  Bridge,  then  to  widen  tbe  lower  reach  of  the 
channel  until  tlie  funds  were  exhausted,  all  in  fartherance  of  the  gen- 
eral project.    This  contract  has  been  extended  to  December  1, 1892. 

Dredging  has  been  in  progress  throughout  the  fiscal  year  and  is  not 
yet  completed.  It  was  stopped  for  the  season  on  November  28, 1891, 
and  resumed  April  16, 1892.  On  June  30, 1892,  a  channel  16  feet  deep 
extended  from  the  mouth  of  the  river  towards  the  Grand  Trunk  Kail- 
road  Bridge,  the  whole  length  being  about  6,200  feet.  Its  width  from 
the  mouth  of  the  river  to  Military  Street  Bridge,  a  distance  of  about 
1,700  feet,  was  75  feet,  and  it  was  60  feet  wide  for  the  further  distance 
of  about  4,500  feet. 

Cubic  y«rd«- 

Amoant  of  material  removed  prior  to  June  30,  1891 18, 225 

Amoaut  of  material  removed  during  fiscal  year 73, 048 

Total  amount  of  excavation  to  June  30, 1892 •.        91, 373 

Cost  of  examination  and  survey  prior  to  appropriation  for  improvement- .  $731. 50 
Expenditures  to  June  30, 1891,  under  appropriation  of  September  19, 1890.  2, 399. 11 
Expenditures  and  obligations  during  nscal  year  ending  June  30, 1892 12, 935. 38 

Total  cost  to  June  30,  1892 16,065.99 

Estimated  cost  of  the  improvement 75, 000. 00 

Appropriated  by  act  of  September  19, 1890 25, 000. 00 

Amount  to  credit  of  estimate 50,000.00 

Of  the  balance  remaining  to  the  credit  of  the  estimate  the  sum  of 
$25,000  can  be  advantageously  expended  during  one  fiscal  year. 

Black  Eiver,  at  Port  Huron,  is  in  the  cdllection  district  of  Huron,  Mich.  The 
nearest  port  of  entry  is  Port  Huron,  through  the  midst  of  which  the  river  runs,  and 
the  neai'est  light-house  is  Fort  Gratiot  Light,  distant  about  2  miles. 

Money  statement, 

July  1, 1891,  balance  unexpended $23, 831. 23 

June  30, 1892,  amount  expended  during  fiscal  year 9, 466. 73 

July  1, 1892,  balance  unexpended 14,374.50 

July  1, 1892,  outstanding  liabilities $2, 309. 88 

July  1, 1892,  amount  covered  by  uncompleted  contrarts 12, 064. 62 

14,374.50 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  .hmeSO,  1894    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Appro;pr%aiion  far  improving  Black  Biver,  Michigan,  at  Port  Huron,  ete. 
September  19, 1890 $25,000 
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Commodities. 


Amoants. 


Tons. 


Lumber 

Shingles 

Laths  

Cedar  posts  . 
CoHl. 


.feet,  B.  11. 

pieces. 

do.. 

do.. 


Wood  and  palp  . 

Salt 

Stone  

Wood 

Bricks 


.cords.. 


..cords.. 
....do... 
.pieces.. 


Total. 


16,000,000 

2,908,000 

1,  too,  000 

6,000 


7,000 


700 

6,000 

400,000 


37,000 

385 

100 

125 

13,000 

14,500 

180 

4,700 

lo.noo 

9,896 


89,885 


No  shipments  were  made  from  the  river. 


L  L  12. 

IMPROVEMENT  OF  MOUTH  OF  BLACK  RIVER,  MICHIGAN. 

Black  Eiver  empties  into  St.  Clair  Eiver,  at  Port  Huron,  Mich.  At 
and  below  its  mouth,  extending  beyond  the  middle  of  St.  ClAir  Eiver, 
there  is  a  bar,  or  Middle  Ground.  Under  former  appropriations  t^is 
bar  was  dredged  to  a  clear  depth  of  16  feet.  The  main  channel  of  St. 
Clair  Eiver  is  found  between  the  Middle  Ground  and  the  Canadian 
shore. 

By  the  deposit  of  material  brought  down  by  the  current  of  Black 
Eiver  the  depth  on  the  bar  had  been  reduced  an  average  of  about  6 
inches,  and,  in  conjunction  with  a  low  stage  of  water,  became  an  im- 
X)ediment  to  navigation  along  the  front  of  the  city  of  Port  Huron  in 
the  vicinity. 

In  accordance  with  projects  approved  in  1889  and  1891  it  was  pro- 
posed to  improve  the  bar  by  making  a  series  of  dredge  cuts,  of  a  uni- 
form depth  of  16  feet,  along  the  dock  front  of  Port  Huron,  from  the 
16-foot  curve  above  to  the  same  curve  below  the  mouth  of  Black  Eiver, 
the  first  cut  at  a  distance  of  about  50  feet  from  the  wharves,  and  the 
others  to  continue  the  work  outward  as  far  as  the  available  funds  would 
permit. 

Under  the  project  of  1889  (act  of  August  11,  1888)  the  bar  was 
dredged  to  the  full  depth  of  16  feet,  for  a  width  of  300  feet,  the  amount 
of  material  removed  being  46,239  cubic  yards,  scow  measurenient. 

Under  the  project  of  1891  (act  of  September  19, 1890)  a  contract 
dated  March  11, 1890,  with  the  Bay  City  Dredging  Company,  for  dredg- 
ing, was  in  force  at  the  beginning  of  the  fiscal  year,  and  work  was 
continued  until  November  14, 1891,  when  it  ceased  on  account  of  the 
exhaustion  of  the  appropriation.  The  amount  of  material  removed 
during  the  fiscal  year  was  40,011  cubic  yards,  scow  measurement,  and 
the  aggregate  under  this  contract  was  57,515  cubic  yards.  The  result 
was  to  add  420  feet  to  the  width  of  the  improvement,  thus  making  it 
720  feet  wide. 

The  whole  amount  of  material  removed  under  the  two  projects  was 
103,754  cubic  yards,  scoi^  measure.    The  dredging  should  be  continued 
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outward  for  an  additional  width  of  650  feet,  and  it  is  estimated  tliat 
this,  together  with  some  redredging,  can  be  done  for  $20,000,  which 
snm  can  be  advantageously  expended  during  one  fiscal  year. 

Not  only  tht  local  <!Dihmerce  of  Port  Huron,  but  the  general  com- 
merce of  the  lakes  is  interested  in  this  improvement. 

Total  expenditure  to  June  30, 1891 $12,868.28 

Expended  daring  fiscal  year  (inclusive  of  outstanding  liabilitiee) 6, 939. 05 

Total  expenditure  to  June  30,  1892 19,807.28 

Appropriation^f  August  11,  1888 $10,000.00 

Appropriation  of  September  19, 1890 10,000.00 

20,000.00 

Balance 192.72 

The  mouth  of  Black  ^iyer  is  in  the  coUection  district  of  Port  Huron,  Mich.  The 
nearest  port  of  entry  is  Port  Huron.  The  nearest  light-house  is  Fort  Gratiot  Light, 
about  2  miles  distant. 

Money  statement 

July  1, 1891,  balance  unexpended $9,259.47 

June  fto,  18^,  amount  expended  during  fiscal  year 9, 066. 75 

July  1,  1892,  balance  unexpended 192.72 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 192. 72 

C  Amount*  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

<  harbor  acts  of  1866  and  1867. 


Appropriations  for  improving  Black  Biver,  Michigan,  at  mouHk, 

June  10, 1872 $15,000.00 

August  11, 1888 10,000.00 

Septembers,  1890 "...     10,000.00 

Total 35,000.00 


COMMERCIAL  STATISTICS. 


Season  of  1891, 

Entered 

Cleared 

Totia 


Nnmber 
of  v< 


BegiatoMd 
tannage. 


1,156 
1,164 


aiQ,UO 


2;  320 


5W,4» 
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L  L  13. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

Before  the  construction  of  this  canal  St.  Clair  Eiver  emptied  into 
Lake  St.  Clair  through  seven  principal  mouths  or  passes,  the  one  ordi- 
narily used  by  vessel  being  known  as  the  South  Channel,  and  having 
a  minimum  depth  of  a  little  less  than  11  feet. 

St.  Clair  Flats  Canal  was  projected  in  1866  with  a  view  of  obtaining 
a  straight  channel  13  feet  deep  and  300  feet  wide  across  the  flats  east 
of  the  mouth  of  the  South  Channel,  and  the  work  was  finished  in  1871. 

The  channel  is  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an 
aggregate  of  14,442  feet,  these  dikes  consisting  of  timber  resting  upon 
pUes  dbriven  into  the  original  bottom  of  the  shoal,  the  crib  XK)ckets  be- 
ing filled  with  material  dredged  from  the  channel  and  the  cribs  backed 
with  dredged  material. 

To  maintain  a  channel  bank  a  single  row  of  sheet  piling  was  driven 
along  the  channel  face  of  the  cribs  previous  to  dredging^  and  the  back 
or  lake  sides  of  the  dikes  were  protected  from  wave-action  by  shorter 
sheet  piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet 
in  all,  being  thus  limited  by  the  fact  that  the  single  row  of  sheet  piles, 
intended  for  a  depth  of  13  feet,  had  not  sufficient  penetration  to  admit 
of  dredging  to  16  feet  for  the  full  width  of  the  canal,  and  was  also  in- 
sufficient to  prevent  leakage  of  the  dike  filling  through  it  into  the 
channel. 

The  present  approved  project  for  the  improvement  of  the  canal  con- 
templates driving  a  double  row  of  sheet  piling  to  a  depth  of  26  feet 
along  the  channel  ^Lce  of  each  dike,  dredging  the  area  between  the 
dikes  to  a  depth  of  20  feet,  continuing  the  channel  above  and  below 
the  canal  to  the  same  depth  in  river  and  lake,  and  rebuilding  the  de- 
cayed portions  of  the  timber  superstructure.  It  is  considered  sufficient 
to  obtain  the  depth  of  18  feet  at  present,  and  to  postpone  obtaining  the 
depth  of  20  feet  until  the  general  project  for  a  continuous  depth  of  20 
feet  along  the  entire  water  route  shall  have  reached  a  more  advanced 
stage.    The  estimated  cost  of  obtaining  these  two  depths  is  as  follows: 

For  18  feet $865,000.00 

For  20  feet 513,559.40 

On  June  30, 1891,  a  channel  18  feet  in  clear  depth  and  150  feet  in 
width  extended  from  the  18-foot  curve  in  St.  Clair  River,  about  900 
feet  above  the  canal,  down  into  the  canal  for  a  total  lengtn  of  about 
3,890  feet,  the  dredged  channel  occupying  the  east  half  of  the  northern 
part  of  the  canal.  A  little  over  3,000  linear  feet  of  sheet  piling  re- 
mained to  be  done  to  complete  the  revetment,  and  work  was  still  in 
progress. 

Under  contract  with  Mr.  Luther  E.  Allen,  dated  November  28, 1890, 
the  time  for  completion  being  extended  from  December  1, 1891,  to  Sep- 
tember 1, 1892,  dredging  has  been  in  progress  during  the  entire  year, 
except  for  interruption  by  the  winter,  and  this  work  is  not  yet  com- 
pleted. A  total  of  186,461  cubic  yards,  scow  measure,  has  so  far  been 
excavated  under  this  contract,  of  which  142,965  cubic  yards  were  re- 
moved during  the  fiscal  year. 

Under  contract  with  Messrs.  Steiner  &  Griffin,  dated  November  28, 
1890,  the  time  for  completion  having  been  extended  from  December  1^ 
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1891,  to  May  30, 1802,  and  subsequcTitly  to  June  30,  1892,  revetment 
construction  continued,  except  for  interruption  by  the  winter,  until 
June  16, 1892,  when  a  total  of  3,650  linear  feet  of  sheet  piling  and  90 
feet  of  superstructure  had  been  completed  under  this  contract,  of  which 
3,160  feet  of  sheet  piling  and  90  feet  of  superstructure  were  constructed 
during  the  fiscal  year.  This  completed  the  new  revetment,  and  the 
contract  was  closed. 

•  On  June  30, 1892,  a  channel  18  feet  in  clear  depth  extended  from  the 
18-foot  curve  in  St.  Clair  River,  about  900  feet  above  the  canal,  for  the 
full  width  of  the  canal  (about  300  feet)  and  throughout  its  entire 
length,  and  for  a  further  distance  of  2,100  feet  below  the  canal,  where 
its  width  was  gradually  increased  to  380  feet.  A  double  row  of  sheet 
piling  had  been  driven  to  a  depth  of  26  feet  along  the  channel  face  of 
each  dike. 

The  general  project  for  a  continuous  depth  of  20  feet  along  the  entire 
water  route  is  not  yet  in  a  sufficiently  advanced  stage  to  warrant  mak-^ 
ing  this  depth  at  St.  Clair  Flats  Canal  at  present,  but  the  depth  of  18 
feet  is  urgently  demanded.  All  through  commerce  between  Lakes  On- 
tario and  Erie  and  Detroit  Eiver,  on  the  one  hand,  and  Lakes  Huron, 
Michigan,  and  Suj>erior  on  the  other,  must  pass  through  this  canaL 
This  commerce  is  about  the  same  as  that  through  Detroit  Eiver,  which 
for  the  season  of  1891  consisted  of  34,251  vessels,  having  a  registered 
tonnage  of  22,160,000.  The  importance  of  carrying  this  work  to  com- 
pletion at  the  earliest  possible  date,  therefore,  can  readily  be  under- 
stood. The  amount  necessary  to  complete  the  project  for  attaining 
the  depth  of  18  feet  and  rebuilding  the  decayed  portions  of  the  super- 
structure is  $196,250,  and  this  entire  amount  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1894. 

Total  expenditure  to  June  30,  1891  (erroneously  reported  last  year  as 

$707,015.95;* $696,179.50 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 53, 581. 40 

Total  expenditure  to  June  30, 1892 .-..  749,760.90 

St.  Clair  Flats  Canal  is  in  the  collection  district  of  Detroit,  Mich.    The  nearest 
port  of  entry  is  Detroit.    Two  light-houses  staud  upon  its  bani^. 

Money  statement, 

July  1, 1891,  balance  unexpended $78, 981. 21 

June  30, 1892,  amount  expended  during  fiscal  year 63, 932. 11 

July  1 ,  1892,  balance  unexpended 1 15, 049. 10 

July  1, 1892,  outstanding  liabilities .- $7, 940. 88 

July  1, 1892,  amount  covered  by  uucompleted  contract 3, 264. 17 

11,205.05 


July  1, 1892,  balance  available,  applicable  only  to  Grosse  Point  Channel.      3, 844.05 


{Amount  (estimated)  required  for  completion  of  existing  project 196, 250. 00 
Amountthatcau  be  profitably  oxpcndedinfiHcalyeareudiugjiine  30, 1894  196, 250.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acis  of  1866  and  1867. 


*  niis  account  was  originally  made  up  in  1889  from  the  best  data  available  at  the 
time.  Upon  closer  investigation  during  the  present  year  it  was  found  to  be  erro- 
neous. The  error  occurred  in  the  earlier  years  of  the  work,  and  the  correction  is 
made  at  this  time. 
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Appropriations  for  improving  Saint  Clair  Flats  Canal,  Michigan, 


.  June  23, 1866 $80,000 

March  2,1867 150,000 

Jaly23.1868 86,000 

AprillO,l«» 142,560 

July  11. 1870 16,500 

March  3, 1871 1,500 

Jnnel0,1872 4,000 

March  3, 1873 100,000 


June  18,1878 5,000 

March  3, 1879 3,000 

June  14, 1880 2,500 

Augii8t5,1886 18,750 

August  11, 1888 75,000 

September  1»,  1890 80,000 

Total 764,810 


NOTB. — The  approprintion  of  1852,  $20,000,  and  1856,  $45,000,  are  not  taken  account 
of  for  the  reason  that  they  did  not  enter  into  the  improvement  of  St.  Clair  Flats 
Canal,  being  expended  in  building  a  dredge  and  in  dredging  the  South  Pass.  From 
March  3,  1881,  the  amounts  allotted  for  operating  and  care  of  St.  Clair  Flats  Canal 
are  rendered  separately. 


L  L.14. 

OPERATING  AND  CARE  OF  SAINT  CLAIR  FLATS  CANAL,  MICHIGAN. 

The  canaJ  is  in  immediate  charge  of  a  custodian  who  reports  any  vio- 
lations of  canal  regulations,  and  also  acts  as  inspector  wheftever  any 
work  is  in  progress. 

Daring  the  spring  of  1892  repairs  wer6  made  to  the  canal  revetments 
at  11  different  places  where  they  had  been  injured  by  the  striking  of 
vessels.    The  cost  of  this  work  was  $571.16. 

During  the  fiscal  year  ending  June  30, 1892,  the  ordinary  current 
exx>enses  of  operating  and  care  of  the  canal,  such  as  salary  of  custo^ 
dian,  trimming  willows,  et.c.,  exclusive  of  the  amount  named  above, 
was  $1,888.67. 

•  The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30,  1893,  is  as  follows: 

Salary  of  custodian $1,500 

Current  repairs  and  contingencies  which  can  neither  be  foreseen  nor  estimated 
for  in  detail  to  include  a  fair  proportion  of  the  expenses  of  the  ofHce  of  the 
Superintending  Engineer  at  Detroit 3, 500 

Total 5,000 

.    All  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of 
the  river  and  harbor  act  of  June  5, 1884). 

Total  expenditure  to  .Tune  30,  1891 $59,253.30 

Expended  during  fiscal  year 1, 888. 67 

Total  expenditure  to  June  30, 1892 61,141.97 

St.  Clair  Flats-Canal  is  in  the  collection  district  of  Detroit,  Mich.  The  nearest 
port  of  entry  is  Detroit.    Two  light-houses  stand  upon  its  banks. 

Money  statement. 

Amount  required  for  fiscal  year  ending  June  30, 1893 $5, 000. 00 

Balance  remaining  of  allotments  of  preceding  year,  exclusive 

of  outstanding  liabilities $3,308.33 

Ontstanding  liabilities 625.00 

2,683.33 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1893 ^^    2, 316. 67 
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Appropriations  for  operating  and  care  of  Saint  Clair  FlaU  Canal,  Michigan. 

Exp^ded  during  fiscal  year  ending  June  30 — 

1882 $8,783.60 

1883 , 5,668.87 

1884 2,532.15 

1885 4,906.69 

1886 9,589.11 

1887 1,819.53 

1888 1,510.00 

1889 20,315.00 

1890 %  158. 16 

1891 2,020.20 

1892..... 1,888.67 

Total 63,141.97 


Itemized  stafemmt  of  expenditures  Incurred  on  account  of  approprytHcn  for  operaHng 
and  care  of  canals  and  other  works  of  navigation  indefinite,  applied  to  operating  and 
care  of  Saint  Clair  FlaU  Canal,  Michigan,  for  the  fiscal  year  ending  June  SO,  188B. 


Bate. 

Tfo.  of 
voucher. 

From  whom  purchased. 

Articles. 

Amoimt. 

1881. 
Aug.    1 

2 
3 

1 

Part  qffirtt  quarter,  189t. 
PavroU  Jnlv  1891 

1  custodian 

1125.00 
50.00 

Payroll,  Anguet,  1891 

Second  quarter,  189». 
Payroll,  September,  1891 ... . 

1  oarsman 

Sept.    1 

1  castodian 

125.00 

1  oarsman- 

60.00 

Oct     2 

1  custodian  ..r. ......................... - 

125.00 

1  oarsman 

60.00 

Nov.    2 

2     Pftvroll.  Ofitoher.  1891 

1  custodian 

125.00 

3 

4 

1 
2 
8 

1 
2 

1 

Payroll,  November,  1891 

Payroll,  December,  1891 

Third  quarter,  189g. 
W.  H.  Mott,  custodian 

W.  H.Mott 

1  oarsman 

50/00 

Dec.    2 

1  custodian 

125.00 

1  oarsman 

50.00 

31 

2  carpenters,  10  days,  at  $2  per  day 

20.00 
125.00 

1892. 
Jan.  31 

reb.  29 

1  laborer,  28  days,  at  ^  per  month 

Services  as  custodian  at  St.  Clair  Flats 

January  31, 1^2  (both  days  incluaive), 

being  one  month. 
Services  as  custodian  at  St.  Clair  Flats 

Canal,  Michigan,  from  February  1  to 

February  29, 1892  (both  days  Inclusive), 

being  one  month. 
Services  as  castodian  at  St.  (31air  Flats 

Canal,  Michigan,   from  March   1  to 

March  31,  1892  (lx>th  di^s  inclusive), 

being  one  month. 

1  castodian 

45.07 
125.00 
125.00 

Kar.  31 

do 

125.00 

Hay    4 

Fourth  quarter,  1809. 
Payroll,  April,  1892 

125.00 

June  10 

Payroll,  May,  1892 

1  custodian 

125.00 

JiUy    1 

Month  of  July,  1899. 
Payroll,  June,  1892 

1  custodian 

125.00 

2  sub-inspectors,   24  days,  at  $90  per 
month. 

Total : 

72.00 
1,888.07 
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LLr    IS. 

IMPROVEMENT  OP  CLINTON  RIVER,  MICHIGAN. 

In  1870  the  channel  over  the  bar  at  the  entrance  to  this  river  afforded 
a  depth  of  only  3^  feet,  while  the  depth  in  the  river  for  some  distance 
above  was  10  feet. 

A  project  for  dredging  a  channel  across  the  bar  was  approved  and 
carried  into  effect  in  1870.  A  project  for  the  general  improvement  of 
the  river  from  its  month  to  the  city  of  Monnt  Clemens  was  submitted 
in  1880  and  renewed  and  approved  in  1889.  It  contemplates  a  channel 
8  feet  deep  and  of  navigable  width  for  the  entire  distance  of  about  8^ 
miles  from  the  month  of  the  river  to  Monnt  Clemens.  Involved  in  this 
was  the  closing  of  a  gap  opposite  Mount  Clemens  and  of  Catfish  (or 
Blind)  Channel ;  also  closing  the  main  channel  at,  and  making  a  straight 
cut  across.  Shoemakers  Bend,  constructing  a  revetment  on  the  north 
side  of  the  mouth  from  the  shore  to  the  requisite  depth  in  Lake  St. 
Clair,  and  dredging  wherever  necessary  to  attain  the  desired  depth,  the 
estimated  cost  of  the  improvement  being  $32,926. 

Prior  to  the  beginning  of  the  fiscal  year  the  work  at  Shoemakers 
Bend  had  been  completed;  the  gap  opposite  Mount  Clemens  had  been 
closed^  and  some  dredging  had  been  done  at  the  mouth  of  the  riv^r  and 
at  various  shoals  between  there  and  Mount  Clemens. 

At  the  beginning  of  the  fiscal  year  the  only  contra<)t  in  force  was  one 
with  Mr.  George  Ix)ckerbie,  dated  February  13, 1891,  approved  March 
8, 1891,  for  dredging.  Under  this  contract  operations  had  been  begun 
May  1, 1891,  and  were  continued  until  October  4, 1891,  when  the  funds 
were  exhausted  and  the  work  ceased. 

The  result  was  a  channel  8  feet  deep  and  76  feet  wide  or  more,  from 
the  mouth  of  the  river  to  the  bridge  at  M(Jant  Clemens.  Although  the 
channel  can  not  be  considered  permanent,  yet  no  complaint  of  its 
deterioration  has  reached  this  office  up  to  the  date  of  this  report. 

Cable  y«rd8* 

The  Yolnme  of  mftterial  remoyed  during  the  fiscal  year  was 23, 374 

And  the  total  Yolnme  under  this  oontraet  was 38,401 

Total  expenditures  to  June  30, 1891 1 $45,405.06 

Expended  during  fiscal  year 6,006.54 

Total  expenditures  to  June  30, 1892 : 51,411.60 

Eight  thousand  five  hundred  and  sixty-four  dollars  and  fourteen 
cents  still  remain  to  be  appropriated  to  complete  the  improvement  in 
accordance  with  the  existing  project,  and  in  view  of  the  relief  already 
afforded  the  river  is  worthy  of  the  additional  appropriation.  This 
amount  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,1893. 

But  the  good  effect  of  the  dredging  already  done  is  liable  to  be  de- 
stroyed by  deposits  of  material  brought  down  by  annual  freshets  in 
the  riyer,  for  which  reason  the  foregoing  estimate  can  only  be  consid- 
ered as  approximate  for  the  fiscal  year,  and  is  probably  too  low  if  the 
work  be  deferred  beyond  that  time. 

The  proposed  navigable  depth  having  been  once  obtained,  no  charges 
for  maintenance  should  be  made  against  it.  The  balance  named  is 
intended  only  for  the  construction  of  the  revetment  on  the  north  side 
of  the  river  at  the  mouth.  The  good  effect  of  the  dredging  already  done 
is  liable  to  be  impaired  by  deposits  of  material  brought  down  by  annual 
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freshets  in  the  river,  and  the  cost  of  restoring  the  depth  should  be 
chargeable  to  future  estimates  and  appropriations  thereunder. 

Clinton  River  is  in  the  collection  district  of  Detroit,  Micb.    The  neacest  port  of 
entry  is  Detroit.    The  nearest  light-honses  are  those  at  St.  Clair  Flats. 

Money  statement. 

July  1, 1891.  balance  unexpended $7, 971. 49 

June  30,  1892,  amount  expended  during  fiscal  year 7, 869. 97 

July  1, 1892,  balance  unexpended , 101. 52 

Amount  appropriated  by  act  approved  July  13, 1892 : 8, 564. 00 

itSKXIBtftVftAlable  for  fiscal  year  ending  June  30.  1893 8^a06.i| 


Appropriaiions  for  improving  Clinton  River,  Michigan, 


August  30, 1^2 $5,000 

July  1L1870 5,000 

March  ^,1871 ? 1,500 

March  3,1881 8,000 

August  2, 1882 6,000 


August  5,1886 $6,000 

August  11,  1888 10,000 

September  19, 1890 10,000 

Total 51,500 


COMMERCIAL  STATISTICS. 

Jriiclea  entered  and  cleared  during  the  season  of  1801, 


Articlos  entered. 

Amount 

*  Tons. 

Articles  cleared. 

Amount. 

Tons. 

Lumber feet,B.M.. 

Coal 

7,200,000 

14,000 
10,  500 

110  i 
50 
9,000 

650 
10,  000 

500 

520 
10,000 

Flour barrels. . 

Oata bushels. . 

Staves       .         .feet  B.  M 

1,800 

5,000 

6,000,000 

6,000,000 

180 

168 

Salt barrela.. 

800 

60O 

1.600 

3,060 
3,030 

Cement do 

Stone corda.. 

Iron ..............  .. 

Ileadiugs do 

Total 

6,388 

Ix)g8 feet,B.M.. 

8,  000, 000 

4.  OUO.  000 

6,  000,  OOt) 

5,0J0 

Shingles do 

Laths do 

Heading  bolts cords.. 

Total ' 

61,330 

•■ 

yumhev  of  vessels  cleared  during  the  season  of  1891, 


Steam  . 
Sail  ... 


102 


LLi6. 

DIPROVEMENT  OF  GROSSE  POINTE  CHANNEL,  MICHIGAN. 

Between  the  lower  end  of  St.  Clair  Flats  and  the  deep  water  of  De- 
troit River,  the  only  known  obstruction  to  navigation  is  the  large 
shoal  off  Grosse  Pointe,  known  as  Grosse  Pointe  Flats.  At  ordinary 
stages  of  water  vessels  drawing  16  feet  can  cross  this  obstruction,  but 
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when  the  water  is  as  low  as  it  has  been  during  the  last  few  years,  ves- 
sels drawing  more  than  15  feet  can  pass  only  with  great  care  and 
difficulty. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $75,000 
for  "improving  St.  Clair  Flats  Ship  Canal,  ♦  ♦  ♦  all  or  any  por- 
tion of  which  may,  in  the  discretion  of  the  engineer,  be  expended  in 
dredging  Grosse  JPointe  Channel.''  Five  thousand  dollars  was  conse- 
quently reserved  from  this  appropriation  for  tl)e  removal  of  any  small 
and  well-deftned  obstruction  that  might  be  found  at  Grosse  Pointe, 
as  well  as  for  making  such  surveys  as  might  be  necessary  before  making 
a  definite  project.  A  small  shoal  was  removed  in  July,  1889,  but  no 
more  such  obstructions  have  since  been  found. 

As  the  impitjfvwnent  of  other  connecting  channels  of  the  Great  Lakes 
begins  to  approach  the  20-foot  dei>th,  which  it  is  recognized  that  they 
shonld  ultimately  have,  the  annoyance  to  shipping  at  Grosse  Pointe 
Flats  must  increase,  and  the  necessity  for  a  channel  at  this  point  is 
urgent.  The  number  of  vessels  annually  crossing  these  flats  is  enor- 
mous, and  to  insure  a  thoroughly  satisfactory  result  a  channel  800  feet 
wide  and  nearly  5J  miles  long  should  be  dredged.  The  material  to  be 
excavated  consists  of  sand,  gravel,  and  clay,  and  the  approximate  esti- 
mate of  the  cost  of  this  work  is  as  follows: 

Dredeing  2,889,472  cubic  yards,  at  30  cents $869,841.60 

Add  10  per  cent  for  continsfcneics , S&,  984. 16 

Total , 956,825.76 

In  an  estimate  submitted  February  10,  1888,  I  pla<*ed  the  cost  of  a 
channel  19J  feet  deep  at  $553,000,  but  remarked  that  to  "  gain  an  ad- 
ditional half  foot  would  materially  increase  the  cost."  That  estimate 
was  based  upon  a  price  of  20  cents  per  cubic  yard  for  dredging.  For  a 
channel  20  feet  in  depth  the  length  of  the  channel  is  increased  nearly 
2  miles,  over  which  the  work  would  be  merely  "scraping,"  and  there- 
fore disproportionately  costly. 

But  the  full  depth  of  20  fqet  should  be  obtained  at  whatever  cost. 
The  commerce  which  passes  this  point  already  exceeds  20,000,000  tons 
annually,  and  steps  can  not  be  taken  too  soon  for  its  accommodation. 

To  accomplish  valuable  results  a  large  appropriation  will  be  required 
at  first,  and  unless  this  be  granted  the  results  will  be  unsatisfactory, 
and  the  eventual  cost  will  be  greatly  increased.  With  $300,000  avail- 
able, a  narrow  chamiel  of  the  proposed  depth  can  be  opened,  and  will 
aiibrd  immediate  though  insuffieient  relief.  Its  width  can  subsequently 
be  increased  to  such  an  extent  as  may  be  necessary. 

This  improvement 'is  both  necessary  and  urgent,  and  will  benefit 
nearly  the  entire  commerce  of  the  lakes. 

Grosse  Pointe  Flats  are  in  the  collection  diHtrict  of  Detroit,  Mich.  WindmiU  Point 
lightrhouse  and  range  lights  are  in  close  vioiuity. 

Money  statement. 

July  1,  1891,  balance  unexpended $3, 844. 05 

July  1, 1892,  balance  unexpended 3, 844. 05 

{Amount  (estimated)  requircid  for  completion  of  existing  project 956, 825. 76 
Amountthatcan  beprolitably  expended  in  tiscal  year  ending  June  30, 1894  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  pf  1866  and  1867, 
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LL17. 
IMPROVEMENT  OF  ROUGE  RIVER,  MICHIGAN. 

Before  improvemetits  were  began  Rouge  Eiver  had  a  channel  of  11 
feet  over  the  bar  at  its  mouthy  and  from  10  to  17  feet  thence  to  the 
bridge  of  the  St.  Louis  and  Wabash  Eailroad,  a  distance  of  nearly  15,000 
feet.  In  earlier  days  vessels  had  ascended  it  to  Dearborn,  a  distance  of 
about  15  miles. 

The  approved  project  for  improvement  contemplates  dredging  the 
river  to  a  depth  of  16  feet  and  width  of  240  feet  at  the  mouth,  gradu- 
ally narrowing  to  100  feet  at  a  distance  of  about  1,150  feet  above,  and 
then  continuing  this  width  to  the  bridge  of  the  St.  Louis  and  Wabash 
Railroad. 

On  June  30, 1891,  the  dredged  channel  was  16  feet  deep,  240  feet 
wide  at  the  mouth,  gradually  narrowing  to  100  feet  at  a  distance  of 
1,150  feet  above;  thence  to  the  Michigan  Central  Railroad  bridge,  an 
additional  distance  of  about  11,500  feet,  it  averaged  70  feet  in  width, 
being  wid^  at  the  curves.  The  total  length  of  the  dredged  channel 
was  about  12,650  feet. 

No  funds  were  available  during  any  part  of  the  fiscal  year  ending 
June  30, 1892,  for  which  reason  no  work  was  done,  and  some  shoaling 
has  taken  place  in  portions  of  the  channel  already  dredged. 

To  complete  the  improvement  in  accordance  with  the  original  esti- 
mate will  require  the  sum  of  $11,690.39,  that  being  the  difference 
between  the  original  estimate  and  the  aggregate  of  the  sums  thus  far 
appropriated.  In  view  of  the  increasing  number  of  manufacturing 
establishments  along  its  banks,  and  its  availability  as  a  winter  harbor 
for  vessels,  the  river  is  well  worthy  of  the  additional  appropri^^on 
necessary  to  complete  the  project  for  its  improvement.  The  whole 
amount  can  be  profitably  expended  in  one  fiscal  year. 

Amount  of  original  estimate $31, 690. 39 

Amount  expended  to  June  30, 1892 • $20,483.28 

Less  cost  of  surveys  and  examinations  prior  to  making  the  esti- 
mate         616.46 

Amount  actually  expended  upon  improvement 19, 866. 83 

Balance  to  credit  of  estimate 11, 823. 56 

Balance  on  hand 133.17 


Amount  to  be  appropriated 11, 690. 39 

This  work  is  in  the  collection  district  of  Detroit,  Mich.  The  nearest  li^ht-hoiue 
is  Grassv  Island,  and  the  nearest  fort  is  Fort  Wayne,  each  of  which  is  in  sight  £rom 
the  work. 

Money  statement. 
July  1, 1891,  balance  unexpended 133. 17 

July  1, 1892,  balance  unexpended 133.17 

Amount  appropriated  by  act  approved  July  13, 1892 11, 690. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 823. 17 

Appropriations  for  improving  Rouge  River,  Michigan. 

August  11,  1888 $10,000 

Septembers,  1890 10,000 

Total Btgftte^TJtrGoOgli^iOOa 
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COMMERCIAL  STATISTICS. 

Commercial  statistics  have  not  been  obtaine<l  for  the  calendar  year  1891,  but  they 
were  practically  the  same  as  those  reported  in  the  preceding  Annual  Report  for  1890, 
wherein  they  were  stated  in  detail.    The  freight  tonnage  for  1890  was  311,000  tons. 


LLi8. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN. 

Originally  the  channel  at  Limekiln  Crossing,  Detroit  Eiver,  copld 
not  be  depended  upon  for  more  than  13  feet  of  water,  the  ordinary 
depth  being  much  affected  by  the  direction  of  the  wind.  As  originally 
projected  in  1874  the  improvement  at  this  point  was  to  consist  of  a 
carved  channel  300  feet  wide,  with  a  uniform  depth  of  20  feet,  and  the 
original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  se- 
cure a  straight  channel,  the  least  width  of  which  should  be  300  feet, 
with  a  somewhat  greater  width  at  each  end,  utilizing  the  work  already 
done. 

In  188&  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side;  and  in  1888  a  further  addi- 
tional width  of  40  feet  on  the  western  side  was  aiithorized,  as  the  low- 
est bid  under  the  final  appropriation  was  so  low  that  the  money  in 
hand  would  pay  for  the  increased  excavation. 

The  estimated  cost  of  a  400-foot  channel  was  $1,374,500.  The  total 
amount  expended  up  to  June  30, 1891,  was  $702,122.04,  and  the  result 
has  been  a  channel  440  feet  in  width,  thus  accomplishing  one-tenth 
more  work  than  was  estimated  for  at  a  cost  of  but  little  more  than  half 
the  estimate.  Gratifying  as  this  is,  the  benefit  to  commerce  is  far  be- 
yond the  amount  of  the  original  estimate,  and  since  the  excavation  is 
through  rock  the  improvement  will  be  permanent. 

The  only  work  in  progress  during  the  fiscal  year  was  the  preparation 
of  a  map  of  the  water  front  of  Detroit  Kiver,  from  it  head,  at  Windmill 
Point,  to  a  point  about  2  miles  below  the  River  Rouge,  a  total  distance 
t)f  about  13  miles.  For  this  purpose  the  total  sum  expended  to  Juno 
30^892,  was  $64.48. 

water-gauge  observations  were  made  during  the  months  of  May  and 
June,  1892,  at  the  light-house  depotj  Detroit,  and  at  Windmill  Point 
Light- House.  Their  cost  is  included  m  the  above  statement  of  expend- 
itures. 

Total  expenditure  to  June  30, 1891 $702,122.04 

Expended  during  fiscal  year 64. 48 

*  Total  expenditure  to  June  30, 1892 702,186.52 

The  project  for  Limekiln  Crossing  having  been  comx)leted,  no  further 
estimate  is  submitted  for  work  at  that  point.  The  extreme  low  water 
of  the  last  few  years,  however,  has  caused  vessels  to  strike  on  a  num- 
ber of  shoals  in  different  parts  of  the  river,  whose  existence  had  not 
previously  been  known ;  and,  in  view  of  the  magnitude  of  the  commerce 
affected,  all  such  shoals  should  be  removed  as  soon  as  i)ossible.  As  no 
detailed  information  on  this  subject  is  at  hand,  an  accurate  estimate  of 
the  cost  of  this  work  can  not  be  made,  but  $50,000  would  probably  aaf-p 
BUG  92 15Q  i 
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fice  for  the  removal  of  the  more  serious  of  the  shoals  betweeii4;he  city 
of  Detroit  and  Lake  Erie,  and  an  estimate  of  that  amount  is  therefore 
submitted  and  strongly  recommended. 

The  work  is  in  the  coUection  district  of  Detroit,  Mich.  The  nearest  port  of  entry 
is  Detroit.  The  nearest  United  States  light-houses  are  Mammy  Jady  and  the  range 
lights  at  the  head  of  Grosse  Isle,  about  5  miles  distant. 

Money  statement, 

July  1, 1891,  balance  unexpended $988. 37 

June  30, 1892,  amount  expended  during  fiscal  j'ear 64. 48 

July  1, 1892,  balance  unexpended 923.  ^* 

Amount  appropriated  by  act  approved  July  13, 1892 80, 000. 00 

Amoirnt  ay ailable  for  fiscal  year  ending  June  30, 1893 30, 923. 89 

(Amount  (estimated)  required  for  completion  of  existing  prefect 20,  OOO.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  1867. 


Appropriations  for  improving  Detroit  Biver,  Michigan, 


June  23, 1874 $25,000 

June  18, 1878 100,000 

March  3, 1879 -• 50,000 

June  14, 1880 50,000 

March  3, 1881 ? 50,000 

August  2, 1882 60,000 


July  5,1884 $200,000 

August  5,1886 37..W0 

August  11, 1888 : 130,500 

Total 703,000 


COMMERCIAL  STATISTICS. 

Commerce  of  Detroit  Biver  dtirittg  ths  season  of  1S91,  comprising  staples  only  and  only 
such  as  cleared  from  United  iStaies  ports. 


Commodities. 


Iron  ore  and  finished 

iron 

Coal 

Wheat bushels . . 

Flour barrels . . 

Com bushels. . 

Gate do.... 

Barley ..do.... 

Flaxseed do 

Malt do... 

Oil  cake .sacks . . 

Copper  ore 


Amount's. 


79. 184, 912 
9.  847,  343 
40, 288.  760 
19, 40.'{,  828 
12, 193.  OM 
8,  GC5, 303 
73, 000 
24,000 


Tons. 


6, 855, 

6, 335, 

2, 3C3, 

984 

1,151 

336, 

292, 

23«, 

1, 


Commodities. 


Stone  

Provisions hhds. . 

Merchandise . .  .pkffs. . 

Salt barrels . . 

Liunbep...fe*it,li.M.. 

Laths pieces . . 

Shingles do 

Silver  ore 

( 'oment barrels . . 

Telegraph  poles. pieces 


Total. 


Amounts. 


^,000 

6, 048. 296 

408,381 

1, 122, 683, 000 

22, 462. 000 

82, 462, 000 


692.956 
51,639 


Tons. 


^4-226 

12,075 

1,  800:000 

168;  OdO 

2,24d.366 

6,515 

22,000 

1,731 

99,443 

12.000 


23,209,619 


KumbeT  of  vessels,  34,251;  registered  tounage,  22,160,000,  exclusive  of  Canadian 
vessels.  If  the  latter  could  he  included,  and  the  list  of  conunodities  made  to  include 
all  that  were  carried,  whether  cleared  i'rom  a  custom-house  or  not,  the  total  would 
be  much  greater. 


Total  mimher  of  vessels  and  tonnage  cleared  from  all  the  collection  dietricts  on  the  chain 

of  lakes. 


Vessels 

Begistered  tonnage .^.t. . 


55,896 

p.p.-^,,32,483,444 
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Number  of  loaded  cars  that  cronsed  Detroit  River  du^rin^  1891, 

Eaat  bound 199,173 

West  bound 120,956 

Total 320,129 

Tonnageat  an  average  of  12  tons  per  car 3,841,548 

Xonnageat  an  ayerage  of  15  tons  per  car 4,801,935 


LfLf  19. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Wreck  of  scow  Hannah  Moore. — ^The  unladen  wooden  scow  Hannuh 
Moore  became  water-logged  and  sunk  in  St.  Clair  Eiver  on  July  3, 1891. 
She  lay  off  Port  Huron,  Mich.,  in  about  16  feet  of  water,  nearly  at  right 
angles  to  the  channel,  on  her  beam  ends,  her  two  masts  pointing  up- 
stream. She  was  about  450  feet  from  the  Flint  and  Pere  Marquette 
Bailroad  Dock,  and  1,250  feet  below  Black  Biver.  Her  dimensions 
were  approximately  as  follows:  Gross  tonnage,  74.23;  length,  88  feet; 
breadth  20  feet;  depth,  6  feet  4  inches.  She  was  built  in  1868,  at  St. 
Glair,  Mich.,  and  hailed  firom  Detroit,  Mich. 

When  it  became  apparent  that  the  owner  of  the  scow  did  not  propose 
to  remove  her,  a  project  for  her  removal  at  an  estimated  cost  of  $1,000, 
accompanied  by  the  necessary  specifications,  was  submitted  to  the 
Chief  of  Engineers.  This  project  having  been  approved,  the  thirty 
days'  notice  required  by  law  was  published  on  August  22, 1891,  and 
specifications  were  issued. 

Proposals  for  removing  the  wreck  were  opened  on  September  21, 
1891,  and  on  September  28, 1891,  a  contract  was  duly  entered  into  with 
the  lowest  bidder,  Mr.  Chauncey  E.  Mitchell,  for  the  lump  sum  of  $880. 

The  work  of  removal  was  begun  October  15.  The  scow  was  broken 
into  two  pieces  by  dynamite,  and  on  October  21  and  23  the  two  portions 
'  were  raised  and  towed  to  a  point  near  the  shore,  about  2  miles  below 
Black  Eiver.  On  November  9  all  the  remaining  portions  of  the  wreck 
were  removed  satisfactorily,  and  on  November  16  the  contract  was 
closed.  The  total  cost  to  the  Government,  including  sux>erintendence, 
printing,  advertising,  etc.,  was  $902.10.  No  articles  of  value  w^e  re- 
covered. 

This  work  was  in  the  coUection  district  of  Huron,  Mich.  The  nearest  port  of 
entiT  was  Port  Huron,  and  the  nearest  light-house  was  Fort  Gratiot  Light,  at  the 
head  of  St.  Clarr  Riyer. 

AbBiraot  of  Ifide  for  ike  removal  of  the  wreck  of  the  scow  Hannah  Moorefrom  the  8t 
Clair  Biver,  opposite  the  Flint  and  Pere  Marquette  Railroad  Dochf  Port  Huron,  Mich., 
reeeived  and  opened  on  September  BO,  1891,  in  accordance  with  advertisement  dated 
August  £$,  1891. 


No. 

Name  md  addnes  of  bidder. 

Price. 

Semarks. 

1 

a 

t 

Chamioey  B.  Mitehell,  Detroit,  Hioh.  *. 

Enoeh  Townsend,  Somen  Point,  N.  J . . 
SUIahBimber.  Detroit.  Midh 

$880 

980 
1.490 

Will  nse  dynamite.    Dredge  and  lighters  to  be 

used  when  wreck  will  not  float,  after  blast> 

Ing* 
Bemove  said  vessel  by  dynamite,  and  pieces  if 

necessary  will  lighter. 
Will  use  dynamite  to  break  the  vessel  in  pieoea, 

and  land  same  on  bank  of  riv^er  with  tag. 

*Beoommended  for  acceptance. 
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IMPROVEMENT  OP  BIVERS   AND   HARBORS    ON   LAKE   ERIE  WEST  OP 

ERIE,  PENNSYLVANIA. 


BEPOBT  OF  LIEUTENANT-COLONEL  J  A  RED  A.  SMITH,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 
SO,  1899,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Monroe  Harbor,  Michigan. 

2.  Toledo  Harbor,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandnsky  City  Harbor,  Ohio. 

5.  Sandusky  River,  Ohio. 

6.  Hnron  Harbor,  Ohio. 

7.  Vermillion  Harbor,  Ohio. 


8.  Black  Riyer  Harbor,  Ohio. 

9.  Cleveland  Harbor,  Ohio. 

10.  Fairport  Harbor,  Ohio. 

11.  Ashtabnla  Harbor,  Ohio. 

12.  Removing  sunken  vessels  oV  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 

13.  Gnind  River,  Ohio,  between  Rich-  I  14.  Conneaut  Harbor,  Ohio, 
mond  and  the  mouth. 


United  States  Engineer  Office, 

Cleveland,  Ohio,  July  9, 1892. 
General  :  I  have  the  honor  to  transmit  herewith,  in  duplicate,  annual 
reports  for  the  year  ending  June  30, 1892,  upon  the  improvement  of 
rivers  and  harbors  in  my  charge. 

Very  respectftilly,  your  obedient  servant^ 

J ARED  A.  Smith. 
Lieutenant- Colonel  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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M  M  X. 

IMPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 

This  improvement  was  commenced  in  the  year  1835,  at  which  time 
the  Eaisin  Kiver  was  considered  an  important  stream,  and  Monroe  wa8 
a  place  of  some  prominence.  The  plan  of  improvement  consisted  in 
straightening  the  river  and  making  direct  connection  with  Lake  Erie 
by  a  canal  4,000  feet  long  and  100  feet  wide,  through  a  sand  peninsula. 

A  description  in  detail  of  the  earlier  operations  heretofore  carried  on 
for  the  improvement  of  this  harbor  will  be  found  in  Annual  Beports  of 
1880  and  1881. 

Some  minor  repairs  to  the  piers  and  revetment  of  canal  were  made 
in  the  fiscal  year  ending  June  30, 1891,  but  nothing  has  been  done  dur- 
ing the  last  fiscal  year,  and  the  project  for  repairs  remains  untouched. 

A  project  for  a  general  repair  of  the  piers  and  revetment  of  canal  was 
adopted  in  1886,  the  cost  at  that  time  being  estimated  at  920,000.  Ko 
general  repairs  have  been  undertaken  owing  to  lack  of  funds  for  such 
a  purpose.  Of  course  the  condition  of  the  superstructure  of  piers  and 
the  canal  revetment  is  constantly  becoming  worse.  The  amount  esti- 
mated as  necessary  for  the  general  repairs  in  1891  was  $26,000.  The 
estimate  appears  to  have  been  a  general  one  only,  as  it  is  not  easy  to 
determine  in  advance  the  exact  extent  to  which  the  work  must  be  re- 
newed. 

As  the  officer  in  charge  of  the  work  has  had  no  oppprtunity  to  make 
a  critical  examinaMon  of  the  situation,  the  last  estimate  is  here  re- 
peated. 

The  annual  report  of  last  year  gave  the' least  depths  of  water  for 
June,  1890,  as  9  feet  to  lower  docks  and  thence  to  upper  docks  as  8.5 
feet.  No  examination  for  channel  depths  has  been  made  since  the  date 
mentioned. 

The  following  is  a  statement.of  the  amount  and  date  of  all  appropria- 
tions for  this  improvement: 


February  24, 1835 $30,000.00 

July  2, 1836 15,000.00 

March  3,1837 30,000.00 

July  7, 1838 15,000.00 

Junell,1844 20,000.00 

August  30,1852 14,000.00 

June23,l866 31,015.27 

June  10,1872 10,000.00 

March  3,1873 15,000.00 

Juiie23,1874 10,000.00 

March  3, 1875 10,000.00 


August  14, 1876 $5,000.00 


June  18, 1878  . 

March  3,1879 

June  14, 1880 

March  3,1881 

August  2,1882 

August  5,1886 

August  11,1888.... 
September  19, 1890. 


2,500.00 
2,000.00 
2,000.00 
1,000.00 
1,000.00 
2,000.00 
5,000.00 
5,000.00 


Total 225,515.27 


The  commercial  statistics  are  not  sufficiently  reliable  to  make  defi- 
nite comparisons  from  year  to  year. 

Apparently  the  tonnage  for  last  fiscal  year  was  about  25  per  cent 
less  than  in  the  year  previous.  The  principal  imi>ort8  were  telegraph 
poles  and  rhe  exports  a  small  amount  of  fish  and  grax)es.  These  fireights 
are  not  of  a  kind  to  promise  a  great  increase  in  the  ftiture. 

The  harbor  of  Monro^  is  in  the  collection  district  of  Detroit,  Mich.    There  b 
a  light-house  on  the  outer  end  of  the  west  pier. 
No  new  lines  of  transportation  have  heen  estahlished  in  the  last  flBOcd  year. 

Money  statement 
Amount  appropriated  hy  act  approved  July  13,  1892  .- $10, 000. 00 

fAmoant  ^estimated)  required  for  completion  of  existiu t;  ])roject 16, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endinj^  J  uuo30, 1894    16^  000. 00 
Submitted  in  compliance  with  requirements  oz  seotiona  2  of  river  aad 
harbor  acta  of  1860  and  1867. 
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COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Monroe 
Harbor,  Michigan,  were  compiled  from  information  furnished  by  the  coUeotor  of 
cnstoms  and  others : 

Imports,  telegraph  poles tons..  18,000 

Exports,  fish  ana  grapes , do...  22 

Vessels  entering 83 

Vessels  departing 84 

Tonnage  not  known. 

Total  tonnage  for  1891  (estimated) 20,000 

Tonnage  given  in  last  annual  report  ...^ 27,000 

The  draft  of  the  largest  vessel  using  harbor  is  12  feet. 

The  depth  of  water  in  the  harbor  prevents  the  largest  vessels  from  loading  to  full 
depth. 
ao  new  linos  of  transportation  have  been  established  during  the  year. 


MM  2. 

IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

The  city  and  harbor  of  Toledo,  Ohio,  are  near  the  mouth  of  the  Mau- 
mee  River.  The  harbor  occupies  some*  distance  on  the  river,  and  the 
middle  part  is  about  5  miles  from  the  mouth,  where  it  empties  into 
Maumee  Bay.  From  the  mouth  of  the  river  to  17  feet  depth  of  water 
in  the  lake  is  a  little  more  than  7  miles. 

A  history  of  the  earlier  operations  carried  on  in  past  years  for  the 
improvement  of  this  harbor  will  be  found  in  the  Annual  Reports  of 
1880,  1881,  and  1883. 

The  project  for  the  "  old  channel "  has  been  amended  from  time  to 
time  since  1866.  The  latest  plan  provides  for  a  channel  200  feet  wide 
on  the  bottom  and  16  feet  deep  through  Maumee  Bay  to  Lake  Erie. 

A  considerable  part  of  the  cost  is  due  to  the  deposits  of  silt  from  the 
river  and  the  filling  caused  by  seas  in  the  bay. 

The  old  channel  is  now  about  100  feet  wide  on  the  bottom  and  260 
feet  in  the  bends,  with  a  least  depth  of  15.6  at  the  mean  level  of  the  lake. 
It  has  been  obtained  by  dredging  in  a  long  course  of  years,  with  a  total 
expenditure  to  June  30,  1892,  amounting  to  $724,332.61. 

A  part  of  the  old  channel  is  now  included  in  the  straight  channel 
through  Maumee  Bay  to  deep  water  of  Lake  Erie. 

The  act  of  July  5, 1884,  appropriated  $25,000  to  commence  the  work 
of  making  a  straight  channel  for  the  Maumee  River  from  its  mouth  to 
Lake  Erie,  and  the  act  of  August  5,  1886,  provided  for  continuing  the 
improvement  "  by  a  straight  channel  along  such  line  a«  may  be  ap- 
proved by  the  Secretary  of  War.'' 

A  project  for  the  work  was  approved  by  the  Secretary  of  War  April 
27, 1887. 

The  project  consisted  in  dredging  a  straight  channel  through  Maumee 
Bay,  200  feet  wide  at  the  bottom  and  17  feet  deep,  referred  to  the  mean 
level  of  the  lake.  The  line  was  so  located  as  to  utilize  the  old  channel 
as  far  as  possible.  The  estimated  cost  of  the  work  was  $1,875,000. 
The  amount  expended  upon  this  project  to  June  30, 1891,  was  $280,470.65. 
Total  expense  to  June  30, 1892,  including  Uabilities,  $471,707*^  I 
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OPERATIONS  IN  LAST  FISCAIi  YEAR— "OLD  CHANNEL.'' 

In  the  summer  of  1891  several  shoal  spots  were  dredged  in  the  ol4 
channel,  the  amount  of  material  removed  being  20,356  cubic  yards. 
This  dredging  removed  the  shoal  places,  and  gp,ve  a  clear  channel  of 
15.6  feet. 

The  work  was  done  under  the  contract  with  Messrs.  ti.  P.  &  J.  A. 
Smith. 
.  Expense  incurred  during  the  fiscal  year  has  been  $4,900.03. 

The  new  and  direct  channel  is  now  wider  and  better  than  the  old 
one,  which  has  several  angles,  so  that  it  does  not  seem  advisable  to 
incur  any  further  expense  upon  the  old  channel  project. 

STRAIGHT  CHANNEL  IMPROVEMENT. 

Dredging  was  continued  from  July  1,  1891,  to  June  7, 1802,  save 
from  December  1  to  April  30,  iuislusive,  when  it  was  suspended  for  the 
winter. 

The  amount  dredged  during  the  fiscal  year  is  as  follows: 

Cable  ymrdi. 

Under  contract  with  James  Rooney 165,138 

Under  contract  with  L.  P.  and  J.  A.  Smith 438,967 

Total 604,105 

Amount  done  by  James  Kooiiey  under  his  contract  is 249, 518 

Amount  dredged  by  L.  P.  and  J.  A.  Smith 471,182 

Total  under  the  contract  withL.  P.  and  J.  A.  Smith 548,599 

As  a  r6sult  of  this  dredging  the  channel  is  now  open  to  navigation 
with  a  depth  exceeding  16  feet  throughout,  and  a  width  of  200  feet  on 
the  botton,  save  in  one  section  of  2,400  feet  in  the  Lake  subdivision, 
where  it  is  but  175  feet  wide,  and  1,300  feet  of  Turnout  subdivision, 
where  the  width  is  but  170  feet. 

It  should  be  observed  that  the  surface  level  of  the  lake  is  very  varia- 
ble, and  there  seems  to  have  been  more  than  one  plane  to  which  sound- 
ings in  different  years  have  been  referred. 

For  further  details  of  work  during  the  fiscal  year,  I  refer  to  the 
report  of  Lieut.  William  V.  Judson,  Corps  of  Engineers,  which  is  ap- 
pended as  part  of  this  report. 

It  will  be  noticed  that  the  channel  is  not  17  feet  deep  as  has  been 
planned.  This  is  primarily  due  to  the  fact  that  the  deepest  dredging 
has  been  limited  to  a  depth  of  17  feet,  and  it  is  practically  impossible 
to  obtain  a  perfectly  uniform  depth  by  dredging.  As  a  second  reason 
for  less  depth,  there  has  been  a  constant  deposition  of  material  in  the 
dredged  channel. 

Apparently  the  greater  portion  of  the  fill  in  the  channel  is  from  the 
soffc  mud  brought  down  by  the  river.  This  mud  is  deposited  over  the 
entire  area  of  Maumee  Bay  and  naturally  fills  the  channel  both  by 
direct  deposit  and  by  its  movement  of  material  in  the  bay  from  heavy 
seas. 

Lieut.  Judson  gives  the  present  average  depth  in  the  straight  chan- 
nel as  15.6  feet,  referred  to  the  mean  level  of  the  lake  using  the  years 
1860  to  1875. 

Practically,  therefore,  the  channel  lacks  one  and  a  half  feet  of  the 
depth  of  17  feet  required  by  the  project. 

Under  my  instructions  an  examination  of  the  channel  was  made  in 
the  months  of  May  and  June,  1892.  The  examination  was  made  by 
Lieut  Judson^  and  the  charts  have  been  plotted  and  sections  have  he&x 
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drawn,  showing  the  fill  since  dredging.  Copies  of  these  sections  and 
a  small  map  of  Mauniee  Eiver  and  Bay  are  forwarded  to  accompany 
Jihia  rei)ort,  and  I  invite  attention  to  Lieut.  Judson's  discussion  of  the 
subject. 

The  fill  in  the  channel  from  sliding  in  of  the  banks  of  the  cut  seems 
to  be  small,  but  it  will  be  observed  that  the  fill  from  all  causes  in  two 
seasons  is  a  little  more  than  eight- tenths  of  a  foot. 

It  is  evident  that  the  dredged  channel  through  Maumee  Bay  can  not 
be  maintained  by  natural  or  ordinary  conditions. 

The  alternative  is  then  presented  of  permitting  the  channel  to  fill  or 
of  incurring  considerable  expense  for  its  preservation.  It  is  obvious 
that  the  method  which  off'ers  most  of  certainty  in  maintaining  the  chan- 
nel is  by  dredging  as  necessities  may  require,  and  it  is  my  opinion  that 
the  dredging  can  be  done  most  promptly  when  needed  and  most  satis- 
factorily and  economically  at  all  times  with  a  dredge  and  scows  owned 
by  the  United  States  and  operated  by  hired  labor.  I  believe  that  one 
good  dredge,  with  the  necessary  scows,  would  be  capat)le  of  renwving 
all  the  material  which  may  be  required  for  maintenance  of  the  channel, 
with  the  services  of  a  tug,  which  can  probably  be  hired  to  best  advan- 
tage as  it  may  be  needed. 

The  project  for  this  channel  left  the  question  of  its  protection  and 
maintenance  open  for  determination  after  observation  and  experience. 

A  mere  revetment  to  retain  the  sides  of  the  cut,  whether  by  a  low 
crib  work,  by  piling,  or  by  other  means,  would  be  of  little  or  no  value, 
for  it  would  neither  prevent  the  sedimentary  deposit  nor  the  move- 
ment of  mud  and  sand  under  the  action  of  the  seas. 

Whether  any  system  of  piers  or  dikes,  submerged  or  otherwise,  will 
be  sufficient  to  prevent  the  filling  of  the  channel  is  doubtful,  unless 
they  be  so  constructed  as  to  confine  the  river  at  its  high  stages  suf- 
ficiently to  maintain  a  strong  current  entirely  across  Maumee  Bay  to 
the  lake. 

Such  a  system  would  be  attended  with  many  disadvantages  in  addi- 
tion to  the  great  cost.  It  would  bring  great  inconvenience  to  many 
small  vessels  and  boats  of  light  draft  which  navigate  the  bay,  and 
the  silt  which  is  now  deposited  over  all  of  Maumee  Bay  would  be  de- 
posited near  the  end  of  the  dikes,  and  sooner  or  later  make  frirther  ex- 
tension necessary. 

A  part  of  the  channel  in  the  lake  subdivision  was  cut  through  a  sand 
bar^  where  the  conditions  would  indicate  the  probability  of  a  more 
rapid  fill  than  at  other  i)laces  under  the  action  of  the  seas.  It  maybe 
well,  therefore,  to  protect  the  channel  over  this  bar  by  dikes,  entirely 
submerged  at  first,  as  an  experiment.  The  tops  should  be  so  arranged 
as  to  provide  against  injury  from  ice. 

The  dikes  should  be  placed  at  considerable  distance  from  the  dredged 
channel.  In  determining  that  distance,  the  regime  of  the  river  should 
be  considered.  In  other  words,  the  distance  between  the  dikes  should 
be  the  same  as  would  be  used  if  the  river  were  to  be  conducted  between 
them. 

So  long  as  the  dikes  are  to  be  used  only  to  protect  the  channel  from 
filling,  due  to  the  action  of  the  waves,  probably  the  cheapest  and  best 
type  of  constniction  may  be  a  compact  dump  of  stone  upon  mattresses 
of  brush.  These  would  break  up  the  seas  which  wash  across  the  chan- 
nel, and  would  permit  any  material  washed  over  them  to  settle  on  the 
inside  before  the  channel  is  reached. 

Besides  the  deposit  in  the  channel,  there  now  remains  to  be  dredged 
the  part  of  Turn-out  Division  on  the  south  side  of  the  light-housecribs 
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ill  addition  to  amount  ^required  to  complete  the  width  at  place  before 
mentioned. 

Ko  revision  of  former  estimate  has  been  made. 

The  estimate  for  completion  of  project  is  the  same  as  was  submitted 
in  last  annual  report. 

The  following  is  a  list  of  the  appropriations  made  for  the  old  channel 
from  1866  to  present  time : 

March  3, 1879 $20;  000. 00 

June  14,  1880 30,000.00 

March  3,  1881 40,000.00 

August  2,  1882 50.000.00 

July  5,  1884 20,000.00 

August  5,  1886  (see  note 9, 632. 61 

August  11,  1888 5,000.00 

September  19,  1890 5,000.00 

Total 724,332.61 


June  23, 1866 $20,000.00 

March  2,  1867 20,000.00 

April  10,  1869 29,700.00 

July  11,  1870 50,000.00 

March3,  1871 50,000.00 

June  10,  1872 15,000.00 

March  3,  1873 100,000.00 

June23,  1874 75,000.00 

March  3,  1875 75,000.00 

August  14, 1876 60,000.00 

June  18,  1878 : 50.000.00 

Appropriations  have  been  made  for  straight  channel  as  follows,  viz: 

July  5,  1884 $25,000.00 

Deduct  amount  apiirupriatod  for  old  channel  (see  not-e) 9, 632. 61 

15  367. 39 

August  5,  1886 .* 112,500.00 

August  11,  1888 150,000.00 

Septemher  19,  1890 200,000.00 

Total 477,867.39 

Note. — By  act  of  August  5,  1886,  the  haluiice  then  avjiilahle  of  the  $^,000  appro- 
priated July  5,  1884,  for  straight  chauucl,  was  made  available  for  clearing  the  old 
channel. 

Toledo  is  in  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  the 
fourth  order  on  Turtle  Island,  and  three  sets  of  range  lights  for  parts  of  the  channel. 

The  tonnage  of  Toledo  Harhor^  as  furnished  for  1891,  shows  a  considerably  increase 
over  previous  years. 

Money  statements. 

old  channkl. 

July  1,  1891,  balance  unexpended $4,900.03 

June  30,  1892,  amount  expended  during  fiscal  year 4, 423. 66 

July  1,  1892,  balance  unexpended 476.37 

July  1,  1892,  outstanding  liabilities 476. 37 


STRAIGHT  CUANXEL. 

July  1,  1891,  balance  unexpended 191, 682. 54 

June  30,  1892,  amount  expended  during  iiscal  year . . . , 176, 224. 04 

July  1,  1892,  balance  unexpended 15, 458. 50 

July  1,  1892,  outstanding  liabilities 9,905.89 

July  1, 1892,  balance  available 5, 552. 61 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 205, 552. 61 

Amount  (estimated)  required  for  completion  of  existing  project 1,200, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894.. 400,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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BEPOKT  OF  LXSUTENANT  W.  Y.  JUDSON^  CORPS  OF  ENGINEERS. 

Toledo,  Ohio,  June  50, 189t, 

Sir  :  I  hare  the  honor  to  submit  the  following  report  upon  operattons  at  this  har- 
bor during  the  fiscal  year  ending  June  30, 1892 : 

To  make  clearer  what  is  to  follow,  I  would  first  explain  that  the  straight  channel 
through  Maumee  Bay  diverges  from  the  old  channel  at  a  point  near  the  mouth  of  the 
Maumee  River.  From  this  point  to  the  17-foot  contour  of  Lake  Erie  it  is  40,270 
feet  by  the  line  of  the  channel.  Between  the  river  mouth  and  the  ''  Black  Can  " 
lies  the  inner  section,  12,670  feet  in  length.  Between  the  **  Black  Can  "  and  a  point 
1,000  feet  southwest  of  the  main  crib  light  lies  the  middle  section,  10,600  feet  in 
length.  From  the  last-named  point  to  a  point  2,400  feet  beyond  (t.  e.,  northeast  of) 
the  main  crib  li^ht  lies  the  tnm-out  subdivision,  3,400  feet  in  length.  Beyond  the 
turn-out  subdivision,  and  extending  5,600  feet  toward  the  lake,  lies  the  crib  subdivi- 
sion, and  from  the  outer  end  of  the  crib  subdivision  to  the  17-foot  contour  of  the  lake 
stretches  the  lake  subdivision,  8,000  feet  in  length. 

The  above-mentioned  divisions  of  the  Straight  channel  are  mentioned  in  reports 
and  contracts  for  the  past  three  years.  At  the  beginning  of  the  fiscal  year  dredg- 
ing was  being  done  under  two  contracts,  one  with  James  Rooney,  and  one  with  L. 
P.  &,  J.  A.  Smith. 

Soimei/  oanU'oci. — ^Two  dredges  worked  steadUy  upon  this  contract  from  Jul^  1 
until  October  9,  1891^  when  the  work  of  the  contractor  was  completed.  During 
this  time  165,138  cubic  yards  (scow  measurement)  were  removed  from  the  orib  sub- 
division, completing  the  excavation  within  the  limits  to  a  least  depth  of  16.4  feet ; 
the  average  depth  being  16.9  feet. 

Smith  contract, — ^Fonr  dredges  worked  steadily  upon  this  contract  from  July  1  to 
November  80, 1891,  and  these  dredges  resumed  operattons  May  1,  1892,  and  worked 
continuously  thereafter  until  the  completion  of  the  contract,  June  7,  1892. 

In  the  an^Ie  between  the  old  channel  and  the  new,  and  at  the  inner  end  of  the 
latter,  was  situated  a  clay  bank,  which  formerly  deflected  the  water  descending  the 
Maumee  River  into  the  old  channel.  This  clay  bank  constituted  the  river  division, 
and  from  it  was  removed  111,967  cubic  yards,  whereby  the  approach  to  the  straight 
channel  has  been  widened,  promoting  ease  of  navigation,  and  tending  to  intro- 
duce the  river  current  into  the  straight  channel  for  purposes  of  scour.  The  least 
depth  in  this  division  at  completion  of  dredging  was  16.2  feet,*  with  an  average 
depth  of  16.8  feet. 

From  the  turn-out  subdivision  there  was  removed  106,640  cubic  yards.  About 
1,300  feet  of  this  subdivision  is  parallel  to  a  pile-protection  work  that  embraces  the 
main  and  east  crib  lights  in  Maumee  Bay,  and  occupies  a  space  80  feet  wide  in  the 
center  of  the  straight  channel.  The  north  side  of  this  pile  work  was  chosen  for 
dredging,  and  at  this  locality  the  channel  has  a  width  of  170  feet,  measured  from 
thepile  work. 

This  turn-out  has  slanting  approaches  to  the  straight  channel  at  either  end  each 
about  800  feet  long.  The  remainder  of  the  turn-out  subdivision  is  uniform  in  width 
with  the  rest  of  the  straight  channel^  and  was  excavated  to  a  least  depth  of  16.4  feet; 
the  average  depth  bein^  about  16.8  teet. 

From  the  lake  subdivision  there  was  removed  232,327  cubic  yards.  This  yielded  a 
least  depth  of  about  16.4  feet  with  an  average  of  16.8  feet,  but  the  full  width  of  200 
feet  was  not  obtained  throughout ;  2,400  linear  feet  of  this  subdivision  is  but  175 
feet  wide. 

From  the  old  channel  there  was  removed  20,356  cubic  yards.  Several  shoal  spots 
were  deepened  and  the  channel  was  made  wider  at  the  elbows.  The  result  was  a 
channel  of  15.6  feet  minimum  depth  throughout,  the  width  varying  from  100  feet  in 
straight  reaches  to  260  feet  at  the  turning  points. 

PiTe-prot€cti<yn  work. — The  main  and  east  crib  lights  of  the  Maumee  Ba^  range  are 
situated  in  the  axis  of  the  channel.  To  })revent  vessels  from  colliding  with  these,  a 
pile-protection  work  was  in  progress  at  the  beginning  of  the  fiscal  year.  Repeated 
extensions  of  time  were  granted  the  contractor,  who  was  not  prepared  to  prosecute 
the  work  rapidly  in  the  face  of  the  serious  difficulties  that  were  consequent  upon  the 
exposed  location  of  the  work.  The  work  was  finally  satisfiwtorily  completed  Decem- 
ber 1, 1891.  The  crib  lights  are  about  1,080  feet  apart.  Two  rows  of  piles,  each  40 
feet  from  the  axis  of  the  channel  and  parallel  thereto,  inclose  the  interval  between 
the  range  lights,  and  prevent  vessels  from  getting  between  them.  At  either  end  the 
pile  work  is  extended  to  an  apex  reaching  170  feet  beyond  the  cribs.  In  bulkheads, 
at  the  extreme  apices  stone  and  brush  have  been  deposited  to  the  water  line.  About 
seven  feet  of  stone  and  brush  have  also  been  deposited  about  each  crib  to  maintain 
its  foundations.  Large  oak  piles  were  used  throughout.  In  the  parallel  rows  these 
piles  are  6  feet  from  center  to  center,  bearing  three  heavy  waling  pieces  and  bound 
each  to  each  with  iron  tie-rods  and  wooden  pieces  supported  upon  intermediate  piles. 
In  the  apices  the  piles  are  but  3  feet  from  center  to  center,  and  an  additional 
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waling  strip  is  used.  Cross  pieces  strongly  bind  tlie  converging  sides  of  the  aj^ices 
together. 

An  inspector  employed  upon  this  work  by  the  United  States  was  paid  $85  per  month. 

Material  dredged, — No  rock  and  no  bowlder  were  encountered.  Tn  the  river  divi- 
sion was  found  a  stiff  clay.  In  the  turn-out  subdivision  was  found  clay  and  sand. 
The  crib  sub-division  yielded  principally  sand,  as  did  also  the  lake  subdivision.  At 
the  outer  end  of  the  lake  subdivision  the  sand  was  singularly  hard  and  difficult  to  dig. 

Table  ehamng  areas  and  quantities  dredged,  etc. 


Contractor. 

LocaUty. 

Length 
of  cban- 

nttl 
dredged. 

Area 
dredged. 

face. 

Depth 

immedi. 

alely  af- 

terdredg- 

hig. 

Bemoved 
nzemfint.) 

James  Koone}' 

L. P.  &  J.  A. Smith.... 
Do 

Crib  subdivision 

Ri  ver  division 

liake  subdivision 

Tnm-ont  subdivision  . 
Old  channel  .  „  -  - 

4,  MO 
8,300 
8,000 
3,400 
5,000 

Square /ml 
800,000 
373,000 
152.800 
410, 500 
300,000 

Feet, 

6 
2tol0 
Ito  6 
5to  6 

2 

16.9 
16.8 
16.8 
16.8 
17. 

Oubicyards^ 
165.138 
111,  967 
232.327 

Do 

106,740 
30,356 

Do 

Total 

23,700 

3,420,500 

686,528 

The  result  of  the  dredging, — ^The  straight  channel  has  now  been  cut  through  to 
the  lake.  In  several  places,  as  above  mentioned,  tbe  channel  has  not  its  full  width, 
nor  does  the  full  depth  of  17  feet  obtain  throughout,  because  17  feet  was  the  maxi- 
mum depth  to  which,  according  to  their  specifications,  contractors  have  been  al- 
lowed to  dredge,  and  because  the  work  has  been  several  years  in  progress  and  the 
usual  fill  has  been  going  on  over  the  dredged  portions.  'At  the  present  time  the 
channel  is  practicable  for  vessels  drawing  15.6  feet  with  the  water  at  the  mean  level 
of  1860-1875.  This  is  at  least  as  good  water  a«  obtains  in  the  old  channel.  The  Light- 
House  Establishment  has  not  yet  buoyed  the  straight  channel,  but  when  they  do  so 
and  the  proper  lights  are  established,  the  channel  may  be  regularly  opened  to  nav- 
igation. 

Recent  condition  of  channel, — During  May  and  June,  1892,  an  examination  haa  been 
made  to  determine  with  all  possible  accuracy  the  fill  that  has  taken  place  over  the 
different  parts  of  the  channel  bottom  since  the  soundings  were  taken  that  imme- 
diately followed  the  dredging.  Over  the  inner  and  middle  sections  this  would  show 
the  till  for  two  years,  and  over  the  turn-out  subdivision,  crib  subdivision,  and  lake 
subdivision  the  fill  would  be  shown  for  one  year.  About  10,000  soundings  wore 
taken  and  plotted  on  five  charts,  each  chart  representing  one  of  the  above  sections 
or  subdivisions.  The  snme  charts  show  also  the  deptlis  immediately  after  dredging, 
and  ther<*fore  contain  the  data  for  obtaining  the  fill.  An  inspection  of  these  charts 
shows  that — 

(1)  The  fill  is  not  far  from  uniform  over  the  whole  length  of  the  channel. 

(2)  The  banks  have  held  very  well.  The  greater  part  of  the  fill  is  not  from  caving 
banks. 

(3)  The  fill  is  very  soft  and  of  a  sedimentary  character.  A  large  part  of  Maumee 
Bay  is  covered  to  a  depth  of  a  foot  or  more  with  this  soft  mud  or  slush,  which  over- 
lies the  hard  sand  or  clay,  and  which  appears  to  have  been  brought  by  the  Maumee 
Biver.  This  slush  is  easily  washed  about,  and  the  fill  in  the  channel  appears  to  be 
principally  derived  from  this  source,  and  directly  by  deposit  from  the  river  water. 

(4)  The  fill  over  the  whole  channel  averages  a  little  over  eight-tenths  of  a  foot  in 
depth.  I  transmit  herewith  a  tracing,  which  is  intended  to  show  the  extent  of  the 
fill  and  the  present  condition  of  the  channel  in  characteristic  sections.  Each  cross 
section  drawn  is  the  mean  of  from  9  to  12  actual  cross  sections. 

Cross  section  A  is  typical  of  the  manner  of  fill  and  present  condition  of  the  chan- 
nel in  the  outer  slope  of  the  bar. 

Cross  section  B  is  typical  of  the  same  through  the  bar. 

Cross  sections  C,  D,  and  E,  represent  the  conditions  respectively  on  the  inner  slope 
of  the  bar,  in  the  middle  section,  and  in  the  inner  section  near  the  river  mouth.  The 
middle  and  inner  sections  are  the  only  parts  of  the  channel  that  have  yet  been  used 
extensively  by  vessels.  In  cross  sections  D  and  E  the  path  of  vessels  is  seen  near  the 
center.    The  fill  is  so  soft  that  it  is  readily  pushed  aside  by  the  screws  of  steamers. 

Straight  channel  work  in  the  future, — From  the  amount  of  fill  mentioned  above  it 
wiU  be  seen  that  as  at  present  constituted  the  straight  channel  can  not  maintain 
itself.  Either  extensive  bank  protection  must  be  built  or  dredging  to  the  extent  of 
'^,000  cubic  yards  or  more  must  be  done  annually.    Considering  the  magnitude  of 
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the  work  and  the  continuing  charges  for  repairs^and  interest.'it  seems  probable  that 
the  method  by  dredging  wonld  be  most  economical  to  the  United  States.  To  accom- 
plish this  annnal  dredging  I  would  recommend  the  purchase  of  a  plant  by  the  Gov- 
ernment. The  work  demands  the  continuous  employment  of  one  good  dredge,  the 
expense  of  running  which  would  be  about  $30,000  per  season.  More  would  be  tf c- 
eomplished  thau  contractors  would  do  for  the  same  money,  and  Government  work 
might  be  done  more  cheaply  at  neighboring  harbors  if  the  contractors  hereabouts, 
who  stand  well  together,  should  see  that  the  Government  is  not  altogether  depend- 
ent upon  them. 

Maumee  River, — ^A  considerable  shoal  exists  at  present  about  1  mile  below  the 
Pennsylvania  Railroad  Bridge.  A  preliminary  examination  of  the  river  between  the 
city  docks  and  Maumee  Bay  shows  that  about  40,000  cubic  yards  should  be  removed 
to  obtain  a  17-foot  channel  throughout.  The  current  prevents  any  rapid  accumula- 
tion of  silt  here,  and  this  dredging  will  probably  maintain  the  channel  for  several 
years. 

Bemarks. — For  purposes  of  inspection,  survey,  etc.,  the  steamer  Swansea  was  em- 
ployed by  the  Government  for  a  period  of  222  days  during  the  fiscal  year.  Tte  aver- 
age daily  expense  of  this  steamer  to  the*Govemment  was  about  $19.  The  crew  of 
the  Swansea  assisted  in  laying  out  the  work,  taking  soundings,  and  making  surveys. 
During  the  year,  in  addition  to  her  regular  work,  the  Swansea  removed  eighteen 
snags  from  the  river.  An  inspector  was  employed  upon  each  dredge,  whose  duty  it 
was  to  record  and  supervise  its  work.  These  inspectors  received  from  $80  to  $100 
])er  month,  according  to  their  efficiency  and  length  of  service.  During  the  past 
spring,  while  the  extended  examination  of  the  harbor  has  been  in  progress,  in  addi- 
tion to  the  above  employes  there  has  been  a  principal  inspector  on  the  work,  at  a 
salary  of  $120  perjoaonth. 

Very  respectfully,  your  obedient  servant, 

W.  V.  Jddson, 
Second  Lieut,  Corps  of  JCngineers, 
Lieut.  Col.  J.  A.  Smith, 

Corps  of  JEngineers,  U.  S.  A, 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Toledo  Har- 
bor, Ohio,  were  compiled  from  information  furnished  by  the  collector  of  customs  and 
others: 


Articles. 


Imports, 

Ore  , 

Coal 

Plaster  and  cement 

Salt 

Lumber 


Tons. 


200,803 

89,310 

17,268 

11,943 

643 


314,657 


Articles. 


Exports, 

Floar  and  grain 

Coal 

Timber 


Tons. 


578,079 

518, 182 

15,350 


1,111,617 


Shipping. 


No. 


Tonnage. 


Tessols  entering. 
Vessels  departing 
Vessels  bailt 


2,189 
2.186 

4 


968,810 
985,310 
922.56 


Total  tonnage  for  1891 1,954,120 

Total  tonnace  given  in  last  Annnal  Report 1,542,617 


Increase. 


411,503 


The  draft  of  the  largest  vessel  using  the  harbor  is  21  feet. 

The  depth  of  water  in  the  harbor  prevents  the  largest  vessels  from  loading  to  fuU 

fjo  new  lines  of  transportatioji  bav©  been  establjsl^ed  during  the  y^ikpOOQlC 
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MM3. 

IMPROVEBCENT  OF  PORT  CLINTON  HARBOR,  OHIO. 

^Port  Clinton,  Obio,  is  situated  at  the  mouth  of  the  Portage  River,  a 
stream  wbich  rises  in  the  northwestern  part  of  Ohio  and  empties  into 
Lake  Erie. 

A  history  of  the  earlier  operations  heretofore  carried  on  for  its  im- 
provement will  be  found  in  Annual  Reports  of  1880  and  1881. 

The  present  project,  adopted  in  1875,  consists  of  a  pile  revetment  967 
feet  long,  running  i^om  the  north  shore  of  Portage  Biver  opx>osite  the 
town  out  into  the  lake,  in  a  direction  north  57  degrees  east.  This  revet- 
ment then  inclines  toward  the  north  and  extends  301  feet  farther,  when 
a  pile  dike  commences,  which  will  be  prolonged  a  total  distance  of  1,200 
feet  out  to  a  depth  of  10  feet  at  the  ordinary  level  of  the  lake. 

Parallel  to  this  and  200  feet  from  it  is  an  east  pile  pier,  which  will  be 
about  2^600  feet  long,  its  inner  end  resting  on  the  south  shore  of  the 
river.  This  east  pier  will  be  a  simple  pile  structure  of  2,450  feet;  the 
outer  150  feet  will  be  a  strong  pile  dike  12  feet  wide.  A  channel  10  feet 
deep  will  be  dredged  between  the  piers. 

At  the  date  of  the  last  Annual  Report,  an  agreement  had  been  made 
with  Messrs.  Carkin,  Stickney  &  Cram,  of  East  Saginaw,  Mich.,  to 
dredge  through  the  bar  and  l^etween  the  piers  to  obtain  a  channel 
depth  of  10  feet. 

Work  under  the  agreement  was  commenced  July  28  and  completed 
in  August.  The  amount  of  material  dredged  and  removed  from  the 
channel  was  11,705  cubic  yards,  measured  in  scows.  The  price  paid 
was  25  cents  per  cubic  yard. 

The  deepening  of  the  channel  causes  no  permanent  improvement. 
Kearly  the  same  conditions  return  annually,  and  with  the  present  con- 
ditions annual  expenditure  for  dredging  will  be  required  if  the  channel 
is  to  be  maintained. 

The  project  of  1875  wa&  estimated  to  cost  $90,000.  The  sum  of  $56,000 
has  been  appropriated  and  expended  since  the  adoption  of  the  project, 
but  a  part  has  been  for  repairs  and  for  dredging,  which  did  not  advance 
the  constructions  proposed. 

The  amount  estimated  in  last  Annual  Report  for  completion  of  project 
was  $37,000. 

As  the  oflScer  now  in  Charge  of  the  work  has  had  no  opportunity  for 
a  revision  of  the  estimate,  it  is  here  repeated. 

The  following  is  a  statement  of  the  amount  and  date  of  aU  appropria- 
tions for  this  improvement: 


June  10,  1872 $8,000 

June  10,  1872  (aUotment) 2, 000 

MarchS,  1875 5,000 

Au^st.l4,  1876 5,000 

June  18,  1878 10,000 

March  3,  1879 10,000 

June  14,  1880 5,000 


March  8,  1881 $5,000 

Augiist2,  1882 6,000 

Augusts,  1886 2,000 

August  11,  1888 5,000 

September  19, 1890 3,000 

Total 66,000 


Port  Clinton  is  a  port  of  entry  in  the  collection  district  of  Sandusky,  Ohio.  The 
nearest  work  of  defense  is  Fort  Wayne,  Mich.,  30  miles  distant^  and  the  nearest  light- 
house is  at  Green  Island,  10  miles  distant. 

The  commercial  statistics  for  the  year  1891  indicate  a  slight  decline  in  numbers 
from  the  previous  year.    The  tonnage  of  vessels  entering  has  not  been  ascertained. 

Money  statement 

July  1, 1891,  balance  unexpended $3,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 3, 000. 00 

Amount  appropriated  bjf  act  approved  July  13, 1892  . 


^.^^10,000.00 

Digitized  by  VjOjU^ 
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(  Amount  (estimated)  requirod  for  completion  of  existing  project $27, 000. 00 
Anioon  t  that  can  be  profitably  expended  in  fiscal  vear  ending  J  one  30, 1894    27, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Port  Clinton 
Harbor,  Ohio^  were  compiled  from  information  furnished  by  the  collector  of  customs 
and  others : 


Shipping. 


No. 


Tonnage. 


Teasels  entering. . . 
Vessels  departing  . 
Vessels  bmlt 


(*) 

Do. 

13 


'Xot  known. 

Tons. 

Beceipte — ^Fish  and  miscellaneous  merchandise 3, 753 

Shipments — Lumber,  flour,  and  miscellaneous  merchandise 4, 022 

The  aggregate  tonnage  of  vessels  given  in  last  annual  report  was  5^149. 

The  largest  vessels  entering  the  harbor  draw  ixom  9  to  12  feet. 


MM- 4. 
IMPROVEMENT  OF  SANDUSKY  CITY  HARBOR,  OHIO. 

Sandusky  Bay  empties  into  Lake  Erie  about  40  miles  from  its  western 
extremity.  It  is  a  natural  harbor,  containing  an  area  of  about  22^ 
miles,  a  depth  of  from  8  to  12  feet,  protected  on  the  north  and  northwest 
from  the  gales  of  the  lake  by  a  long  narrow  peninsula,  and  on  the 
northeast  by  what  is  known  as  Cedar  Point. 

The  project  adopted  in'1880  provides  for  a  channel  200  feet  wide  and 
15  feet  deep  through  the  outer  bar  and  in  the  bay,  up  to  within  50  feet 
of  the  line  of  docks,  and  then  parallel  to  the  docks,  with  a  width  of  100 
feet  and  depth  of  15  feet. 

The  revised  project,  adopted  in  1888,  proposes  to  improve  the  present 
channel  by  a  straight  channel  cut  from  the  north  end  of  Cedar  Point  to 
the  east  end  of  the  existing  channel  in  front  of  city. 

For  a  history  of  this  project  for  making  a  straight  channel  and  de- 
tailed estimate  of  cost,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  pages  2303  and  2304,  and  pages  2335  to  2341. 

A  friH  de^scription  of  the  operations  carried  on  in  earlier  years  for  the 
improvement  of  this  harbor  will  be  found  in  Annual  Reports  of  1880 
and  1881 

At  the  close  of  the  last  fiscal  year  work  was  in  progress  under  a  con- 
tract with  Messrs.  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  for  dredg- 
ing the  straight  channel.  Work  under  the  contract  was  completed 
October  17, 1891, 


Digitized  by  VjOOQIC 
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The  amount  of  material  removed  after  Juue  30  was  f*A»/>^8  cubic 
yards,  and  the  total  amount  under  the  contract  was  212,%J  cuDic  ya^u^, 
measured  in  scows.  ,  .  „^;«.^  nn 

Other  works  of  improvement  in  this  harbor  have  ^^^,^™^.J^!^ 
simultaneously  with  Straii^ht  Channel,  having  office  and  <>7^^^^"'r 
gent  expenses  without  a  definite  allotment  or  set  of  a<Mjount8  lor  ea*.u 
work,  so  that  the  officer  recently  assigned  to  charge  of  the  ^<>rjr™'J^ 
it  difficult  to  determine  the  exact  amount  which  should  ^^^^^^3,^^^ 
cost  of  the  Straight  Channel  alone.  As  nearly  as  can  be  ^ejiermme^ 
the  amount  expended  on  Straight  Channel  in  last  ^^^\^^..q 
$27,786.22;  the  amount  reported  as  expended  on  same  to  June  ov, 
1892,  $a,l99.07;  total,  $09,185.29.  ^  .  ^  A^^^ijMr 

The  cost  of  Straight  Channel  originally  estimated  was  ^<>r.^.'^^*^^\^f 
628.000  cubic  yards^  scow  measurement,  at  14  cents  per  cuDic  >aiu, 
$87,920;  contingent  expenses,  $8,792;  total,  $9(5,712. 

The  prices  by  contract  have  been  17  and  22  cents  per  cubic  yara,  in- 
stead of  14  cents,  fts  estimated.  ,  .      o,^.  i  i?r  ni-am 

At  the  close  of  last  fiscal  year,  Messrs.  Carkm,  ^t^^^^^y  *  ^ifS 
of  East  Saginaw^,  Mich.,  were  dredging  in  the  old  channel.  ^^V^^^^^^"  i^^ 
this  agreement  was  completed  July  23.  TJie  amount  ^^f-^^^'^^^^^,;^.";^! 
1891,  was  5,872  cubic  yards,  making  a  total  of  9,500  cubic  yards  under 
the  agreement.    The  cost  was  25  cents  per  cubic  yard. 

The  dredging  was  reported  as  giving  a  channel  deptli  ot  lo^  ie«u 
throughout  the  dock  channel  and  15  feet  in  old  channel.  „+^,,c^ 

•  The  bar  outside  of  Cedar  Point  is  the  worst  obstruction  encountered 

in  entering  the  harbor.  ^  ^.i  ^  ^T^onn^i  ia 

The  water  over  the  bar  is  only  12  to  14  feet  deep  and  the  channel  is 
quite  narrow,  the  least  being  but  about  50  feet  ^^^;« 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropria- 
tions for  this  improvement. 

May  20, 1826  (survey) $400 

Jimell,1844 15,000 

August  30, 1852 15,000 

June  28, 18(>1  (allotment) 10, 000 

jHne23,1866 38,580 

July  11, 1870 10,000 

June  10,1872 13,000 

March  3, 1873 25,000 

June  23, 1874 25,000 

March  3,1875 25,000 

August  14, 1876 25,000 


June  18,1878 ^'22S 

March  3,1879 ,i'?S 

JunelM880 12,^ 

March  3, 1881 \0,^ 

August  2, 1882 10,000 

July5,1884 20,000 

August  5, 188G 0,000 

August  11, 1888 t?'2K 

Septemher  19, 1890 4o,  OOP 


Total 365,480 

Total  expenditures  to  June  30, 1892,  $365. 391. 46.  ,       ^^ .        r.,* 

Sandusky  City  llarhor  is  in  the  collection  district  of  Sandusky,  Onio.  Tliero  is  a 
light-house  on  Cedar  Point  with  a  hxed  white  light  of  the  iifth  order,  and  three  range 
lights  within  the  bay.   Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  clefemio. 

Money  statement. 

July  1, 1891,  balance  unexpended $40,362.20 

June  30, 1892,  amount  expended  during  fiscal  year 38,  273. 66 

July  1, 1892,  balance  unexpended 2  088  54 

Amount  appropriated  by  act  approved  July  is,  1892 WWW      4l',  712*.  00 

Amount  available  for  fiscal  year  ending  Juue  30, 1893 \ 43^300.54 

Digitized  by  VjOOQIC 
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COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  the  harbor 
at  Sandasky  City.  Ohio,  were  compiled  from  information  furnished  by  the  collector 
of  cnstoms  and  others. 


Receipta— 

Lumber 

% 

Tons. 
150,000 
120,300 

270,300 
164,789 

Ore 

Total 

Shipments,  coal 

Shipping. 

No. 

Tonnage. 

3,664 
8,099 

758  691 

764  8*0 

Total 

1, 523, 510 

The  agsreeate  tonnage  given  in  last  annual  report  was  1,051,108;  increase,  472,402. 

Draft  €?  the  largest  vessel  entering  harbor,  15^  feet. 

DepUi  of  water  prevents  largest  vessels  from  loading  to  fnll  depth. 

No  new  tines  of  transportation  have  been  establishea  during  the  year. 


M  M  5. 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OfflO. 

The  Sandusky  River  rises  in  Richland  County,  Ohio,  and  after  a  very 
circuitous  course  empties  into  Sandusky  Bay  about  14^  miles  from  Cedar 
Point,  where  the  bay  empties  into  Lake  Erie. 

Fremont,  the  head  of  navigation,  is  17  miles  from  the  mouth  of  the 
river.  It  is  a  city  of  about  9,000  inhabitant's,  and  the  market  place  of 
a  large  and  productive  surrounding  country. 

The  history  of  the  work  carried  on  in  earlier  years  for  the  improve- 
ment of  this  river  will  be  found  in  annual  report  for  1881. 

The  present  project,  adopted  in  1880,  provides  for  dredging  a  channel 
100  feet  wide  and  9  feet  deep  through  the  various  bars  between  the  city 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

At  tl\e  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
Messrs,  Carkin,  Stickney  &  Cram,  of  Bast  Saginaw,  Mich.,  for  dredging 
to  the  extent  of  available  funds  under  the  appropriation  of  September 
19^890.  .    . 

Work  under  the  contract  was  commenced  September  1  and  completed 
September  15, 1891. 

The  amount  of  material  dredged  and  removed  was  5,808  cubic  yards, 
measured  in  scows.    The  price  paid  was  25  cents  per  cubic  yard. 

The  channel  was  reiK)rted  to  be  in  fairly  good  condition,  with  a  least 
depth  of  7  feet  in  September,  1891. 

The  estimated  cost  of  the  project  for  9  feet  depth  was  144,000,  but  the 
estimate  was  doubtless  intended  to  cover  the  first  cost  only  of  obtain- 
ing a  channel  if  the  work  were  done  in  one  or  two  seasons.  In  a  river 
like  this  there  is  a  large  amount  of  silt  and  other  drift,  which  will  fill 
the  dredged ^ts  unless  the  conditions  of  the  channel  be  changed  by 
contraction  i^rks.  GoOqIc 
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In  the  ten  years  since  the  commencement  of  work  on  the  project  for 
9  feet  depth  the  drift  has  probably  obhterated  nearly  all  the  dredging 
which  has  been  done,  and  the  expense  would  therefore  not  be  materi- 
ally reduced  by  the  work  already  done. 

It  is  the  opinion  of  the  officer  now  in  cliarge  of  this  improvement  that 
dredging  will  afford  no  really  permanent  improvement.  It  would  foDow 
that  uuless  the  commerce  be  such  that  the  benefits  of  a  deeper  channel 
are  sufficient  to  justify  a  constant  expense  for  dredging,  or  a  very  con- 
siderable outlay  for  contraction  works,  the  improvement  of  the  river 
will  not  pay  as  a  business  proposition. 

The  estimate  here  submitted  for  amount  required  to  complete  the 
present  project  is  nearly  the  original  estimate  reduced  by  amount 
already  appropriated,  there  being  no  present  means  of  making  the 
amount  more  definite,  and  no  apparent  necessity  for  so  doing. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations for  this  improvement: 

March2,  1867 $20,000     AugUBt  2, 1882 $4^000 

June  10,  1872 10,000     September  19, 1890 1,600 

June  14,  1880 10,000  

MarehS,  1881 7,500  Total 53^000 

Fremont,  the  head  of  navigation,  is  in  the  ooUection  di»trict  of  Sandusky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay. 
Fort  Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 


No  definite  statistics  have  been  received  for  Sandusky  River, 
sels  for  the  river  are  included  in  statistics  for  Sandusky  Harbor. 

Money  statement* 


Ves- 


Jnly  1,  1891,  balance  unexpended $1,500.00 

June  30,  1892,  amount  expended  during  fiscal  year 1, 500. 00 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000. 00 

{Amount  (estimated)  required  for  completion  of  existinjo^  project 16, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  10, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


M  M  6. 

IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Huron  River  rises  in  the  northern  part  of  Ohio,  and  after  a  very 
circuitous  -course  empties  into  Lake  Erie  about  10  miles  east  of  San- 
dusky city. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1826, 
when  the  mouth  of  the  river  was  closed  by  a  sand  bar,  and  which  proj- 
ect has  been 'amended  from  time  to  time,  as  tlie  demands  of  th^  com- 
merce called  for  an  im'-reased  depth  of  channel,  consists  of  parallel 
piers,  140  feet  apart,  extending  to  the  depth  of  16  feet  in  the  lake. 

For  a  history  of  tlie  earlier  operations  carried  on  in  past  years  for 
the  improvement  of  this  Iiarbor,  see  Annual  Reports  of  1880  and  1881. 

The  project  approved  in  181K)  consists  in  ext<^ndin^  ])iers  to  the  c^in- 
tour  of  16  feet  depth  in  the  lake  and  dredging  channel  to^same  depth. 

This  project  was  in  compliance  with  the  requirements  of  the  act  of 
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September  19,  1890,  appropriating  $16,000  for  "improving  harbor  at 
Huron,  Ohio ;  continuing  improvement  in  amended  project  to  give  16  feet 
depth  at  low  water." 

At  the  end  of  the  last  fiscal  year  work  was  in  progress  under  a  con- 
tract with  Mr.  John  Stang,  of  Lorain,  Ohio,  for  extending  west  pier  a 
distance  of  120  feet.  This  work  was  completed  September  23, 1892.  lu 
addition  to  the  construction,  minor  repairs  have  been  made  to  super- 
structure of  old  piers. 

The  project  of  1890  is  about  one-half  completed.  The  old  piers  are, 
however,  in  a  very  bad  condition  from  decay  and  injury  by  storms,  and 
much  of  their  superstructure  should  be  renewed. 

At  the  end  of  June,  1891,  the  channel  between  piers  was  reported  at 
an  average  depth  exceeding  16  feet,  but  on  the  bar  about  150  feet  out- 
side the  ends  of  piers  the  depth  ranged  fipom  14.6  to  15  feet. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  improvement: 


M»y20,1826 $5,000.00 

May  19, 1828 4,413.35 

March3,  1829 5,935.00 

April  23, 1830 1,880.36 

March  2, 1831 3,480.00 

July3,1832 1,500.00 

Jime28,1834 6,700.00 

June  2, 1836 4,300.00 

March  3, 1837 2,565.00 

July  7,1838 5,000.00 

Jiinell,1844 5,000.00 

August  30, 1852 10,000.00 

June23,l866 39,000.00 


June  23,1874 $1,500.00 

March  3, 1875 1,000.00 

June  18,1878 1,000.00 

June  14,1880 3,000.00 

March3,1881 3,000.00 

August  2, 1882 2,500.00 

July  5,1884 7,500.00 

August  5, 1886 3,000.00 

August  11, 188S 6,000.00 

September  19,1890 16,000.00 

Total 139,273.71 


The  entire  amount  expended  upon  Huron  Harbor  to  June  30, 1891,  was.  .$128, 469. 43 

£z]»endiiures  in  last  hscal  year 10, 804. 28 

£stimated  amount  to  complete  project  of  1890 13,600.00 

Estimated  cost  of  repairing  old  piers 12,000.00 

It  should  be  remarked  that  in  harbors  like  this  the  woodwork  of 
piers  is  constantly  decaying  and  receiving  more  or  less  injury  from 
other  causes. 

The  bar  at  end  of  piers  forms  to  a  greater  or  less  extent  during  each 
winter  and  spring,  and  as  a  result  a  part  of  each  appropriation  is  neces- 
sarily expended  for  maintenance  of  piers  and  channel  and  the  remainder 
is  used  is  carrying  out  the  project  of  improvement. 

The  number  of  vessels  which  entered  and  cleared  during  the  last 
year  was  considerably  less  than  in  the  preceding  year,  but  the  aggre- 
gate tonnage  in  freights  was  considerably  more  than  the  registered  ton- 
nage of  the  previous  year.  This  indicates  that  a  larger  class  of  vessels 
is  being  used  at  this  port. 

Huron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  Fort  Wayne,  Mich., 
a1)out  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  White  light 
of  the  fourth  order  on  the  outer  end  of  the  west  pier. 

No  new  lines  of  transportation  have  been  estaolished  during  the  year. 

Money  atatement. 

July  1, 1891,  balance  unexpended $10,804.28 

June  90, 18^,  amount  expended  during  fiscal  year 10, 804. 28 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

r  Amountthatcanbeprofitably  oxpeudedinfisciilyearoiidiug  JuneSO,  1894    10, 600.00 

I  Submitted  in  compliance  with  rerxnirements  of  sections  2  of  river  and 

I    harbor  act.  of  1866  and  X867.  Digitized  by  GoOgk 
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COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Huron  Har- 
bor. Ohio,  were  compUed  from  information  furnished  by  the  collector  of  customs 
and  others : 

Vessels  entering 137 

Vessels  departing 157 

Freight  receipts tons..     17,000 

Freight  shipments do...  134,000 

Total do...  151,000 

The  aggregate  tonnage  of  vessels  was  stated  in  last  Annual  Report  as  73^464. 


MM    7. 

.     IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  Vermillion  River  rises  in  the  northern  part  of  Ohio  and  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky  City. 

The  project  of  improvement,  which  was  adopted  in  1836,  when  there 
was  a  depth  of  less  than  2  feet  of  water  over  bar  at  entrance,  and  which 
project  has  been  amended  from  time  to  time  as  the  requirements  of 
commerce  demanded  deeper  water,  consists  of  parallel  piers,  125  feet 
apart,  running  out  to  a  depth  of  12  feet  in  the  lake. 

A  history  of  the  earlier  operations  carried  on  in  the  past  years  for 
the  improvement  of  this  harbor  will  be  found  in  Annual  Reports  of  1880 
and  1881. 

The  act  of  September  19,  1890,  appropriated  $2,000  for  preservation 
of  piers.  The  amount  of  repairs  being  small,  the  most  economical  and 
advantageous  method  of  doing  the  work  was  by  hired  labor.  Other 
and  more  extensive  works  being  in  progress,  it  was  not  convenient  to 
make  the  repairs  in  last  fiscal  year,  as  was  contemplated. 

The  repairs  will  be  completed  a«  far  as  available  fiinds  may  permit 
during  the  season  of  1892. 

The  commerce  of  this  harbor  is  not  sufficiently  extensive  or  general 
at  present  to  justify  any  large  exi)enditure  further  than  may  be  required 
for  preservation  of  piers  heretofore  constructed,  save  possibly  a  small 
amount  of  dredging  to  remove  small  obstructions. 

It  is  therefore  proposed  to  lapply  such  funds  as  may  be  appropriated 
to  the  purpose  indicated. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropria- 
tions for  this  improvement: 


July  2, 1836 $10,000.00 

March  3, 1837 20,000.00 

July  7,  1838 23,626.57 

J  une  28,  1864  (allotment)  ....  5. 758. 97 

June  23, 1866 15;  315.  74 

June  10, 1872 5,000.00 

March  3, 1873 12,000.00 

June  23, 1874 3,000.00 

March  3, 1875 10,000.00 

August  14,1876 5,000.00 


June  18, 1878 $4,000.00 

June  14, 1880 2,000.00 

March  3,1881 2,000.00 

August  2, 1882 3,000.00 

Augu8t5,1886 3,000.00 

August  11,1888 1,000.00 

September  19, 1890 2,000.00 

Total 126,701,28* 


Vennillion  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
light  of  the  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  mil^  distant^  is  the 
nearest  work  of  defense.  p.^.^.^^^  byGoOgTc 
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Money  statement. 

July  ly  1891,  balance  anexpended $2,000.00 

Jnly  1,1892,  balance  unexpended 2,000.00 

AmoTint  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 000. 00 

{Amount  (estimated)  required  for  completion  of  exi8tin|f  project 6, 000. 00 

Amountihat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  6, 000. 00 
Submitted  in  compliance  with  requLrements  of  sections  2  of  rive^and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Vermillion 
Harbor,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  customs 
and  others : 

Vessels  entering 34 

Vessels  departing 33 

•  Tone. 

Receipts :  Lumber,  pound  poles,  and  fishing  tackle 2, 000 

Shipments:  Timber,  fish,  and  fishing  tackle i 1,000 

The  draft  of  the  largest  vessel  entering  the  harbor  is  15i  feet.  As  the  depth  of 
water  in  the  harbor  is  only  10  to  12  feet,  the  largest  vessels  can  not  load  to  full  depth. 

The  chief  industry  of  the  pori  is  fishing. 

No  record  is  kept  of  the  amount  brou^t  in. 


M  M  8. 
IMPROVEMENT  OF  BLACK  RIVER  HARBOR,  OHIO. 

Black  River,  Ohio,  is  formed  by  two  branches  nearly  equal  in  size, 
which,  rising  in  Lorain  County,  Ohio,  and  following  northward,  unite 
about  8  miles  from  the  town  of  Lorain,  where  the  river  empties  into 
Lake  Erie. 

A  history  of  the  operations  carried  on  during  the  past  years,  whereby 
the  depth  at  the  entrance  to  this  harbor  has  l^n  increased  from  about 
3  feet  to  at  least  16  feet,  will  be  found  in  Annual  Reports  of  1880  and 
1881. 

ThiB  project  of  improvement  submitted  in  1828,  and  amended  from 
time  to  time  as  the  demands  of  commerce  called  for  an  increased  depth 
in  channel,  provides  for  parallel  piers  200  feet  apart,  running  out  from 
the  shore  on  each  side  of  the  mouth  of  the  river  to  a  depth  of  16  feet 
in  the  lake. 

At  the  beginning  of  the  fiscal  year  work  wa«  in  progress  under  a 
oontract  with  Mr.  John  Stang,  of  Lorain,  Ohicjf  for  extending  the  east 
pier  a  distance  of  102  feet. 

The  date  of  expiration  of  the  contract  was  originally  August  1, 1891. 
Owing  to  failure  to  receive  materials  for  the  construction,  the  con- 
tractor was  granted  an  extension  to  August  30,  and  subsequently  a 
second,  extending  the  time  for  completion  of  contract  to  September  30, 
1891.    Work  under  the  contract  was  completed  September  12, 1891. 

In  addition  to  work  of  pier  extension  some  minor  repairs  were  made 
to  the  superstructure  of  old  piers.  The  superstructure  of  old  piers  is 
in  bad  condition  from  decay  and  injury  by  storms  and  ice. 

In  the  last  annual  report  the  officer  then  in  charge  of  the  improve- 
ment recommended  that  provision  be  made  for  17  feet  depth  of  water 
at  an  estimated  cost  of  $40,000  in  addition  to  the  project  previously 
adopted.  The  estimate  in  here  repeated  with  the  remark  tliat  the  oflftcer 
now  in  charge  of  the  work  has  had  no  means  of  judging  of  the  neces- 
sity for  the  work  or  the  accuracy  of  the  estimate. 
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At  the  close  of  the  last  fiscal  year  the  channel  was  reported  to  be  16 
feet  deep.  Ko  examinations  of  the  channel  have  been  made  since  that 
.date. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  improvement: 

May23,1828 $7,600.00 

April  28, 1830 8,659. 77 

March  2, 1831 9,276.00 

July  3,1832 8,000.00 

March  2, 1833.. « 2,400.00 

Jime28,1834 6,000.00 

March  3, 1836 4,400. 00 

July  2,1836 6,660.00 

March  3, 1837 6,410. 00 

July  7,1838 6,000.00 

AuguBt30.1862 6,000.00 

June  28, 1864  (allotment)  ....  20, 000. 00 

June  23, 1866 10,000.00 

June  10, 1872 20,000.00 


March  3,1873 $20,00a00 

June  23, 1874 20,000.00 

March  3, 1875 10,000.00 

August  14, 1876 6,000.00 

June  18, 1878 I,00a00 

June  14, 1880 t 1,000.00 

March  3, 1881 7,000.00 

August  2, 1882 7,000.00 

July6,l884 10,000.00 

August  5, 1886 10,000.00 

August  11, 1888 10,000.00 

September  19, 1890 12,000.00 

•  


Total 232,204.77 

Black  River  is  in  the  coUeotion  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white 
light  of  the  fourth  order  at  the  outer  end  of  the  west  pier.  The  nearest  work  of  de- 
fense is  Fort  Wayne,  Mich.,  80  miles  distant. 

The  number  of  vessels  reported  as  entering  and  leaving  the  harbor  in  the  year 
1891  is  less  than  statistics  for  previous  year.  The  later  figures  were  furnished  by 
the  coUector  of  customs  and  are  presumed  to  be  approximately  correct. 

On  the  other  hand  the  tonnage  in  freights  reported  is  greater  than  in  the  preced- 
ing year. 

Money  statement. 

July  L ISSljbalance  unexpended •. v---    $9,276.77 

June  30, 1892,  amount  expended  during  fiscal  year 9,276.77 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

i  Amount  thatcan  be  profitably  expendedinfiscal  year  ending  June30, 1894    38, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMICRCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Black  Biver 
Harbor,  Ohio,  were  compiled  from  information  furnished  by  the  ooUector  of  cnatoms 
and  others : 


Articles. 

Tons. 

Articles. 

Tons. 

Importi. 
Ore • 

270,240 

9,143 

8,774 

5,000 

46 

Expinrtt. 
Coal 

isasis 

T^uin^XT    T r T .n.» 

Tiiiinber.  ............................... 

S 

Bailroad  tie« 

Misoellaneoixs , . 

IS 

TolefrrmDhTMles... 

Total - — 

Stone , - 

460,644 

Total 

288,208 

Shipping. 

Ko. 

TonnaC*' 

ToBiioli  tntfiitiiig 

288 
805 

1 

KoikMWB. 

Vessels  departing 

Do. 

Veasols  built l 

a.B 

Total  tonnage  for  1891  (estimated),  800,000. 

The  draft  of  the  largest  veH8el  entering  the  harbor  was  21  feet. 

The  depth  of  water  in  the  harbor  prevents  the  largest  vessels  from  loading  to  foil 

^^fi^'iew  lines  of  transportation  established.  ^ '^itized  by  CjOOglC 
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M  Mg. 
IMPEOVEBIENT  OF  CLEVELAND  HARBOR.  OHIO. 

Cleveland,  Ohio,  is  situated  at  the  mouth  of  the  Cuyahoga  River. 
Thig  river  rises  in  the  northern  part  of  Ohio  and  after  a  very  circuitous 
course  empties  into  Lake  Erie. 

The  original  project  of  improvement,  adopted  in  1825,  when  there  was 
a  depth  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the 
entrance,  and  which  project  has  been  amended  from  time  to  time  as  the 
demands  of  commerce  called  for  an  increased  depth  of  water,  provides 
for  parallel  piers  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the 
lake.    This  project  is  completed. 

In  1876,  in  accordance  with  an  act  of  Congi:es8,  a  plan  was  submitted 
for  a  harbor  of  refuge  at  this  place. 

The  amended  plan  for  this  outer  harbor  consists  of  two  breakwaters. 

The  shore  arm  of  the  west  breakwater  starts  from  a  point  about  700 
feet  west  of  the  extremity  of  the  old  bed  of  the  Cuyahoga  River  and 
runs  out  into  the  lake  in  a  direction  nearly  due  north  a  distance  of  3,130 
feet.  '  . 

The  lake  arm,  which  is  about  parallel  with  the  main  shore,  is  4,030 
feet  long,  and  at  a  point  200  feet  from  its  eastern  extremity  a  spur  100 
feet  long  runs  out  at  right  angles  so  as  to  break  the  force  of  the  heavy 
sea  rolling  along  the  breakwater  during  westerly  and  northwesterly 
jgales.    iQl  this  portion  was  completed  in  December,  1883. 

The  proposed  east  breakwater,  under  the  latest  plan,  begins  at  a 
point  on  the  prolongation  of  the  lake  arm  of  the  west  breakwater  and 
600  feet  from  it,  extends  eastward  on  this  line  about  3,500  feet,  then  in- 
clines toward  the  shore,  and  extends  2,000  feet  in  a  depth  of  26  feet  ot 
water,  and  having  between  its  eastern  end  and  the  curve  of  14  feet 
depth  of  water  an  entrance  2,300  feet  wide. 

For  a  history  of  this  change  in  plan  for  harbor  of  refiige,  see  Annual 
Reports  of  1884,  1885,  1886,  and  1888. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress,  extending 
the  east  breakwater,  under  a  contract  with  Messrs.  L.  P.  &  J.  A.  Smith, 
of  Cleveland,  Ohio. 

The  contract  was  completed  November  23, 1891.  By  this  work  the 
east  breakwater  was  extended  eastward  a  distance  of  452^  linear  feet, 
making  the  total  length  completed  of  breakwater  9,308^^  feet.  The 
amount  remaining  to  complete  the  breakwater,  as  plaiined,  is  3,360 
linear  feet. 

Work  under  contract  with  Messrs.  Carkin,  Stickney  &  Cram  was 
continued  from  July  1  to  July  15,  when  it  was  completed  to  extent  of 
available  funds. 

The  amount  of  material  removed  in  July  was  4,786  cubic  yards,  mak- 
ing a  total  under  the  contract  of  18,286  cubic  yards,  measured  in  scows. 
In  the  spring  of  1892,  the  breakwaters  were  found  to  be  considerably 
injured  by  ice  and  winter  storms. 

Repairs,  which  could  be  undertaken,  were  necessarily  limited  by  funds 
available  for  the  purpose,  which  amounted  to  but  $1,500.  These  repairs 
were  commenced  in  June,  but  were  delayed  owing  to  the  difBculty  of 
procuring  certain  pieces  of  oak  lumber  which  were  necessary  for  the 
purpose. 

The  repairs  will  be  completed  early  in  July. 

In  April,  1892,  soundings  were  taken  to  ascertain  the  condition  of 
the  channel  from  the  railroad  bridge  to  the  opening  in  breakwater. 
The  soundings  show  that  the  channel  depths  in  the  river  have  been 
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fully  maintained  to  a  point  about  400  feet  inside  the  ends  of  piers,  where 
a  shoaling  is  perceived.  From  the  end  of  the  piers  outward  a  distance 
of  400  feet  the  channel  has  an  average  of  about  2  feet  less  depth  than 
in  July,  1891,  referred  to  the  mean  lake  level. 

The  actual  present  depth  is,  however,  nearly  the  same  as  last  yeiir, 
as  the  mean  surface  level  of  the  lake  in  June,  1892,  was  1.73  feet  higher 
than  in  June,  1891.  The  least  depth  in  the  channel  on  the  bar  in  April, 
1892,  was  15.2  feet,  referred  to  mean  lake  level. 

At  a  i>oint  60  feet  below  the  bridge  the  channel  is  165  feet  wide;  the 
greatest  depth  exceeds  20  feet  and  the  average  is  about  18  feet. 

The  piers  are  not  parallel,  but  diverge  so  that  they  are  250  feet  apart 
at  the  outer  ends.  The  result  of  the  divergence  is  plainly  shown  in  the 
shoaling  of  the  river. 

It  is  apparent  that  no  very  deep  channel  can  be  relied  upon  without 
a  considerable  annual  expenditure  for  dredging. 

The  mud  and  drift  brought  down  by  thejiver  during  freshets  Ib  also 
forming  a  bar  across  the  entrance  to  the  anchorage  basin  behind  the 
west  breakwater.  It  is  also  reported  that  the  anchorage  basin  itself  is 
gradually  becoming  filled  from  various  causes,  such  as  sewerage,  illegal 
dumping,  drift,  etc.  How  far  the  statements  are  correct  can  only  be 
determined  by  careful  examination,  and  it  is  therefore  proposed  to  make 
a  good  hydrographic  survey  of  the  harbor  in  the  summer  of  1892.  The 
area  of  the  outer  harbor,  which  was  planned  as  a  harbor  of  refuge,  is 
now  more  than  ample  for  all  the  present  demands  upon  it,  and  there 
seems  to  be  more  need  of  greater  depth  in  the  west  basin  than  of  in- 
creasing the  area  for  anchorage  on  the  east  side. 

All  the  business  of  the  harbor  is  done  in  the  river.  About  one  mile 
of  the  lake  front  on  the  west  side  of  the  river  is  fully  protected  from 
seas  by  the  breakwaters,  and  harbor  lines  were  established  some  years 
ago,  but  no  part  of  it  has  thus  far  been  utilized  for  business  purposes. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  tlus  improvement: 


March  3, 1875 

August  14, 1876 

August  14,  1876    (repair   of 

pier) 

June  18, 1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

August  2,  1882 

Julyo,  1884 

August  5, 1886 

August  11, 1888 

September  19,  1890 


$50,000 
50,000 

8,000 
100,000 
100,000 
125,000 
200,000 
175,000 
100,000 

93,750 
100,000 

75,000 


March  3, 1825  (survey) $5,000.00 

March  2, 1827 1 10,000.00 

March3,  1829 12,179.00 

Apra23,  1830 1,786.56 

March  2,  1831 3,670,00 

Julys,  1832 6,600.00 

June28,  1834 13,3l5.00 

July  2,  1836 15,006.59 

March  3,  1837 10,000.00 

July  7,  1838..^ 51,856.00 

Junell,  1844 25,000.00 

August  30, 1852 30,000.00 

March  3,  1853 145.69 

June  28,  1864  (aUotment) ....  20, 000. 00 

June23,  1866 59,806.00 

Julv  25, 1868  (allotment) 17, 000. 00 

April  10,  1869  (allotment) ....  13, 380. 00 

July  11,  1870 20,000.00 

March  3,  1871  (allotment  for 

repairs *636.77 

March  3,  1873 1,000.00 

June23,  1874 30,500.00 

Total  previous  to  adop- 
tion   of    project    for 

harbor  of  refuge  ....  346, 881. 61 

Amount  expended  to  June  30,  1892 $1,167,118.25 

*  Difference  between  $1,000  and  the  amount  which  reverted  to  the  Treaaury. 
t  About  $50,000  of  this  amount  has  been  expended  in  maintenance  of  the  old  pien 
nd  channel. 


Total  appropriated 
since  adoption  of  pres- 
ent project tl.  176, 750 
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Cleveland  harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  third  order  on  the  shore  and  a  beacon  on  the  outer  end  of  each 
pier,  and  a  beacon  with  flash  light  and  fog- whistle  on  the  independent  crib,  just  in- 
side the  east  end  of  the  lake  arm  of  the  breakwater.  The  nearest  work  of  defense 
is  Fort  Wayne^  Mich.,  110  miles  distant. 

Money  statement. 

July  1, 1881,  balance  unexpended $56,350.15 

June  30,  1892,  amount  expended  dnring  fiscal  year 54,718.40 

July  1, 1892,  balance  unexpended 1,631.76 

July  1,1892,  outetanding liabilities 233.87 

July  1,  1892,  balance  available 1,397.88 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  SO,  1893 101, 397. 88 

♦  • 

(Amount  (estimated)  required  for  completion  of  existing  project 344, 250. 00 
Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 1894  344, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  3B66  and  1867. 


COMMXRCIAL  STATISTICS. 


The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Cleveland 
Harbor,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  customs 
and  others : 


Articles. 


Tods. 


Axiiclea. 


Tons. 


Jmporto. 

Ore 

Lumber 

Flour  and  grain 

Stone  

Fifth 

Iron 

Ice 

Salt 

Plaster  and  cement — 

Coal 

Hiscellaneoos 

Total 


1,875, 

1, 107, 

123. 

118, 

84, 

49, 

18, 

3, 

2. 

2, 

9, 


Exportt. 

Coal  and  coke 

Iron  and  steel 

Oil  and  grease 

Stone 

Lumber 

Flour  and  grain 

Brick 

Plaster,  cement,  and  lime 
MiscellaneoiiB 

Total 


,398,895 

99,428 

29,658 

18, 731 

16,540 

2,763 

3,424 

954 

46,478 


1,616,871 


2,895,894 


Shipping. 


No.      Tonnage. 


Vessels  entering. . 
Vessels  departing 
Vessels  btOlt 


3,089 

3,151 

17 


(*) 

(*) 

12,792.08 


*  Not  known. 


Total  tonnage  for  1891  (estimated),  5,000,000,  varying  little  from  amount  given  in 
last  annual  report. 

The  draft  of  the  largest  vessel  entering  the  harbor  was  21  feet. 

The  depth  of  water  in  the  harbor  prevents  the  largest  vessels  from  loading  to  full 
depth. 

The  following  lines  of  transportation  were  established  during  the  year: 

Lakewood  Transportation  Company  of  Rockport,  Ohio. 

Cleveland  and  Lakeside  Steam  Navigation  Company  of  Cleveland.  Ohio.  t 

Hawgood  &,  Avery  Transit  Companv  of  Mantua,  Ohio.  OOQlC 
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M  M  lo. 

IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

Grand  River  rises  in  the  northeastern  part  of  Ohio,  and  after  a  very 
circuitous  course  empties  iuto  Lake  Erie  at  a  i)oint  about  midway  be- 
tween the  eastern  and  western  extremities. 

A  full  description  of  the  earlier  operations  carried  on  for  the  improve- 
ment of  this  harbor  during  past  years  will  be  found  in  Annual  Reports 
of  1880  and  1881. 

The  project  of  improvement  adopted  in  1825,  when  the  mouth  of  the 
river  was  closed  by  a  sand  bar  so  hard  and  dry  in  summer  that  t-eams 
could  drive  across,  and  which  project  has  been  amended  Irom  time  to 
time  since  that  date,  as  the  demands  of  commerce  called  for  an  increased 
depth  in  the  channel,  provides  for  parallel  piers,  200  feet  apart,  run- 
ning out  from  each  side  of  the  entrance  to  a  depth  of  16  feet  in  the 
lake. 

Revjsed  project  of  1890  provides  for  extension  of  piers  to  depth  of  18 
feet  in  the  lake,  and  dredging  to  secure  18  feet  depth  in  channel. 

At  the  close  of  the  last  fiscal  year  a  contract  was  outstanding  with 
the  American  Transportation  Company,  of  Painesville,  Ohio,  for  dredg- 
ing in  the  channel  of  the  river  and  on  the  bar  at  its  mouth. 

Work  was  continued  under  the  contract  until  July  30,  when  the 
time  expired  by  limitation,  and  the  contract  was  annulled  in  accordance 
with  its  terms. 

The  amount  dredged  in  the  month  of  July  was  9,291  cubic  yards.  The 
total  amount  dredged  under  the  contract  was  51,292  cubic  yards,  and 
at  the  time  of  its  annulment  there  remained  about  13,500  cubic  yards 
to  complete  it. 

Proposals  for  dredging  were  invited  by  circular  letter,  and  the  pro- 
posals were  opened  September  5.  The  lowest  bid  was  from  J.  R.  Irwin, 
of  Painesville.  Ohio,  and  a  contract  was  entered  into  with  him,  dated 
September  21,'  1891,  to  do  the  dredging  at  17^  cents  per  cubic  yard. 

Work  under  the  contract  was  commenced  October  5  and  completed 
November  23,  the  total  amount  dredged  under  the  contract  being 
42^62  cubic  yards. 

The  reason  for  the  large  excess  in  amount  done  over  that  required 
to  complete  the  former  contract  was  that  the  forfeitures  of  amounts  due 
under  the  first  contract  increased  the  amount  of  available  funds  which 
could  be  expended  under  the  second. 

By  this  dredging  the  channel  was  given  a  depth  of  17  feet  between 
the  piers  and  through  tlie  bars  in  the  lake  near  end  of  piers. 

In  the  spring  of  1892  the  bars  had  again  formed  so  that  the  channel 
depth  did  not  exceed  14, feet.  The  necessity  for  immediate  relief  by 
dredging  through  the  bars  was  urgently  represented,  and  the  amount 
of  cl  red'-ing  required  being  too  small  to  attract  any  competition  in  doing 
the^  work  by  contract,  an  agreement  was  made  with  the  American 
Transportation  Company,  which  owns  the  only  dredging  plant  at  Pair- 
port  Harbor,  to  furnish  an  outfit  of  dredge,  scows,  and  tug,  with  their 
crews,  and  to  do  the  work  at  the  rate  of  $75  per  day.  The  commence- 
ment of  work  as  well  as  its  completion  was  greatly  delayed  by  the 
windy  weather  which  was  phenomenally  bad.  Dredging  was  com- 
menced April  21  and  completed  on  the  dth  of  June,  the  number  of  days 
in  which  the  dredge  could  work  on  the  bar  during  that  time  being  but 
ten  and  a  half. 

The  channel  was  oi)ened  through  tlie  bq^r  to  a  depth  of  17  feet.  No 
examination  has  been  made  between  the  piers  to  ascertain  the  coudi* 
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tiop  of  the  channel  at  dose  of  fiscal  year,  bat  no  complaint  has  been 
received. 

The  work  of  pier  extension  was  continned  fiom  Jnly  1  to  Augast  31, 
when  it  was  completed.  The  entire  amount  done  under  the  contract 
consisted  in  extending  the  east  pier  a  distance  of  120  feet  and  the  west 
pier  80  feet.    General  repairs  were  also  made  to  old  piers. 

The  commerce  of  this  harbor  is  rapidly  increasing,  and  it  is  probable 
that  additional  facilities  of  increased  depth  in  channel  will  be  required 
in  the  near  future. 

Appropriations  have  been  made  for  Grand  River  and  Eairport  Har- 
bor, from  1825  to  1890,  inclusive,  as  follows : 


March  3, 1825 $1,000.00 

Mav20, 1826 5,620.00 

May  19,  1828 9,135.11 

April23,  1830 5,563.18 

March2,  1831 5,680.00 

July3, 1832 2,600.00 

June  28,  1834 10,000.00 

July  2, 1836 6,000.00 

July?,  1838 10,000.00 

June  11,  1844 10,000.00 

Augu8t30,  1852 10,000.00 

June  28,  1864 24,453.24 

June23,  1866 24,072.00 

March2,  1867 60,000.00 

June  23,  1874 20,000.00 

March  3,  1875 15,000.00 

August  14,  1876 5,000.00 


June  18,  1878 $5,000.00 

June  14,  1880 -. 3,000.00 

March  3.1881 1 10,000.00 

Augii«t2,  1882 10,000.00 

Julys,  1884 10,000.00 

Augusts,  1886 18,750.00 

August  11,  1888 10,000.00 

September  19, 1890 80,000.00 

Total 320,873.53 

Amount  expended  to  June  30. 

1891 290,469.82 

Amount  expended  in  last  fis- 
cal year 20,0353.26 

Total  to  June  30, 1892  .  319, 503. 06 


Fairport  Harbor  is  in  the  collection  district  of  Cuya])oga,  Ohio.     There  is  a  fixed 
white  light  of  the  third  order  on  the  shore  and  a  beacon  on  the  east  pier. 

Money  statement. 

July  1, 1891,  balance  unexpended $21,403.71 

June  30, 1892,  amount  expended  during  fiscal  year 20,033.26 

July  1,1892,  balance  unexpended 1,370.45 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 36. 370. 45 


(Amount  (estimated)  required  for  completion  of  existing  project 79, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  J  une  30, 1894    79, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahftraei  of  prapaaaU  for  dredging  at  Fairport  Harbor,  Ohio,  received  and  opened  hy  Maf, 
L.  Cooper  Overman,  Corps  of  Engineers,  at  Cleveland,  Ohio,  at  5  o'clock  p.  m,,  Septen^ 
her  6, 1891,  in  aeeordance  with  circular  letter  dated  Augnet  fi2, 1891. 

[Net  amoimt  available,  $7,600.] 


Name  and  address  of  bidden. 

Price  per 
cnbic  yard, 
measured  in 
B00W8  (30,- 

000  cnbio 
yards,  more 

or  leas). 

TotaL 

J.  S.  Irwin,  FaineeTme,  Ohio 

GmU. 
17* 
25 
23 

*t5,2S0 

7,500 

John  StanF.  f «oraiii.  Ohio 

6,900 

*  Lowest  bid  received. 


Recommended  that  contract  be  awarded  to  J.  R.  Irwin,  PainesYille,  Ohio,  at  the 
rate  of  17^  cents  per  cnbic  yard,  scow  measurement. 
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ABSTRACT  OP  CONTRACT  FOR  IMPROVING  HARBOR  AT  FAIRPOKT,  OHIO,  IN  FORCE  DUR- 
ING THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

(1)  Contract  with  J.  R.  Irwin,  of  Paineeville,  Ohro,  dated  September  21,  189L  for 
dredging  42,000  cubic  yards,  more  or  less^  of  material  from  channel  of  Fai^M>rt  Har- 
bor; also  Grand  River,  Ohio. 

Rate  paid,  17i  cents  per  cubic  yard,  scow  measurement. 

Contract  expires  December  10,  1891. 

Contract  completed  and  closed. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Fairport 
Harbor,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  enatoms 
and  others. 


Articles. 


Ore^ 

Floor  and  groin, 

Stone 

Lumber 

HiaoellaneonB  .. 


Importi, 


Total. 


Tona. 


698,831 

63,047 

6,700 

4,882 

1,054 


764,614 


Articles. 


Coal 

Sugar 

Canned  goods. 
Misoellaneoos 


ExpofiM. 


Total. 


Tons. 


]5e.9n 

5,S78 
1,967 
1,216 


166,741 


Vessels  arriving ; 506 

Vessels  departing 439 

Total  tonnage  for  1891  (estimated),  1,300,000,  varying  little  from  amount  given  in 
last  annual  report. 

The  draft  of  the  largest  vessel  entering  the  harbor  was  21  feet. 

The  depth  of  water  in  the  harbor  prevents  the  largest  vessels  from  loading  to  foU 
depth. 

The  following  lines  of  transportation  were  established  during  the  year: 

The  Mentor  Steamship  Company, 

The  Mitchell  Steamship  Company. 


M  M  II. 


IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826,  at  which  time  there  was  a  depth  of  only  2  feet  of  water  on 
the  bar.  This  project  has  been  modified  from  time  to  time  in  grder  to 
meet  the  demands  of  commerce  and  increased  draft  of  vessels  navigat- 
ing the  lake.  As  at  present  being  carried  ont,  it  provides  for  piere 
rnnning  out  into  the  lake  to  16  feet  depth  and  to  excavate  channel 
through  bar  and  between  piers  to  secure  17  feet  depth. 

The  last  project,  adopted  in  July,  1890,  provides  for  the  extension  of 
piers  to  22  feet  natural  depth  in  lake  and  excavation  of  channel  between 
piers  to  20  feet  at  mean  low  water. 

Before  operations  were  commenced  rock  was  encountered  at  7  to  9 
feet  below  water  surface,  extending  across  the  channel  in  the  form  of  a 
wide  reef,  which  required  blasting  and  dredging  for  its  removal  in 
order  to  secure  the  present  depth  ot  16  feet. 

At  the  close  of  the  last  fiscal  year,  a  contract  was  outstanding  with 
Messrs.  Carkiui  Stickney  and  Cram,  of  East  Saginaw,  Mich.,  for  dredg- 
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ing  the  slmle  rock  and  loose  material  which  form  the  bottom  of  the 
harbor  and  extend  into  the  lake. 

Under  authority  of  the  Chief  of  Engineers,  the  contract  was  extended 
from  July  30  to  August  30,  and  subsequently  to  September  30, 1891. 
Work  was  continued  under  the  contract  until  September  26,  when  it 
was  completed. 

The  amount  of  rock  and  shale  measured  in  scows  and  removed  sub- 
sequent to  June  30,  was  22,271  cubic  yards,  and  the  total  under  the 
contract  was  28,956  cubic  yards. 

In  the  spring  of  1892  it  was  ascertained  that  the  channel  through 
the  bar  had  become  filled.  The  necessity  for  dredging  the  channel 
immediately  was  urgently  represented.  The  amount  required  was  too 
small  to  attract  any  competition  if  advertised,  and  a  dredge,  scows,  and 
tug  were  therefore  hired  by  the  day  to  do  the  necessary  work.  The 
only  dredge  available  at  the  harbor  was  owned  by  the  Pennsylvania 
Kailroad  Company.  It  was  hired  with  the  scows  at  $60  per  day,  in- 
cluding crew,  and  the  same  parties  furnished  a  tug  at  the  rate  of  $30 
per  day. 

The  weather  was  exceedingly  bad  for  work  upon  the  bar.  Dredging 
was  commenced  AprU  7,  and  on  the  6th  of  June  it  was  suspended. 
During  that  time  the  dredge  could  work  on  the  bar  but  45f  hours. 

The  amount  of  material  removed  was  1,896  cubic  yards.  As  a  result 
a  channel  about  100  feet  wide  was  dredged  to  a  depth  of  18  feet  through 
the  bar. 

The  annual  formation  of  a  bar  at  the  mouth  of  the  river  must  be  ex- 
pected at  least  until  after  the  piers  have  been  extended  into  deeper 
water  of  the  lake.  How  far  any  such  trouble  may  be  experienced  after 
that  is  done  can  be  determinea  by  experience  only,  but  it  is  not  prob- 
able that  the  formation  will  be  as  rapid  as  before,  because  the  action 
from  waves  on  the  bottom  will  be  less,  and  the  driffc  from  the  river  will 
have  a  larger  area  of  deep  water  into  which  it  may  f aU. 

Ashtabula  is  one  of  the  largest  shipping  i)oints  for  ore  on  Lake  Erie, 
and  the  necessity  for  deeper  water  in  the  channel  is  urgent.  The  Lake 
Shore  and  the  Pennsylvania  Eaikoad  companies  are  expending  large 
amounts  in  improving  their  facilities  for  receiving  and  shii3ping  iron 
ore,  and  the  present  channel  is  insufficient  for  the  demands  upon  it. 

Ashtabula  Harbor  is  in  the  ooUection  district  of  Cnyahoga,  Ohio.    There  is  a  fixed 
white  light  of  the  fifth  order,  varied  by  flashes,  on  the  west  pier. 
Fort  Porter,  New  York,  is  the  nearest  work  of  defense. 

Appropriations  for  improving  this  harbor  from  1826  to  1890  have 
been  made,  as  foUo^vs: 


May  20,1826 $12,000.00 

May  19,1828 2,403.50 

March3,  1829 6,940.25 

March  2,  1831  ....; 7,015.00 

July  3,  1832 3,800.00 

March2,  1833 3,400.00 

June  28,  1834..-''. 5,000.00 

March  3, 1836 7,591.00 

March  3, 1837 8,000.00 

July7,  1838 8,000.00 

June  11,  1844 5,000.00 

AugiistSO,  1852 10,000.00 

March  3, 1853 42.64 

June23,  1866 24,708.82 

March  2, 1867 54,000.00 

March  3, 1871 15,000.00 

June  10,  1872: 15,000.00 

March  3, 1873 16,000.00 


June  23, 1874 $35,000.00 

March  3, 1875 25,000.00 

AugustU,  1876 5,000.00 

June  18,  1878 12,000.00 

March  3, 1879 9,000.00 

June  14,1880 20,000.00 

March  3, 1881 20,000.00 

August  2, 1882 20,000.00 

July5,  1884 22,500.00 

August5, 1886 30,000.00 

August  11, 1888 25,000.00 

Septemher  19,  1890 40,000.00 

Total 467,401,21 

Total  expended  to  .Tune 
30, 1892,  including  lia- 
bilities  w^  458,734.46 

Digitized  by  v_3 
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Money  statement 

July  1, 1891,  balance  unexpended $39,090.49 

Jnne  80, 1892,  amount  expended  during  fiscal  year 30,203.74 

July  1,  1892,  balance  unexpended 8,886.75 

July  1,  1892,  outstanding  Uabilities 220.00 

July  1, 1892,  balance  available - 8,666.75 

Amount  appropriated  by^act  approved  July  13,  1892 70,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 78,666.75 

Amount  (estimated)  required  for  completion  of  existing  project 244, 392. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  1891,  relative  to  the  commerce  of  Ashtabula 
Harbor,  Ohio,  were  compiled  firom  information  furnished  by  the  collecter  of  customs 
and  others: 

Imports :  Tons. 

Ore 1,526,198 

Lumber , 4^925 

Pig  iron 97S 

Ice 801 

Miscellaneous 5^ 


Total 1,532,932 


Exports:  Coal 506,297 

Shipping.  Ko.         Tonnage. 


Voaaele  arrived 1,M6    Not^own. 

V©8«el8  departed 1,008         Do. 

Vessels  built 1  7.8 

Total  tonnage  for  1891  (estimated),  2,500,000,  varying  little  from  amount  given  in 
last  annual  report. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

The  draft  of  the  largest  vessel  entering  the  harbor  is  21  feet. 

The  depth  of  water  in  the  harbor  prevents  the  largest  vessels  from  loading  to  full 
deptii. 


M  M  12. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

In  the  spring  of  1892  information  was  received  that  two  small  wrec&s, 
which  had  been  abandoned  in  the  harbor  of  Port  Clinton,  Ohio,  were 
obstructions  to  navigation  at  that  place.  One  of  the  w^^ecks  was  the 
hull  of  the  sailboat  Rescue  and  the  other  of  the  steam  tug  Wilcox. 

An  examination  of  the  situation  was  made  by  Lieut.  Judson,  and 
from  his  report  the  officer  in  charge  of  the  improvement  of  that  harbor 
considered  that  the  obstructions  were  such  as  are  covered  by  section 
4  of  the  river  and  harbor  a<it  of  June  14, 1880.  An  estimate  of  |lOO  was 
8ubniit(43d  for  removal  of  the  wrecks.  This  was  approved  and  the  allot- 
ment made  by  tlic  Secretary  of  War  May  17,  1892. 

Altlumgh  the  obstruc'tious  nrv  small  it  was  not  convenient  to  under- 
take their  removal  previous  to  tlune  30.  The  work  will  be  done  at  the 
first  convenient  opportunity  in  the  summer  of  1892. 
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[Printed  in  Houiie  Ex.  Doc.  No.  61.  Fiftj-aecond  Congress,  fint  session.] 

PBELIMINABY  EXAMINATION  OF  GRAND  RIVER,  OHIO,  BETWEEN  RICH- 
MOND  AND  THE  MOUTH. 

United  States  Engineer  Office, 

Cleveland  J  OhiOj  November  20^  1690. 

General  :  In  compliance  with  circular  letter  from  the  office  of  the 
Chief  of  Engineers,  U.  S.  Army,  dated  September  20, 1890,  I  have  the 
honor  to  submit  the  following  report  of  "  preliminary  examination"  for 
survey  of  "  Grand  River,  Ohio,  between  Richmond  and  the  mouth,''  as 
provided  for  in  section  17  of  the  river  and  harbor  act  approved  Septem- 
ber 19,  1890. 

It  is  assumed  that  the  object  of  the  survey  or  examination  required  is 
with  view  to  deepening  the  existing  channel  of  the  river  so  that  large- 
sized  vessels  can  get  to  Richmond  docks  to  discharge  their  cargo. 

Grand  River  rises  in  the  northeastern  part  of  the  State  of  Ohio,  and 
flowing  first  north,  then  west,  and  then  north,  after  a  very  circuitous 
course  empties  into  Lake  Erie  at  a  point  about  midway  between  its  east- 
em  and  western  extremities.  Fairport  Harbor  is  at  the  mouth  of  Grand 
River.  Richmond  is  located  on  the  west  bank  of  the  stream  about  IJ 
miles  from  the  present  mouth  of  the  river,  and  before  the  improvement 
of  Eairport  Harbor  was  the  port  of  entry  for  the  neighboring  country. 

At  Richmond,  and  from  thence  down  to  the  piers,  the  river  is  about  320 
feet  wide  and  of  vaiying  depth.  An  irregular  channel,  of  least  width 
of  100  feet  and  least  depth  of  9  feet,  averaging  about  12  feet,  now  ex- 
ists, but  with  comparatively  small  amount  of  dredging  can  be  made  160 
feet  wide  and  18  feet  deep. 

The  docks  of  the  railroad  company  and  ore  storage  companies  extend 
on  the  right  bank  of  the  river  from  point  opposite  Richmond  to  United 
States  piers  at  Fairport,  about  1  mile  in  length. 

At  Richmond  there  has  been  built  a  dock  1,000  feet  long,  on  which 
there  is  being  erected  a  grain  elevator  capable  of  storing  1,000,000  bush- 
els; also  two  immense  storage  warehouses  for  storing  general  merchan- 
dise. 

Fairport  Harbor  is  now  the  third  harbor  on  the  list  of  Lake  Erie  har- 
bors in  order  of  amount  of  ore  received  and  coal  shipped.  During 
the  season  of  navigation  now  drawing  to  a  close  (1890),  Fairport  Harbor 
will  have  received  over  1,000,000  tons  of  ore  as  against  829,000  tons  in 
1889,  and  against  only  112,000  tons  in  1885,  and  the  amount  of  this 
commerce  bids  fair  to  increase  still  more  as  other  raih^oad  companies 
are  preparing  to  build  to  said  harbor.  With  present  dock  facilities 
12,000  tons  of  ore  can  be  handled  daily,  and  there  is  storage  capacity 
for  1,000,000.  The  use  of  steam  shovels  for  loading  from  dock  to  cars 
gives  good  dispatch  to  the  ore.  ooolp 

Kew  improvements  in  the  way  of  new  docks  and  new  hoistmg  ioa- 
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chinery,  and  other  general  improvements,  are  contemplated  before  next 
season. 

Fairport  Harbor,  therefore,  amply  repays  for  all  moneys  expended 
for  its  improvement,  and^  deserves  liberal  appropriations  for  its  speedy 
improvement. 

Owing  to  the  increased  ^ze  of  vessels  now  in  nse  on  the  lakes  in 
transiK>rting  ore  and  coal,  and  on  account  of  the  very  large  incr^^ 
in  recent  years,  in  the  commerce  seeking  Fairport  Harbor,  Ohio,  it  is 
necessary  and  proper  that  all  projects  for  the  improvement  of  the  chan- 
nel should  contemplate  not  less  than  18  feet  from  lake  to  inner  end  of 
railroad  docks  on  Grand  Biver. 

On  the  above  basis  the  following  rongh  estimate  of  cost  to  improve 
Grand  Eiver,  Ohio,  from  Eichmond  to  the  month,  to  give  channel  18 
feet  deep,  is  submitted: 

Channel  150  feet  wide^  7,000  feet  long,  and  excavated  to  18  feet  depth — aTep- 
age  cut  of  3  feet — gives  115,500  cubic  yards  place  measure,  or^  say,  125,000 
oubic  yards,  scow  measure,  at  18  cents  per  cubic  yard,  is $22, 500 

Contingent  expenses,  say 2,500 

Total 25,000 

I  am  of  the  opinion  that  Grand  Eiver  is  worthy  of  improvement,  and 
that  the  demands  of  commerce,  present  and  prospective,  call  for  tiie 
improvement  of  the  channel  at  the  locality  mentioned. 

Fairport  Harbor  is  in  the  collection  district  of  Gnyahoga,  Ohio.  Thane 
is  a  fixed  white  light  of  the  third  order  on  the  shore  and  a  beacon  on 
the  east  pier. 

There  were  no  revenue  collections  during  the  eleven  months  ending 
May  31, 1890.  Daring  same  period  the  imports,  consisting  of  iron  ore 
and  lumber,  amounted  in  value  to  $4,980,000 ;  and  the  exports,  consisting 
of  coal,  amounted  in  value  to  $192,000. 

Five  hundred  and  seventy-two  vessels  entered  (aggregate  tonnage 
not  stated),  and  460  vessels  cleared,  whose  aggregate  tonnage  was  96,000 
tons. 

The  largest  cargo  of  vessels  entering  or  clearing  was  2,476  tons,  and 
the  deepest  draft  was  16^  feet. 

The  above  statistics,  obtained  from  the  deputy  collector  at  Fairport 
Harbor,  were  all  that  could  be  obtained,  the  collector  of  customs  at 
Cleveland  being  unable  to  furnish  items  and  figures  desired. 

In  fiirther  compliance  with  terms  of  circular  letter  from  the  office  of 
the  Chief  of  Engineers,  U.  8.  Army,  dated  September  29,  1888, 1  have 
to  respectfully  submit  estimate  of  cost  of  survey,  as  follows: 

FIELD  WORK. 

Services  of  an  aflsistant  engineer,  say  twenty-five  days,  at  $160  per  month. .  $1S3.38 
Services  of  leadsman  and  rodman,  say  twenty-five  days,  at  $90  per  month  . .  75. 00 
Services  of  two  laborers,  as  axmen  and  boatmen,  say  twenty-five  davs  at 

$2per  day  each \ /  '_       ^^q  ^ 

Hire  of  two  bo6ts,  say  twenty  days,  at$l  per  day  each I      4o!o0 

348.33 

OFFICE  WORK. 

Services  of  ^wjjtfnt  engineer,  making  estimates,  profiles,  maps,  plottinir, 
etc.,  say  thirty  days,  at  $160  per  month $ieo  00 

T^*^ ~^^^ 

Digitized  by  VjQOQIC 
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This  snrvey  should  be  made  as  soon  as  possible  if  it  is  to  be  made 
this  winter. 

Very  rospectfolly,  your  obedient  servant^ 

L.  Cooper  Overman, 
I  '  Major  of  Engineer9. 

Brig.  Gen.  Thomas  L.  Casey, 

CUef  of  Engineers^  U.  8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engl- 
neer,  Northeast  Division.) 

[Fint  indoneineiit.] 

Northeast  Division,  Engineer  Opfiob, 

ifew  YorJcy  November  22^  1890. 
Eespectfully  forwarded  to  the  Chief  of  Engineers,  XJ.  8.  Army. 
I  concur  ^th  M%jor  Overman's  opinion  that,  for  the  reason  stated, 
"  Grand  Kiver,  between  Bichmond  and  the  mouth,"  is  worthy  of  im- 
provement. 

Henry  L.  Abbot, 
Colonel  of  Ungineersj  Bvt  Brig.  Gen..  U.  8.  A., 

Engineer  Northeast  Divisian. 


survey  of  grand  river,  ohio,  between  richmond  and  the  mouth. 

United  States  Engineer  Office, 

Clevelandy  OhiOj  November  10, 1891. 

General:  In  compliance  with  letter  from  the  office  of  the  Chief  of 
Engineers,  U.  S.  Army,  ^ated  November  25, 1890, 1  have  thg  honor  to 
submit  the  following  report  of  a  survey  of  "  Grand  River,  Ohio,  between 
Bichmond  and  the  mouth,''  as  provided  for  in  section  17  of  the  river  and 
harbor  act  approved  September  19, 1890. 

It  was  assumed  that  the  object  of  the  survey  or  examination  required 
was  with  view  to  deepening  the  existing  channel  of  the  river  so~that  *' 
large  sized  v^Bssels  can  get  to  liiclunond  docks  to  discharge  their  cargo. 

Grand  Biver  rises  in  the  northeastern  part  of  the  State  of  Ohio,  and, 
flowing  flrst  north,  then  west,  and  then  north,  after  a  very  circuitous 
course  empties  into  Lake  Brie  at  a  point  about  midway  between  its 
eastern  and  westefti  extremities.  Fairport  Harbor  is  at  the  mouth  of 
Grand  Biver.  Bichmond  is  located  on  the  west  bank  of  the  stream, 
about  If  miles  from  the  present  mouth  of  the  river,  and,  belbre  the  im- 
provement of  Fairport  Harbor,  was  the  port  of  entry  for  the  neighboring 
country. 

At  Bichmond  and  from  thence  down  to  the  piers  the  riv^dr  is  about 
285  feet  wide  and  of  varying  depth.  An  irregular  channel,  of  least 
width  of  90  feet  and  least  depth  of  9  feet,  averaging  about  14  feet,  now 
exists,  but  with  comparatively  small  amount  of  dredging  can  be  made 
160  feet  wide  and  18  feet  deep. 

The  docks  of  the  railroad  company  and  ore-storage  companies  extend 
on  the  right  bank  of  the  river  from  x>oint  opposite  Bichmond  to  United 
States  piers  at  Fairport,  about  1  mile  in  length. 

At  Bichmond  there  has  been  built-  a  dock  1,035  feet  long,  on  which 
there  has  been  erected  a  grain  elevator  capable  of  storing  1,000,000 
bushels,  also  t^o  immense  storage  warehouses  for  storing  general  mer- 
chandise.  ■  I 

Fairport  Harbor  is  now  the  third  harbor  on  the  list  of  Lake  Erie  \m^ 
FjfGdS ^158 
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•  bora  in  order  of  amount  of  ore  received  and  coal  shipped.  During  the 
season  of  navigation  now  drawing  to  a  close  (1891)  Fairport  Harbor  will 
have  received  over  1,000,000  tons  of  ore  as  against  1,000,000  tons  in 
1890,  and  against  only  112,000  tons  in  1885,  and  the  amount  of  this  com- 
merce bids  fair  to  increase  still  more  as  other  railroad  companies  are 
preparing  to  build  to  said  harbor. 

With  present  dock  facilities  12,000  tons  of  ore  can  be  handled  daOy, 
and  there  is  storage  capacity  for  1,000,000.  The  use  of  steam  shovc^B 
for  loading  from  dock  to  cars  gives  good  dispatch  to  the  ore. 

New  improvements,  in  the  way  of  new  docks  and  new  hoisting  ma- 
chinery and  other  general  improvements,  are  contemplated  before  next 
season. 

Fairport  Harbor,  which  includes  Grand  Biver  as  far  as  Bichmond, 
therefore  amply  repays  for  all  moneys  expended  for  its  improvement, 
and  deserves  liberal  appropriations  for  its  speedy  improvement. 

Owing  to  the  increased  size  of  vessels  now  in  use  on  the  lakes  in 
transporting  ore  and  coal,  and  on  account  of  the  very  large  increase  in 
recent  years  in  the  commerce  seeking  Fairport  Harbor,  Ohio,  it  is  nec- 
essary and  proper  that  all  projects  for  the  improvement  of  the  channel 
for  harbors  and  rivers  should  contemplate  not  less  than  18  feet  from 
lake  to  inner  end  of  railroad  docks  on  Grand  Biver.  "^ 

On  the  above  basis  the  following  approximate  estimate  of  cost  to  im- 
prove "  Grand  Biver,  Ohio,  from  Bichmond  to  the  mouth '^  by  dredging 
to  give  channel  18  feet  deep  is  submitted: 

Channel  160  feet  wide^  7,310  feet  long,  and  excavated  to  18  feet  depth,  ayer- 
affe  cut  of  4.016  feet,  gives  160,000  cubic  yards,'  place  measure,  or,  say, 
196^000  cubic  yards,  scow  measure,  dredging  at  18  cents  per  cubic  yard,  is. .  $35, 2S0 

Contingent  expenses,  say 3,7!20 

Total 39,000 

I  am  of  the  opinion  that  Grand  Biver,  from  Richmond  to  the  mouth, 

is  worthy  of  improvement,  and  that  the  demands  of  commerce,  present 

and  prospective,  call  for  the  improvement  of  the  channelisit  the  locality 

mentioned.    A  chart  (tracing)  of  locality  is  transmitted  herewith  in 

*  separate  package.* 

Fairport  Harbor  is  in  the  collectipn  district  of  Cuyahoga,  Ohio^ 
There  is  a  fixed  white  light  of  the  third  order  on  the  shore  and  abeacon 
on  the  east  pier. 

During  the  eleven  months  ending  May  31, 1891,  the  amount  of  rev- 
enue collected  was  $1.50.  • 

The  imports,  consisting  of  iron  ore  and  lumber,  stone  and  flour, 
amounted  in  value  to  $4,542,493,  and  the  exports,  consisting  of  coal^ 
amounted  in  value  to  $125,350. 

Five  hundred  and  ninety-three  vessels  entered,  with  an  aggregate 
tonnage  of  683,068  tons;  and  526  vessels  cleared,  whose  aggregate  ton- 
nage was  619,615  tons,  during  the  eleven  months  ending  May  31, 1891. 
The  largest  cargo  of  vessels  entering  or  clearing  was  2,805  tons,  and 
the  deepest  draft  was  17  feet. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
^  Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

•  JJot  printed.  Digitized  by  VjOOQIC  ^ 
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[Tint  indorsement.] 

Northeast  Diyision,  Engineer  Office, 

N^etc  York,  November  14,  1891. 
Respectfully  forwarded  to  the  Chief  of  Bngin^rs,  U.  S.  Army. 
There  can  be  no  doubt  that  Grand  River  below  Richmond  is  worthy 
of  improvement.    Whether  this  shall  be  done  by  the  United  States  or 
by  the  local  interests  is  a  matter  for  Confess  to  determine. 

Henry  L.  Abbot, 
Colonel  o/Ungineers,  Bvt.  Brig.Oen.j  U.  8.  A., 

Engineer  Northeast  Division, 


M  M  14. 

[PriBltdlB  HooM  Sx.  Boo.  Ko.  42,  Fiflj-oeoond  CongrMs,  flnt  ■OMton.) 
PEEUMINABY  EXAMINATION  OF  CONNEAUT  HARBOR,  OHIO. 

United  States  Engineer  Oppioe, 

Cleveland,  Ohio,  November  3, 1690. 

General:  In  compliance  with  circular  letter  from  the  office  of  the 
Chief  of  Engineers,  dated  September  20, 1890, 1  hav^the  honor  to  sub- 
mit the  following  rei)ort  of  "preliminary  examination''  for  survey  of 
Conneaut  Harbor,  Ohio,  as  provided  in  section  17  of  the  river  and  har- 
bor act  approved  September  19, 1890. 

Conneapt  Harbor,  Ohio,  is  situated  at  the  mouth  of  Conneaut  Creek, 
about  30  miles  west  of  Erie,  Pa.,  Jind  13  miles  east  of  Ashtabula,  Ohio, 

The  creek  empties  into  Lake  Erie  neai*  the  boundary  line  between  the 
States  of  Pennsylvania  and  Ohio,  and  although  a  narrow  stream  pFe- 
sents  a  depth  of  15  feet  after  passing  inside  the  piers.  The  attention  of 
the  General  Government  was  first  called  to  this  locality  for  a  harbor  in 
1829,  when  there  was  a  depth  of  only  2  feet  at  the  entrance  to  the  har- 
bor. Since  that  date  the  appropriations  have  amounted  to  $112,629.39, 
the  last  appropriation  being  that  of  June  14, 1880,  for  $6,000.  The  work 
for  the  improvement  of  this  harbor  has  been  continued  during  fifty-one 
years,  with  many  interruptions  and  susi)ensions  for  want  of  fhnds. 

The  best  channel  depth  ever  obtained  at  the  entrance  was  only  11 
feet,  the  more  usual  depth  being  from  8  to  9  feet.  The  project  for 
improvement  was  designed  to  give  a  depth  of  12  feet,  but  the  plan  was 
never  canied  to  completion  for  want  of  sufficient  appropriations.  The 
appropriation  of  1880  of  $6,000  was  expended  in  making  the  most  press- 
ing repairs,  and  it  was  estimated  by  the  tlien  engineer  in  charge  that  at 
least  135,000  should  be  expended  in  renewals  and  repairs,  and  an 
annual  e:q)enditure  of  $1,000  to  maintain  piiers.  Ko  appropriation  has 
been  made  since  1880,  and  no  work  done  since  1881. 

The  commerce  of  the  port  has  always  been  very  small.  We  may 
therefore  conclude  that  the  hopes  entertained  for  this  harbor  when  its 
improvement  was  undertaken  have  never  been  realized. 

Reports  that  surveys  were  being  made  for  extending  a  line  of  railroad 
to  r!onneaut  Harbor  for  a  lake  terminus  have  been  circulated  a  number 
of  times,  but  nothing  definite  has  yet  been  done. 

At  present  the  harbor  is  virtually  destroyed;  the  piers  are  nearly 
destroye^l,  breaches  having  been  made  in  both,  so  that  the  stream  now 
finds  an  outlet  through  the  east  pier,  causing  a  bar,  dry  at  low  water, 
near  the  entrance  at  end  of  piers.  Very  extensive  rejiairs  and  renewals 
are  necessary,  together  with  a  large  expenditure  for  dredging. 
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A  TOngh  estimate  as  to  what  the  proposed  improvement  would  cost 
would  be^  as  follows : 

For  a  channel  entrance  160  feet  wide,  18  feet  deep: 

Dredging  from  18  feet  depth  in  lake  to  inside,  say  150,000  cubic  yards  of 

material,  at  about  18  cents  per  cubic  yard $27,000 

Repairs  and  renewals  of  oiers  and  revetment,  estimated  in  1880  at 

'1^,000,  which  now  woula  cost  not  less  than 50,000 

Additional  renewals,  repairs,  and  enlargement  of  harbor  necessitated 

by  present  demands  of  lake  commerce,  say 141,000 

Contingent  expenses  on  above  estimate,  say  15  per  cent 32,700 

Total : 250,700 

With  a  line  of  railroad  &om  the  coal  regions  of  Pennsylvania  to  Con- 
neant  Harbor  the  commerce  would  doubtless  increase  rapidly  and  the 
harbor  be  frequented  by  vessels  of  the  larger  class  now  navigating  the 
k^es,  and  render  the  reconstruction  of  th^  harbor  necessary.  With  a 
line  of  railroad  constructed,  I  am  of  the  opinion  that  the  desired  im- 
provement to  restore  the  harbor  and  to  deepen  and  widen  entrance  to 
same  is  a  worthy  one,  but  without  such  a  road  built  or  assured  any 
outlay  for  the  improvement  of  the  harbor  is  injudicious. 

Conneaut  is  m  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a 
fixed  white  light  of  the  sixth  order  upon  the  bank  of  lake  near  mouth 
of  creek,  the  light  beacon  having  been  removed  from  end  of  pier  on  ac- 
count or  the  dilapidated  condition  of  the  piers.  Fort  Porter,  N.  T.,  100 
miles  distant,  is  ^e  nearest  work  of  defense. 

The  amount  of  revenue  collected  during  the  eleven  months  ending 
May  31, 1885,  was  $15.95.  During  the  same  period  the  value  of  the 
imports  was  $80,  and  of  the  exports  $125. 

Ten  v^sels,  with  an  aggregate  tonnage  of  360  tons,  entered,  and 
twelve  vessels,  with  an  aggregate  tonnage  of  395  tons,  cleared. 

The  above  is  the  latest  report  received.  The  office  or  deputy  collector 
for  the  i)ort  was  abolished  in  1885. 

In  further  com];^liance  with  terms  of  circular  letter  from  the  office  of 
the  Chief  of  Engineers,  U.  8.  Army,  dated  September  29, 1888, 1  have 
to  respectfully  submit  estimate  of  cost  of  survey,  as  follows: 

FIELD  WORK. 

Servioes  of  an  asaistant  engineer,  say  25  days,  at  $160  per  month $138. 3S 

Servioes  of  leadsman  and  rodman,  say  25  days,  at  $90  per  month 75. 00 

Services  of  two  laborers,  as  boatmen  and  axmen^  say  25  days,  at  $2  per  day 

each 100.00 

Hire  of  twc^boats,  at  $1  each  pe^  day,  say  20  days 40.00 

848.33 

OFFICE  WORK. 

Berrices  of  assistant  engineer,  30  days,  making  estimates,  profiles,  mapa, 
plotting,  etc.,  at  $160  per  mouth 100.00 

Total 506.33 

This  survey  should  be  made  as  soon  as  possible  if  it  is  to  be  made  this 
winter. 

Very  respectfully,  your  obedient  servant, 

L.  CoopEB  Overman, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  En- 
gineer, Northeast  Division.) 
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[Fourth  indorsement.] 

U.  S.  Engineer  Office^ 
Cleveland,  Ohio,  November  24,  1890. 
Be8i)ectfally  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  through 
Col.  H.  L.  Abbot,  Division  Engineer. 

Within  the  past  few  days  I  have  received  a  communication  from  Mr. 
S.  B.  Dick,  president  of  the  Pittsburgh,  Butler  and  Shenango  Kaikoad 
Company,  stating  that  the  company  which  he  represents  expects  to  ex- 
tend its  lines  to  Conneaut  Harbor,  Ohio,  for  a  lake  terminus;  that  they 
are  laying  track  at  the  rate  o^  a  mile  per  day;  that  they  expect  to  make 
a  connection  with  the  "  Nickel  Plate  Eailroad,''  at  a  point  10  miles 
from  Conneaut  Harbor,  by  January  1, 1891;  that  they  expect  to  com- 
plete to  Conneaut  Harbor  not  later  than  June  1, 1891 ;  and  intend  work- 
ing at  their  terminal  at  Conneaut  Harbor  this  winter. 

In  view  of  the  above  I  am  of  the  opinion  that  Conneaut  Harbor,  Ohio, 
IS  worthy  of  further  improvement,  as  the  prospective  demands  of  copi- 
merce  justify  such  expenditure. 

L.  CooPEjj.  Overman, 

Major  of  Engineers, 

[Fifth  Indorflement.] 

Northeast  Division,  Engineer  Office, 

New  YorTcj  November  26,  1890. 
Bespectfully  returned  to  the  Chief  of  Engineers.  The  facts  stated  in 
the  fourth  indorsement  show  that  "  the  construction  of  a  railroad  to  com- 
municate with  the  iron  and*  coal  regions  '*  may  now  be  expected  at  an 
early  day,  and  I  accordingly  concur  with  Major  Overman  in  thinking 
that  this  harbor  is  "Vorthy  of  improvement."  ' 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig,  Oen.,  U.  8.  A, 

Engineer  Northeast  Division. 


PURVEY  OF  CONNiiAUT  HARBOR,  OHIO. 

IJnited  States  Engineer  Office, 
*  Cleveland,  Ohio,  November  10,  1891. 

General.:  I  have  the  honor  to  transmit  herewith,  in  separate  pack- 
%ge,  a  chart*  (tracing)  of  Con&eaut  Harbor,  Ohio,  and^to  submit  the 
following  report  of  a  survey  of  said  harbor  in  accordance  with  letter 
dated  offtce  of  the  Chief  of  Engineers,  U.  S.  Army,  November  29, 
1890.  7.7 

Conneaut  Harbor,  Ohio,  is  situated  at  the  moutii  of  a'  creek  of  the 
jsame  name,  about  30  miles  west  of  Erie,  Pa.,  and  13  miles  east  of  Ash- 
tabula, Ohio,  ne.ar  the  boundary  line  between  the  States  of  Pennsylvania 
and  Onio. 

Conneaut  Creek,  although  a  narrow  stream,  drains  a  large  watershed 
and  presents  a  depth  of  15  feet  and  over  after  coming  inside  the  shore 
line.  Considerable  current  is  usually  found  and  the  volume  of  dis- 
charge is  equal  or  greater  than  that  of  most  streams  of  similar  width 
and  depth..  The  banks  are  firm  and  the  valley  near  the  harbor  would 
afford  excellent  room  for  docks  for  storage  of  ore  and  coal. 

The  attention  of  the  General  Government  was  first  called  to  this 
locality  for  construction  of  a  harbor  in  1829,  when  there  was  a  depth  of 
only  2  feet  across  the  bar  at  mouth  of  the  stream.    Since  that  date  ap- 

'li^ot  printed.  Dlgi^^^d"  _ 
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propriations  amounUug  to  a  total  of  $112,629.39  have  be^  espended  on 
the  harbor,  a  large  part  being  for  repairs  to  maiutain  the  staructnres 
during  fifty  years. 

The  last  appropriation  was  that  provided  by  the  act  of  June  4, 1880. 
and  was  $6,000  "  for  repairs."  The  appropriations  wer6  irregular  ana . 
intermittent,  with  many  suspensions,  so  that  the  plans  for  the  improve- 
ment of  the  harbor,  as  projected,  were  never  carried  to  completion.  The 
best  channel  depth  evef  obtained  was  11  feet  at  entrance,  the  usual 
depth. being  8  feet. 

The  commerce  seeking  the  harbor  has  always  been  small,  and  it  isfoir 
to  conclude  that  the  hopes  entertained  fot  this  harbor  when  its  improve- 
ment was  undertaken  were  never  realized,  mainly  for  want  of  railroad 
communication  direct  from  the  harbor  to  the  coid  regions  and  iron 
iurnivces  south  of  the  harbor. 

The  failure  to  attract  an  adequate  commerce  to  the  harbor  led  Con- 
gress to  omit  fi*om  the  regular  appropriation*  bills  during  the  past  ten 
years  any  allotment  for  Gonneaut  Harbor,  Ohio,  and  since  1881  nothing 
has  been  done  towards  keeping  the  harbor  in  repair.  It  is  now  virtually 
destroyed,  and  the' channel  entrance  closed  by  a  sand  bar.  .The  piers 
have  rotted  down  and  been  destroyed  by  the  storms  so  as  to  be  practi- 
cally useless.  The  stream,  following  its  natural  bent,  has  broken  a  pas- 
sage through  the  east  pier,  flowing  to  the  eastward,  instead  of  flowing 
northward  thiwigh  channel  provided  by  .the  pierei^  A  large  deposit  of 
sajid,  etc.,  from  the  lake  storms  has  choked  the  channel  between  the 
piers. 

At  present  there  is  neither  town  nor  hapbor,  nor  any  commerce  save 
8om%  small  fishing  vessels  which  frequent  the  old  harbor  to  discharge 
small  quantities  of  fish  for  local  consumption.  A^ry  extensive  repairs 
and  renewals,  together  with  a  large  expenditure  for  dredging,  would  be 
necessary  to  restore  the  harbor  as  it  was  and  give  the  12-foot  channel 
depth  heretofore  sought. 

From  a  consideration  of  the  data  obtained  it  is  considered  that  it  will 
be  as  economical  to  ignore  the  old  piers  and  build  new,  as  to  rebuild  the 
old  piers  on  old  lines:  such  a  change  would  also  enable  us  to  make  new 
and  better  location  or  the  piers,  and  this  is  very  necessary  if  Oonneaut 
Harbor  is  to  be  improved  to  accommodate  the  class  of  vessels  which  now 
are  employed  in  the  commerce  of  the  lakes* 

The  additional  or  extra  dredging  rendered  necessary  by  relocation  of 
the  piers  wotfld  not  be  much,  as  the  widening  and  d^pening  of  the 
present  channel  would  necessit-ate  the  removal  of  at  least  one*  pier  en- 
tirely, and  considerable  of  the  structure  of  the  other  pier,  to  straighten 
the  channel  5  and  the  portion  of  the  pier  which  is  left  would  inquire  to 
be  strengthened  and  sustained  by  piling  to  prevent  undermining  when 
depth  of  channel  is  dredged  to  18  feet,  as  the  piers  were  founded  S>a 
only  12  feet  channel  depth.  , 

^  SCHEME  A  (SEE  TBAOING). 

To  widen  and  deepen  the  existing  old  channel  at  Conneaut  Harbor  ( 
to  secure  17  feet  depth  and  160  feet  width  between  piers,  extending  from  i 
17  feet  natural  depth  in  lake  to  inside  the  shore  end  of  the  old  piers  asl 
at  present  located,  would  incur  the  following  expenditure,  approximately 
estimated: 

To  repair  and  partly  rebuild  the  present  west  pier  (the  best),  say $36, 000 

To  constmct  a  new  east  pier  to  replace  old  pier,  to  be  same  length  as  exist- 
ing west  pier^  say  1,200  linear  feet,  at  $70  per  linear  foot 84, 000 
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To  construct  the  additional  length  of  piors  to  IT  feet  natural  depth  In  lake, 
say  an  ext<iu«ion  of  800  feet  for  each  pier,  or  for  both  1,600  linear  feet,  at 

$7o  per  linear  foot $120, 000 

The  piers  to  be  200  feet  apart,  with  full  channel  >nridth  of  160  feet,  and  / 

17  feet  channel  depth.    Dredging  Teqhired  for  160  feet  width  from  17  feet      .    • 
natural  depth  in  lake  to  inside,  say  2,100  feet,  will  require  the  removal  of— 

100,000  cubic  yards  of  soft  material,  at  18  cents 18, 000 

35,000  cnbic  yards  of  stones  and  gravel,  at  30  cents 10, 500 

20,000  cnbio  yards  of  bowlders,  etc.^  at  50  cents 10,000 

Revetment  inside  of  shore  line  for  500  Imear  feet  on  the  west  side  and  700 
linear  feet  on  the  east  side,  a  total  of  1,200  linear  feet,  at  $10  per  foot 12, 000 

290,500 
Contingent  expenses,  at  least  15  per  cent 43,575 

Total y :...  334,076 

80HEME  B  (SEE  TSAOING). 

To  relocate  the  channel  and  coirstnict  new  piers  will  incnr  the  fol- 
lowing expenditure^  approximately  estimated : 

To  constmct  two  nevr  piers  of  the  same  length  as  the  old  piers,  say  1,200  feet 

each,  or  2,400  linear  teet  of  piers,  at  $75  per  linear  foot $180,000 

To  constmct  the  additional  length  of  piers  to  17  feet  natural  depth  in  lake, 
say  an  extension  of  800  feet  for  each  pier,  or  for  both  1,600  linear  feet,  at 

$75  per  linear  foot 120,000 

Dredging  new  channel  from  17  feet  natural  depth  in  lake  to  inside,  for 
bottom  depth  of  160  feet,  length  say  of  2,100  feet,  will  require  the  removal  of— 

120,000  cubic  yards  of  soft  material,  at  18  cents 21,600 

50,000  cnbio  yards  of  stones  and  gravel,  at  SQ  cents 15,000 

30,000  cubic  yards  of  bowlders,  etc.,  at  50  cents 15,000 

Revetment  inside  of  shore  line,  500  linear  feet  on  the  west  side  and  700 
linear  feet  on  the  east  side,  a  total  of  1,200  linear  feet,  at  $10  per  foot 12, 000 

363,600 
Contingent  expenses,  at  least  15  per  cent ..«.    54,540 

•Total :. '-  418,140 

It  will"  be  seiBn  from  the  above  that  the  difference  in  cost,  per  the  ap- 
proximate estimates,  between  the  two  plans  for  improvement  is  small 
when  compared  with  the  total  cost  of  either  plan,  and  too  small  not  to 
make  it  advisable  to  adopt  the  plan  which  provides  for  the  relocation 
of  the  channd  and  constmction  of  two  new  piers  throughout. 

A  line  of  railroad  to  Conneaut  Harbor  for  a  lake  terminus  is  being 
constructed,  and  the  grading,  it  is  reported,  willbe  finished  by  the  end 
of  this  year  to  within  2  miles  of  the  harbor. 

With  a  line  of  railroad  from  the  coal  regions  of  Pennsylvania  to  Con- 
neaut Harbor,  the  commerce  of  this  harbor  will  rapidly  increase  and 
harbor  be  frequented  by  vessels  of  the  larger  class  by  which  lake  com- 
merce is  now  transported.  This  will  render  the  reconstruction  of  this 
harbor  necessary,  and  on  plan  in  accordance  with  present  requirements. 

With  a  line  of  railroad  assured,  I  am  of  the  opinion  that  the  reloca- 
tion of  the  harbor  and  the  widening  and  deepening  of  the  channel  is  a 
worthy  improvement,  and  the  prospective  demands  of  commerce  call 
for  the  improvement. 

Oonneaut  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a 
fixed  white  light  of  the  sixth  order  upon  the  bank  of  lake  near  mouth 
of  creek,  the  light-beacon  having  been  removed  from  end  of  pier  on  ac- 
count of  the  dilapidated  condition  of  the  piers. 

Fort  Porter,  New  York,  100  miles  distant^  is  the  nearest  work  of  de- 
Digitized  by  VjOOQIC 
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The  amount  of  revenue  collected  during  the  eleven  months  ending 
May  31, 1885,  was  $15.95.  During  the  i^ame  period  the  value  of  the  im- 
ports wad  $80  and  the  exports  $125. 

Ten  vessels,  with  an  aggregate  tohnage  of  360  tons«  entered;  and 
twelve  vessels,  with  an  aggregate  tonnage  of  395^  tons,  cleared. 

The  above  is  the  latest  report  received.  The  office  of  deputy  collector 
for  the  port  was  abolished  in  1885. 

Very  respectfully,  your  obedient  servant, 

L.  OOOPBB  OVBBMAN, 

Major  ^f  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  OoL  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Kortheaat  Dfvision.) 

[First,  indonement.] 
NOBTHEAST  DIVISION  •  ENOINBEB  OPPIOB, 

If  etc  Torhy  Ifovember  Uj  1891. 
Respectftilly  forwarded  to  the  Chief  of  Engineers,  TJ.  8.  Army. 
In  view  of  the  favorable  location  of  Conneaut  Harbor  for  the  iron  and 
coal  trade,  and  of  the  construction  of  a  railroad,  now  well  advanced,  to 
develop  its  natural  advantages,  I  consider  the  harbor  to  be  worthy  of 
improvement. 

/  ^  'Henby  L.  Abbot, 

Colonel  of  ifngineersy  Bvt  Brig.  Oen.,  U.  8.  A., 

Engineer  Northeast  Division. 
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APPENDIX  N  N. 


IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  ABTD  OF  DUNIQRK, 
BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD  HARBORS,  AND  OF 
TONAWANDA  HARBOR  AND  NUGARA  RIVER,  NEW  YORK. 


BEPOBT  OF  MAJOR  E.  B,  EUFFXER,  CORPS  OF  ENOINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Erie  Harbor,  PennsylTania. 

2.  Preservation  and  protection  of  Presqne 
•   Isle  Peninsala,  Erie  Harbor,  Penn- 
sylvania. 

3.  DonkirlL  Harbor,  New  York. 

4.  Buffalo  Harbor,  New  York. 


5.  Tonawanda  Harbor  and  Niagara  River. 

New  York. 

6.  Wilson  Harbor,  New  York. 

7.  Olcott  Harbor,  New  York. 

8.  Oak  Orchard  Harbor,  New  York. 


EXAMINATION  AND  SURVEY. 
9.  Port  Daj;  aboTo  Niagara  FaUs^  New  York. 


United  States  Enoineer  Office, 

Buffalo^  K.  T.yJuly  7, 189J9. 
General:  There  are  forwarded  herewith  the  annual  reports  for  the 
year  ending  June  30, 1892,  for  the  harbors  of  Erie,  Pa.;  Dunkirk,  Buf- 
falo, Wilson,  Olcott,  and  Oak  Orchard,  N.  Y.;  and  for  Tonawanda 
Harbor  and  Niagara  River,  New  York. 

•  ####•• 

Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 

Majar  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  Army. 
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N  N  I.   ' 
mPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

Object — ^The  object  of  this  improvement  is  ^iwofold : 

1,  T;o' protect  th6  harbor  from  severe  winds  from  the  east  and  north- 
east. 

2.  To  obtain  and  maintain  a  channel  between*  de^p  water  in  the  har- 
bor and  the  open  lake,  16  feet  at  low  water  and  of  navigable  width. 

Project, — ^The  project,  as  originally  prepared  in  1823  and  approved  in 
1824  (at  which  time  the  entrance  to  the  bay  was  narrow  and  tortaous 
and  only  6  feet  in  depth),  provided  for  closing  all  of  the  eastern  end  of 
the  harbor  by  means  of  a  breakwater,  in  which  should  be  left  an  ope^p- 
ing  "200  feet  wide,  and*for  extending  to  deep  water  in  the  lake  two 
parallel  piers,  one  on  each  side  of  the  opening.  '  This  project  is  sub- 
stantially in  force  at  the  present  time,  excepting  that  the  piers  are  3£k) 
feet  apart. 

Present  icorJcs. — ^The  present  works  consist  of  (1)  a  breakwater  lying 
north  and  south  from  the  main  shore  to  the  soutn  side  of  the  entrance 
to  the  harbor.;  (2)  a  pier  on  tlie  south  side  of  the  entrance  channel 
nearly  east  and  west  in  position;  (3)  a  pier*  on  the  north  side  of  the 
channel  parallel  with  and  350  feet  distant  irom  the^pier  before  men- 
tioned, and  (4)  a  catch-sand  jetty,  built  in  1883,  about  3,000  feet  north 
of  the  north  pier,  for  the  purpose  of  arresting  the  movement  of  sand 
into  the  channel.  The  construction  of  this  jetty  is  such  that  it  does 
not  serve  the  purpose  for  which  it  was  built^  and  it  has  received  no 
repairs  since  its  construction.  These  works  are  known  as  (1)  the  south 
breakwater,  (2)  the  south  pier,,  (3)  the  north  pier,  and  (4)  the  catch-sand 
jetty. 

The  piers. and  breakwater  consist  of  timber  crib-work,  filled  witii 
stone  and  covered  with  pine-plank  deck. 

The  catch-sand  jetty  consists  of  a  single  row  of  piles  driven  dose 
together  and  bound  together  with  oak  walings. 

OPERATIONS  DURINa  THE  FISCAL  YEAR. 

Repairs  to  piers  and  breakwater. — ^Between  stations  14  and  15  on  the 
north  pier  six  courses  of  superstructure  on  channel  face  of  pier  were 
removed  and  new  deck  built;  60  decayed  deck  plank  replaced  with 
new;  600  linear  feet  of  waling  repaired  and  oak  fenders  placed  along 
150  feet  of  the  pier  to  provide  a  landing  for  harbor  tugs.  On  the  south 
pier  minor  repairs  were  made  to  the  deck,  and  to  the  superstructure 
at  the  junction  with  the  south  breakwater.  Eepairs  were  begun  on 
July  13  and  completed  on  August  10,  1891. 

I>redging  in  channels, — ^No  dredging  was  done  in  the  inner  channel, 
nor  needed,  notwithstanding  the  extreme  low  stage  of  water  which 
prevailed  during  the  season  of  1891.  In  the  outer  channel  the  x>oint 
of  the  bar,  lying  along  the  pier  extension  recentiy  .constructed,  was 
removed  in  June,  1892.  This  work  was  done  by  Kingston,  Itogers  & 
O'Brien,  Buffalo,  N.  Y.,  at  18  cents  per  cubic  yard,  scow  measurement. 
Dredging  was  begun  on  June  10  and  completed  on  June  16,  the  bar 
being  removed  to  a  depth  of  18  feet  at  low  water.  The  quantity  of 
material  removed,  behig  sand,  was  2,800  cubic  yards. 

Surveyi^, — A  survey  of  the  east  end  of  the  peninsula  and  approach  to 
tjie  harbor  entran(*e  was  made  October  12  to  28.  A  map  of  this  survey 
was  compiled  and  completed  on  March  17,  1892.     Examinations  of  the 
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channels  were  made  monthly  and  the  water  gauge  tested  frequently 
and  maintained  in  good  order. 

JExtension  of  the  north  pier.-^The  extensiqn  of  this  pier  eastward  into 
Lake  Erie  450  feet,  more  or  less,  under  contract  of  J.  B.  Donnelly, 
Oswego,  N.  Y.,  was  begun  in  June,  1801.  The  contractor  carried  on 
his  work  energetically  and  completed  his  contract  on  Octobel'  2, 1891. 
The  total  length -of  the  extension  was  452.15  feet.  The  cost  of  the 
extension  was  $32,025.77,  or  $70.83  per  lineal  foot  of  completed  pier. 

Surveillance  of  the  peninsula. — ^The  watchman  was  on  duty  during  the 
entire  year.  He  enforced  the  rules  in  regard  to  the  building  of  fires  and 
cutting  of  trees  or  any  growth  on  the  peninsula,  so  tar  a$  possible  over  so 
large  an  area  (about  4  square  miles).    No  depredation  was  conmiitted. 

Fires  occurred  on  the  peninsula  as  follows;  Two  small  fires  on  the 
bay  shore  on  August  30, 1801,  extinguished  before  any  damage  was 
done :  a  fire  in  marsh  grass  on  the  bay  shore  of  the  "  neck,''  on  October 
18,  lo91,  burned  over  20  acres  of  marsh,  but  was  extinguished  betore 
any  damage  was  done  to  large  growth;  a  fire  in  large  hemlock  on  the 
bay  shore  at  ^^  Big  Bend,"  on  April  24, 1892,  burned  trees  over  an  area 
of  100  feet  square,  before  the  fire  could  be  extinguished.  L^  addition  to 
his  duties  on  the  peninsula,  the  watchman  maintained  a  carei^  watch . 
over  the  public  property  stored  in  the  boathouse  and  warehouse,  and 
acted  as  engineer  of  the  steam  launch. 

CONDITION  OF  THB  WORKS. 

8&ufh  bredktpater. — This  structure  is  old  and  muclr  decayed.  Its 
total  lengtl^  is  2,024  feet;  height  above  mean  lake  level,  1^  feet;  width, 
6  to  12  feet.  No  repairs  were  made  during  the  year.  At  the  close  of 
the  year  the  structure  was  intact  and  no  repairs  urgently  needed. 

South  pier. — Length  of  this  pier  is  1,220  feet.  The  pier  is  in  fair  con- 
dition, but  the  timbers  of  the  superstructure  are  becoming  soft  and 
show  decay.  At  the  junction  of  the  pier  and  south  breakwater  some 
of  the  stone  filling  has  been  washed  out  and  should  be  replaced.  To 
do  this  will  cost  about  $50. 

North  pier. — ^This  pier  is  2,437  feet  long,  having  been  extended  452 
feet  during  the  year.  The  westerly  993  feet  of  the  pier  is  old,  but  with 
rei>air8  to  the  deck,  costing  about  $250,  it  can  be  put  in  fair  condition. 
The  remainder  of  the  pier,  1,444  feet  long,  is  in  good  condition,  requir- 
ing only  minor  repairs,  which  will  cost  about  $200. 

Oakih-8€md  jetty. — About  450  feet  of  the  jetty  remain  intact  but  it  is 
not  considered  worth  repairing. 

The  channel. — ^The  total  length  of  the  channel,  from  the  18-foot  con- 
tour at  low  water  in  the  lake  to  the  same  contour  in  the  harbor,  about 
7,100  feet,  is  made  up  as  foUows : 

Feet. 
From  l^foot  contovr  at  low  water  in  the  lake  to  the  east  or  outer  end  of  the 

'  north  pier,  outer  channel 1,260 

Between  piers 2,450 

From  weiBl  or  inner  end  of  piers  to  18-foot  coutoar  at  low  water  in  harbor, 
inner  channel , 3, 400 

The  width  of  the  channel  ^hen  completely  clear  is  300  feet.  A  length 
of  channel  of  2,000  feet,  lying  between  the  piers,  is  kept  thoroughly 
scoured  out  by  the  strong  cuiTcnts  which  run  in  and  out  and  thus 
maintain  the  good  condition  at  all  times.  The  outer  and  inner  chan- 
nels require  repeated  dredging  in  order  to  maintain  them  at  the  required 
depth.  'No  dredging  was  done  in  the  inner  channel  throughout  the 
year.    At  the  close  of  the  year  it  was  in  good  condition,  the  depth  of 
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water  being  18 J  to  20  feet  at  mean  lake  level,  or  not  less  than  17  feet 
at  low  water,  for  a  width  of  275  feet.  -A  point  of  the  bar  above  the 
north  pier  wliich  encroaches  upon  the  north  half  of  the  outer  channel 
along  the  pier  extension^  built  during  the  first  half  of  the  year,  was 
removed  by  dredging  in  June,  1892.  At  the  close  of  the  year  the  outer 
channeLwas  also  in  good  condition,  being  18|  to  20  feet  deep  at  mean 
lake  level,  or  not  le»s  than  17  feet  at  fow  water,  for  its  entire  width  of 
300  feet. 

DOCK  LIOTJS. 

A  brief  description  of  the  manner  of  locating- docks  at  Erie  Harbor 
is  given  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1891,  page 
2874.  'No  ne\v  docks  were  built  during  the  year,  but  the  increasing 
demand  for  dock  room  will  probably  lead  to  dock  extensions  in  the  near 
future.  This  fact  emphasizes  the  advisability  of  establishing  a  doek 
line  along  the  city  front. 

PROPOSED  OPERATIONS. 

• 

Repairs  to  piers  and  breakwaters, — ^No  repairs  are  necessary  on  the 
south  breakwater  at  the  close  of  the  year.  The  repai;«  required  on 
the  south  pier,  consisting  of  the  replacement  of  about  20  cubic  yards 
of  stone  filling  and  strengthening  of  the  pier  at  the  junction  with  the 
south  breakwater,  will  be  made  during  July,  1892.  Repairs  needed  in 
the  easterly  half  of  the  north  pier,  consisting  of  the  closing  of  a  hole  in 
the  crib-work  tVith  sheet  piling,  the  replaeement  of  about  25  cubic  yards 
of  stone  filling,  and  the  renewal  of  50  decayed  deck  plank  will  be  made 
during  July,  1892.  The  superstructure  of  the  westerly  993  feet  of  the 
north  pier  is  fast  becoming  weak.  Its  entire  renewal  will  be  necessary 
in  the  near  future.  It  can  be  pla<5ed  in  fair  condition  for  a  year  or  two 
by  patching  Ihe  deck  and  fender  piles  and  walings.  It  is  proposed  to 
make  these  repairs  during  July,  1892.  The  total  cost  of  the  above  re- 
pairs is  estimated  at  $500. 

The  cost  of  rebuilding  the  superstructure  over  the  westerly  993  feet 
of  the  pier,  renewing  fender  piling,  oak  walings,  and  mooring  piles  is 
estimated  at  $20,000. 

Dredging, — Sand  bars  are  liable  to  form  suddenly  across  the  harbor 
entrance  during  storms  from  the  northeast.  Should  there  be  any  serious 
filling  in  of  the  outer  channel  due  to  these  storms  the  dredging  neces- 
sary to  clear  the  channel  will  be  done  promptly. 

Extension  of  the  north  pier.-^Th^  existing  project  provides  for  the 
extension  of  this  pier  to  a  depth  of  16  feet  in  the  lake.  To  complete  the 
l)roject  would  require  a  further  extension  of  300  feet,  and  in  order  to 
check  the  rapid  encroachment  of  the  bar  above  the  pier  upon  the  chan- 
nel this  extension  should  be  made  as  soon  as  possible  and  as  funds  be- 
come available.  The  cost  of  the  extension  would  be  300  feet  of  pier,  at 
$80  per  foot,  $24,000. 

BEMABKS. 

The  bar  formation  above  the  north  pier  continues  to  grow  and  en- 
croach upon  the  pier.  At  the  close  of  the  year  the  shore  lineof  the  bar 
was  at  station  12  +  10,  997  feet  from  the  end  of  the  pier,  showing  no 
advance  lakeward;  but  the  bar  had  risen  above  water,  forming  a  con- 
tinuous shore  line  northward  to  the  easterly  point  of  the  peninsula  and 
adding  another  permanently  closed  pond  to  the  peninsula  formation. 
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Another  bar  formation,  alx>nt  600  feet  outward  from  the  present  shore 
line,  Is  developing.  In  consequence,  the  gradual  shoaling  eastward 
toward  the  end  of  the  pier  wUl  cojitiuue  and  eventually  necessitate 
further  extension  of  this  pier.  The  extension  of  the  south  pier,  as  pro- 
vided for  in  the  existing  project,  is  not  deemed  necessary  or  advisable 
under  existing  conditions.  To  complete  the  project  would  require,  an 
extension  of  1,000  feet,  at  a  cost  of  $65,000. 

Proiwsed  operations  may  be  confined,  therefore,  to  the  extension  of 
the  north  pier,  repairs  to  piers  and  breakwater^  and  dredging  in  the 
channels.  ' 

The  amounts  needed  for  repairs  and  dredging  can  not  be  definitely 
stated^  as  damages  by  storms  are  liable  to  occur  at  any  time.  Provi- 
sion should,  however,  be  made  for  emergencies.  I  would  therefore  esti- 
mate the  needed  and  possible  expenditures  for  the  coming  year  as 
follows: 

Extension  of  north  pier $24,000 

Sebailding  of  superstructures : 20,000 

Repairs  to  piers  and  breakwaters -5,000 

Dredging  in  channels 5,000 

Total 54,000 

Money  statement 

July  1, 1891,  balance  unexpended $70,106.13 

Beceived  from  sales  of  material 4,716.89 

74,823.02 
June  30, 1892,  amount  expended  during  fiscal  year 37,131.23 

July  1, 1892,  balance  unexpended ^ 37, 691. 79 

July  1, 1892,  out«tj6iding  liabilities • 604^00 

July  1, 1892,  balance  available  (includes  $20,000  reserved  for  Presque  Isle)  37, 187. 79 
Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  av&ilable  for  fiscal  year  ending  June  30,  1893 77, 187. 79 

(  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894    54, 000. 00 
<  Submitted  in  compliance  with  requirements, of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAi:  STATISTICS. 

Arrivale  and  departures  of  vessels  for  the  year  ending  December  SI,  1891, 


Yeweia. 

ArriTala  from— 

Departures  to- 

Home  porta. 

Foreign  porta. 

Home  porta. 

Foreign  porta. 

Steam 

No. 
908 
249 

Tona. 

1,022,507 
138,897 

No. 
41 
16 

Ton$. 
3,176 
2,515 

No. 
915 
253 

Tont. 

1,033.980 

137,000 

No, 
40 
15 

Tont. 
-     3, 917 
1,624 

Hail 

Greatest  draft  of  vessels,  16}  feet. 
Decrease  of  tonnage,  1891  under  1890, 74,108. 

Amount  of  revenue  collected,  fiscal  year  ending  June  30, 1891  . . .  / $31, 250. 22 

Value  of  foreign  imports -. 67,095,92 

Value  of  ioruign  exports 2,239.50 

Enrolled  tonnage,  port  of  Erie,  1891 25,444.60 

Enrolled  tonnage,  iK>rtofErie,  1892 ^  24,214.99 
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Pecrease,  1892 1,229.61 
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DCPOHTS  BT  LAKB. 
'  [Toua  of  2,000  pounds.] 


Artidos. 

Y«ar  ending  December 

81— 

1886. 

1887. 

1888. 

1880. 

1800. 

un. 

IferchandiBe..... 

Jbns. 
17, 770 
3,360 

Tons. 
18,488 

Ton$, 

15,782 

36,657 
6,000 

17,640 

2,433 

640 

IbM. 
A857 
24,414 

Am. 
2UCU 
14,888 

4.668 

LtimoBtono 

Stone     - - 

Master '. 

0,296 

l&lS 

Lath         

"428* 

888 

460 
100 

m 

Shintrles , 

UO 
6 

2,488 

4,700 

?628 

600 

2,644 

200,721 

80 

46,864 

6,888 

1,500 

148.428 

^20,379 

^11,607 

564,408 

Produce 

8 

Stave  bolts 

1,600 

loe .^ 

Copper               •      ...    . . 

Phoanhatea 

Barlev 

1,680 
41,670 

1,970 
10,000 

2,883 

46,083 

1,090 

0,530 

2.138 
98,230 

8,823 
33,815 

2,816 

250 

152,225 

22,600 

2,464 
417,270 

1,928 
58,720 

conT?.::::::::::::::;:::::::;::::::;:: 

Oats    

2;  006 

Wheat 

84,360 

46,062 

806,162 

Rye               

17,440 

Flax  seed 

13,925 
133, 310 

14,466 

1,734 

102,208 

3,104 

01,985 

6,900 

8, 521 

235.658 

2,89ft 

96,935 

16,809 

12,477 

269,250 

14,690 

Flour 

07,108 

Lumber  ........    .................... 

14,218 

PiirlTon 

6,175 

Iron  ore 

441,660 

Total , 

364,920 

416,976 

473,735 

804,800 

1,083,796 

017,  V87 

EXPORTS  BY  LAKE. 
[Tons  of  2,000  pounds.] 


Articles. 

Year  ending  December  81— 

1886. 

1887. 

1888. 

1888. 

1800. 

1881. 

Coal: 

Anthracite 

Tout. 

107,406 

127,849 

4,900 

78,490 

Ton*, 
157,083 
73,762 
397 
93,228 

Tora. 
279,400 
125,848 
1, 262 
119,2i)6 

T<m9. 

258,534 

151,869 

TWM. 

332.666 

284.266 

4,017 

127,074 

1 

1.836 

400 

Ant. 
470,716 

Biton&inans  ...................... 

176,704 

Pi"  and  manufacturing  iron 

Merchandise -. 

88,600 

108,030 

Tar  and  oil 

2 

Stone '. 

Timber     

Total ■ 

318,045 

324, 470 

525,716 

499,003 

700,260 

766^452 

N  N  2. 

PRESERVATION  AND  PROTECTION  OF  PRESQUE  ISLE  PENINSULA,  ERIE 
HARBOR,  PENNSYLVANIA. 

This  peninsula  forms  the  harbor  of  Erie,  which  is  a  land-locked  bay 
about  5  miles  long,  having  a  maximum  width  of  1^  miles.  The  i>enin- 
sula  is  a  low  sand  formation  about  6  miles  long,  varying  in  width  from 
300  feet  at  the  "  neck,'' which  is  nearly  2  miles  long,  and  joins  the  body 
of  the  peninsula  to  tlie  mainland  at  its  weHtern  end,  to  1^  miles  at  its 
widest  part.  The  preservation  of  the  peninsula  is  of  vital  importance 
to  Erie  Harbor,  and  it  is  for  the  purpose  of  preserving  the  harbor  that 
the  protection  qf  the  weak  parts  of  the  peninsula  formatictn  has  been 
deemed  necessary.  The  weak  i)ortion  is  the  long  narrow  neck  at  the 
western  end.  The  object  for  which  all  the  works  of  protection  have 
bc*en  constructed  is  the  iJrevention  of  a  breach  through  this  narrow 
neck.    This  danger  exists  during  severe  storms  from  the  westward. 

At  the  present  time  no  works  exist  excepting  a  few  dilapidated  pile 
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jetties  no  longer  of  service,  and  the  main  line  of  piles,  mattresses,  and 
stone  ballast  on  mattresses,  of  the  shore  protection  partially  con- 
stmcted  in  1889.  No  severe  storms  occun*ed  during  the  year  excepting 
daring  the  winter,  when  the  shores*  were  well  protected  by  ice.  Tha 
^'neck'^  remains  intact,  and  at  its  normal  width  and  height  above  water 
fevel.  A  slight  accumulation  of  sand  along  the  prot^tion  work  con- 
structed in  1889  is  noticeable. 

Along  the  lake  front,  extending  a  mile  or  more  west  froQi  the  flash 
light-house  the  gradual  wearing  away  of  the  bank  continues,  but  as 
the  pemnaula  is  here  one-half  mile  or  more  wide,  the  safety  of  the  har- 
bor is  not  threatened  at  this  point:  There  was  no  work  done  on  any  of 
the  protection  works  during  the  year.  A  report  of  the  Board  of  Engi- 
neers on  the  construction  of  shore  protection  for  the  peninsula  at  Brie 
Harbor,  Pennsylvania,  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers,  for  1890,  page  2800.  In  accordance  with  the  recommen- 
dation of  the  Board  and  the  approval  of  the  Chief  of  Engineers,  no 
expenditure  will  be  made  at  present  to  protect  the  "neck"  of  the.penin- 
sula  on  its  lake  side,  and  $20,000  of  the  funds  available  for  the  improve- 
ment of  Erie  Harbor  are  reserved  to  61ose  any  breach  which  may  o«cur 
in  the  neck  of  the  peninsula. 

Commercial  statistics. — ^The  commercial  statistics  are  the  same  as  those 
submitted  for  Erie  Harbor. 


N  N  3. 
IMPROVEMENT  OF  Dnj^KIRK  HARBOR,  NEW  YORK. 

•  Ohjeet. — ^The  object  of  this  improvement  is  to  form  an  artificial  harbor 
in  the  indentation  of  the  shore  line  of  Lake  Erie,  in  front  of  the  city  of 
Dunkirk,  N.  Y. 

project. — ^The  original  project  was  adopted  in  1827,  and  \fith  its  sub- 
sequent modifications  provided  for  the  construction  of  a  pier  running 
out  from  the  west  shore  of  the  indentation,  and  a  detached  breakwater 
parallel  with  the  pier  and  about  2,000  feet  distant  from  the  city  front. 
An  oi)ening  between  the  two  structures  provided  a  harbor  entrance, 
through  which  a  channeMeading  to' the  docks  was  to  be  deepened  to 
13  feet  By  1832,  the  sum  of  $28,439.84  had  been  expended  on  the 
original  plan,  and  a  breakwater  was  then  2,564  feet  long,  and  the  pier 
'  1,400  feet  long.  Subsequently  various  improvements  and  repairs  were 
made.    In  1848  the  breakwater  was  demolished. 

In  1870  the  question  of  the  improvement  of  this  harbor  was  referred 
to  a  Board  of  Engineers.  The  Board  recommended  a  plan  which  pro- 
vided for  a  detached  breakwater  2,860  feet  long,  one  part  of  which, 
2,300  feet  long,  was  to  be  nearly  parallel  with  the  shore,  the  other  ynvt 
to  be  nearly  parallel  with  the  axis  of  the  channel  entrance,  560  feet 
long,  and  terminating  at  the  position  of  the  dumb  beacon.  Tliis  break- 
water^ with  the  pier  already  built,  was  to  form  the  harbor,  and  the  old 

•  channel  was  to  beenlarged  to  170  feet  wide  and  13  feet  deep.  This  proj- 
ect is  in  topce  at  the  present  time. 

Present  works, — ^The  present  works  consist  of  an  undnished  detached 
breakwater  1,341  feet  in  length,  a  part  of  the  2,300-f()ot  section  provided 
by  project;  a  pier  1,410  feet  lon^,  exclusive  of  the  light  house  crib,  and 
a  channel  100  feet  wide  and  12  to  14  feet  dei^p.  The  breakwater  and 
pief  consitit  of  timber  work,  tlie  cribs  being  filled  with  stone  and  decked 
over. 

Operations  during  the  fiscal  year, — ^At  the  beginning  of  flie  year  a 
oontn^ct  was  in  force  with  Gustavus  0.  Grimard,  Buffalo,  N«  Y«^  for 
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rebuilding  150  feet  of  auperstmcture  at  the  west  end  of  the  breakwater, 
building  and  placing  one  crib  and  170  feet  of  new  superstnicture  at  the 
ea6t  end  of  the  west  pier,  westward  from  the  beacon,  and  tearing  down 
and  rebuilding  an  additional  50  &et  of  superstructure  where  most 
needed.  ,    ^ 

The  contractor  began  operations  on  July  27, 1891,  and  by  the  time' 
his  contract  expired  on  December  1,  1891,  had  not  fully  completed  the 
consti-uction  of  the  170  feet  of  suiierstructure  at  the  east  end  of  the 
west  pier,  in  order  to  complete  this  portion  of  the  work,  and  render 
it  secure  for  the  winter,  an  extension  of  time  of  contract  to  January  1, 
1892,  was  granted.  Under  tliis  extension  the  contractor  was  able  to 
complete  the  section  by  December  20.  No  work  was  done  on  the  break- 
wat^  or  other  parts  of  the  pier,  and  on  January  1, 1892,  the  contract 
was  abandoned.  Owing  to  extreme  low  water  prevalent  during  the 
season  of  1891,  there  was  but  10  feet  of  water  on  the  inner  and  outer 
bars  in  the  channel.  Vessels  experienced  much  trouble  in  getting 
around. in  consequence.  In  order  to  relieve  navigation  as  much  as  pos- 
sible the  dredge  Kingston  db  WoodHy  No.  tf,  was  employed  to  dredge  out 
the  bars  to  a  depth  of  13  feet.  Dredging  operations  were  begun  on 
October  2  and  completed  on  October  10.  The  total  quantity  of  material 
dredged  was  2,900  cubic  yards,  at  a  cost  of  $665,  or  about  23  cents  per 
cubic  yard,  scow  measurement. 

CONDITION  OP  THE  WORKS. 

Breakwater. — ^The  superstructure  for  a  distance  of  200  feet  at  the  west 
end  requires  extensive  repairs,  100  feet^thereof  must  be  entirely  rebuilt. 
The  remainder  of  the  structure,  1,141'  feet  in  length,  remains  intact,  • 
though  much  decayed,  and  requires  minor  repairs  to  the  slope. 

West  pier. — ^The  420  linear  feet  at  the  west  or  shore  end  are  buried 
in  the  sand  and  need  no  longer  be  kept  in  repair.  The  next,  follow- 
ing, 724  feet -of  pier,  is  in  a  wrecked  conditicm  and  requires  new  super- 
structure. The  next,  following,  90  feet,  are  nearly  new,  but  the  cnb 
wall  on  the  lake  side  for  a  length  of  30  feet  is  gone  and  stone  filling 
washed  out  to  a  depth  of  5  fe«t  under  water.  The  remainder  of  the 
pier  to  the  beacon,  viz,  170  feet,  is  jiew  and  in  goodjcondition. 

The  channels. — ^The  channel  to  be  maintained  is  about  2,800  feet  long, 
extending  from  the  14-foot  curve  in  the  lake  to  the  city  docks,  170  feet 
wide  and  13  feet  deep.  At  the  close  of  the  year  the  channel  was  100  to 
150  feet  wide  and  not  less  than  12  feet  deep.  Filling  in  takes  place 
rapidly  on  account  of  the  littoral  currents  carrying  the  sand  a^^ross 
the  channel  to  the  outer  bar.  Against  this  the  existing  works  afford 
no  protoction. 

PROPOSED  OPERATIONS. 

The  rebuilding  and  repair  of  superstructure  on  the  breakwater  and 
pier  should  be  made  as  rapidly  as  ftinds  becopie  available.  The  cost 
of  this  work  is  estimated  as  follows: 

Rebuilding  100  feet  of  superstructure  in  breakwater ...! $4, 000 

Rebuilding  724  feet  of  superstructure  in  piers 2S,960 

Repairs  to  breakwater .\ .  500 

Repairs  to  piers '. 500 

Total 33,9e0 

The  estimate  for  repairing  existing  structures  is  less  than  one-third 

^f  former  estimates  and  is  based  on  the  opitiion  that  the  structures  will 

•dure  with  minor  annual  repairs,  for  some  years  in  fair  condition. 
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The  work  to  be  done  to  complete  the  existing  project  is  estimated  to 
cost  about  ffl70,000.  The  estimate  is  given  in  detail  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  2880.  It  is  important 
that  the  existing  structures  should  be  put  in  at  least  a  fair  condition 
before  the  work  to  be  done  to  complete  the  project  is  begun.  Of  the 
latter  work  to  be  done,  the  construction  of  the  arm  of  the  breakwater, 
560  feet  in  length  along  the  eastern  edge  of  the  channel  would  no  doubt 
be  of  the  first  importance,  as  it  would  afford  needed  protection  to  the 
channel. 

The  proposed  application  of  the  appropriation  asked  for,  for  the  fiscal 
year  ending  June  30,  1894,  is  the  continuation  of  needed  renewal  and 
repair  of  existing  works,  di-edging  in  channel,  and  continuation  of  the 
existing  project. 

Money  statement 

July  1, 1891,  balance  unexpended $20, 926. 33 

June  30, 1S&2,  amount  expended  during  fiscal  year 6, 864. 93 

July  1, 1892,  balance  unexpended 14, 061. 40 

July  1, 1892,  outstanding  liabilities 7. 00 

July  1, 1892,  balance  available 14,054.40 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 34, 054. 40 

{Amount  (estimated)  required  for  completion  of  existiuje;  project 128, 116. 41 
Amonntthatcanbeprofitably  expended  in  fiscal  year  ending  June  30,1894    34, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels,  compiled  hy  the  Collector  of  Customs,  Dunkirk/X.  F 


• 

Class. 

Arrivals  fi-om— 

Departures  to- 

Home  ports. 

Foreign  port«. 

Home  port*. 

Foreign  porta. 

Steamers 

No. 

25 
17 

Tons. 
5,039 
5.233 

No. 
3 
3 

Tons. 
980 
1,024 

No. 
26 
18 

Tons. 
5,156 
5,398 

No. 
2 
2 

Tons. 
961 

9ailiiig  veeoele 

654 

Total 

42 

10,272 

6 

2,024 

44 

10,&54 

4 

1,615 

Increase  of  tonnage  over  season  of  1890,  1,969  tons. 

Amount  of  revenue  collected  during  the  year  ending  December  31,  1891,  $1,683.87. 

Greatest  draft  of  vessels,  12^  feet. 

Value  of  imports  same  year,  $24,287.97. 

No  new  lines  of  transportation  established. 


N  N  4. 
IMPROVEMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 

Object. — ^Tbe  object  of  the  improvements  is  to  protect  the  entrance  to 
Buffalo  Harbor,  protect  the  shore  south  of  Buffalo  Creek,  and  to  form 
an  outer  harbor  of  refuge  where  vessels  may  lie  in  safety. 

Project, — From  1819  to  1874  various  projects,  with  their  modifications, 

were  submitted,  and  such  as  bear  the  approval  of  the  War  Department 
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provide  for  the  foDowing  works,  to  wit:  Forth  pier,  south  pier,  ma- 
sonry sea  wall,  sand  catch  or  pile  pier,  and  breakwater  and  shore  arm. 

The  north  and  south  piers  are  at  the  entrance  to  Buffalo  Creek.  The 
sea  wall  beginning  at  the  south  pier  extends  southward  along  the  lake 
shore.  The  sand  catch  extends  froin  the  shore  ii.U)  the  lake  at  a  point 
about  8,000  feet  southward  of  the  south  pier.  The  breakwater,  commenc- 
ing about  on  the  line  of  the  south  pier  extended,  lies  on  a  line  parallel 
with  the  shore  about  one-half  of  a  mile  from  it,  and  when  completed  will  • 
extend  from  the  line  of  the  south  pier  southward  for  a  distiwce  of  7,600 
feet.  The  shore  arm  of  the  breakwater  is  intended  to  cover  the  open- 
ing between  the  south  end  of  the  main  breakwater  and  the  shore,  leav- 
ing a  passageway  for  vessels. 

All  of  the  above-mentioned  works  have  been  constructed,  except  800 
feet  of  the  main  breakwater,  and  the  shore  arm,  and  220  feet  of  the  sand 
catch. 

The  breakwater,  as  originally  built,  consisted  of  a  substructure  com- 
posed of  separate  timber  cribs  filled  with  stone,  and  a  continuous  sui)er- 
structure  of  timber  crib  work  filled  with  stone.  The  present  project 
contemplates  the  reconstruction  of  decayed  or  wrecked  superstructure, 
substituting  solid  concrete  in  place  of  timber  crib  work.  In  the  prose- 
cution of  the  work  of  reconstruction  of  the  breakwater  a  considerable 
plant  has  been  accumulated,  consisting  of  steamboat,  scows,  steam 
derricks,  engines,  concrete  machinery,  etc. 

For  the  accommodation  of  this  plant  and  large  quantities  of  material, 
authority  has  been  granted  for  the  building  of  a  dock  with  storage 
ground  on  the  lake  front  south  of  the  south  pier. 

Operation  during  the  fiscal  year. — ^At  the  beginning  of  the  year  work 
was  in  progress,  setting  concrete  blocks  and  getting  machinery  ready 
for  mixing  and  carrying  concrete.  On  July  4  a  heavy  gale  washed 
3C2  blocks,  each  weighing  about  7  tons,  from  the  breakwater.  With 
the  help  of  a  diver  the  blocks  were  all  recovered,  the  last  having  been 
raised  August  23.  The  laying  of  the  concrete  began  August  4,  and 
was  practically  finished  October  12.  An  experimental  top  parapet 
300  feet  long,  5  feet  high,  was  begun  October  17  and  finished  on  the 
19th.  All  top  dressing  was  finished  November  8.  Prior  reports 
describe  machinery  and  method  of  construction,  and  it  remains  to 
note  that  a  great  volume  of  concrete  was  quickly  and  successfully 
laid,  the  cable  road  being  a  perfect  success,  and  previous  exx>erience 
having  led  to  skill  and  promptness  in  the  details  of  construction.  The 
length  of  the  concrete- superstructure  built  during  the  season  is  1,967.9 
feet^  The  volume  of  the  concrete  is  25,909.28  yards,  the  cost 
$213,165.69.  This  makes  the  cost  per  running  foot  $108.32,  and  per 
cubic  yard  $8.21.  In  1889  this  cost  was  $110.19  per  foot,  and  $9.19  per 
cubic  yard. 

Experience  and  improved  arrangement  of  the  machinery,  and  espe- 
cially the  moving  of  cars  by  cable  instead  of  by  hand,  account  for  the 
less  cost. 

The  work  on  the  extension  of  the  breakwater  was  well  started  at  the 
end  of  last  year;  the  first  crib  was  sunk  July  17 ;  the  last  crib,  Septem- 
ber 23;  and  the  superstnicture  finished  Kovember  9.  The  length  of 
the  extension  is  452.6  feet;  the  total  cost,  including  the  inspector,  is 
$60,189.91,  or  $132.99  per  running  foot. 

COT^DITIOX   OF   THE  WORKS. 

Breal'icafer, — The  concrete  supcrstrucfuie  ds^itiia byMMO^der,  there 
being  no  settling  or  disintegration.    The  wooden  superstructure  for  a 
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length  of  about  2,900  feet  is  in  good  condition,  and  will  hold  its  own 
for  several  years  to  come  with  minor  repairs  each  year.  The  total 
length  of  the  breakwater  is  now  6,803.9. 

South  pier, — Has  settled  in  some  places,  where  too  close  dredging  by 
the  city  about  8  years  ago  had  undermined  it.  These  places  were  re- 
j>airodin  1887,  but  have  settled  again. 

North  pier. — The  Delaware,  Lackawanna  and  Western  Railroad  Com- 
pany occuines  this  pier  yet,  notwithstanding  the  fact  that  the  license 
ibr  such  occupation  was  revoked  by  the  Secretary  of  War  on  February 
20, 1891.  It  is  understood  that  the  Department  of  Justice  will  take  the 
net^essary  steps'to  protect  the  interests  of  the  Grovernment  in  this  mat- 
ter. 

BoathoMse. — Is  in  fair  condition. 

Xo  operations  are  proposed  with  funds  on  hand,  they  not  allowing  of 
sufficiency  advantageous  a])i)lication.  The  next  appropriation  will  be 
used  in  continuing  the  breakwater  and  in  building  more  or  less  of  the 
shore  arm. 

Money  statement, 

Jnly  1, 1891,  balance  unexpended $269, 317. 42 

Amount  received  for  cost  of  repair  of  damage  to  work 173. 95 

Repayment • 16.70 

Total 269,508.07 

June  30, 1892,  amount  expended  during  iiBcal  year 230, 604. 08 

July  1,1892,  balance  unexpended 38,903.99 

July  1, 1892,  outstanding  liabilities 15. 00 

July  1, 1892,  balance  avaUable 38,888.99 

Amount  appropriated  by  act  approved  July  13, 1892 300, 000.  (X) 

Amount  available  for  fiscal  year  ending  June  30, 1893 838, 888. 99 

(Amount  (estimated)  required  for  completion  of  existing  project 146, 223. 17 
Amount  that  can  beprohtably  expended  iu  fiscal  year  ending  June  30, 1894    146, 223. 17 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  ike  year  ending  December  SI,  1891, 


Yesdels. 

Arrivals  from— 

Departaras  to- 

Home  port«. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

RtA^mftTW  ^--,. 

No. 
2,968 

Tons. 
3.601,326 

No. 
361 
558 
173 

Tom. 
81,538 
76.571 
41,885 

No. 
2,982 

Ton9. 
3,588,326 

No. 
850 
561 
165 

Tons. 

67,788 

SftrsM 

76, 91'^ 

S^^niFVMaelB 

1.387 

691.808 

1,380 

663,636 

36,750 

Total 

4,355 

4.296,134 

1,092 

199,994 

4,362 

4,251,961 

1,066 

181.520 

Amount  of  revenue  collected  during  the  year  ending  December  31, 1891^  $827,595.76. 

Value  of  imports  same  year,  $4,859,602. 

Value  of  exports  same  year,  $539,588. 

Increase  of  tonnage  in  1891,  tons,  11,566.95. 

Vessels  enrolled  at  this  port,  1891, 325.  ^  t 

Greatest  draft  of  vessels,  16  feet.  Digitized  by  VjOOQ  iC 
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2532       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Rec€i2)t8  hy  lake  for  the  years  ending  December  51,  1886,  1887,  1S8S,  l'^S9,  1890,  and  1891, 


Articles. 

1886. 

1887. 

1888. 

1889.         1        1890.  - 

1891. 

Grain. 

Wheat bushels. . 

Corn do... 

Oats do  .. 

Burlty do... 

Rye do... 

Flour  (as  grain)  ..do... 

41,430.440 

29, 155, 370 

1,014.670 

787,  730 

126, 630 

22,910,950 

48,111,180 
30,199,490 
4, 656,  280 
1, 459, 420 
304,540 
aO,  006, 800 

27, 548.  no 
36, 422, 270 
7, 897, 310 
842,090 
513, 720 
26,224,650 

26. 051, 600 
47, 127, 150 
14, 309, 800 
1,474,570 
1, 906, 760 
27,  403, 550 

24,868,630 

44,136,060 

13, 860, 780 

5, 165, 700 

1,281,630 

76,945,960 
29.  616. 390 
12,454,150 
4, 373. 120 
5.603,400 
35, 466, 700 

Tofals 

95, 425,  790 
4,58;i,190 

75,000 

424. 000 

279,  493, 000 

12, 166, 500 

54, 780 

1, 289,  ,500 

9,710 

58, 682,  000 

255, 000 

13,650.000 

835 

24,968 

35, 663 

3, 056. 010 

386,  570 

28, 430 

15,510 

106, 770 

193. 810 

2:10,  ZiQ 

31, 550 

71,690 

104, 737, 710 
4,001,360 

99,  448, 150 
5,244,930 

118.273,430 
5,480.710 

164,459,730 

Flour barrels.. 

Lumber. 

Headings barrels. . 

Hoops number.. 

Lumber feet. . 

Lath pieces.. 

Railroad  ties. number.. 

Staves do... 

Stave  bolts cords . . 

Shintflos number. . 

Posts do... 

Logs feet.. 

Other  artUUM. 

Copper packages . . 

Ck)pi)er tons.. 

Copi)er,  rakos  and  bars . 

Flaxseed bushel . . 

Feed sacks.. 

Iron  ore tons.. 

Iron. pig do... 

Lead pigs.. 

Lard packages.. 

Oilcake do... 

Pork barrels.. 

Seed bags.. 

Malt bushels.. 

6,245,580 

7.093,340 

47,200 

264, 612,  (H>0 

12, 469, 000 

93. 080 

1, 080, 350 

6,450 

36, 705, 000 

7,000 

31,500,000 

548,000 

287,334,000 

84,250,000 

197, 110 

»70,000 

6,560 

73,500,000 

48,000 

29,400.000 

279,497,000 

9, 688, 000 

196,600 

945, 000 

9,100 

58,682,000 

4,600 

28,750,000 

242,  525, 000 

10, 033,  500 

442,670 

200,000 

3,120 

36,331,500 

15, 000 

24,450,000 

262,729,000 

5,513.000 

238,570 

434,000 

9,130 

44,906,250 

89,960 

40,817,000 

87911 

6,000 

2, 342,  660 

404,  790 

30, 760 
119,  780 
195. 590 
103,750 
106.520 

26,960 

22,700 

28,164 

28.853 

40,436 

50.034 
16,420 

753,890 
774, 280 
248,850 
23,  220 
116, 820 
132,040 
184,730 
30,860 
19,300 

4,420,670 
810,720 
298,060 
36,400 
205,130 
217,520 
301,340 
41,180 
72,080 
234,640 

2,681,880 

1,024,700 

551.940 

35,910 
424,550 
385,770 
255,550 

55,900 

90,250 
482,710 

36,900 

•,322,490 

1.188,250 

421.880 

30,730 

507,970 

103,560 

204,350 

48,210 

51,830 

486,620 

Wool bales.. 

145,680 

1 

Principal  exports  hy  lake,  ISSO  to  ISS9. 


Articles. 


Coal tons. 

(.^ement.and  plaster barrels . 

Salt do.. 

Salt tous. 

Railroad  iron do . . 


1886. 


1,  562. 050 

378, 940 

126, 040 

2, 635 

45,894 


1887. 


1,904,000 

413,890 

109, 120 

8,942 

40,528 


1888. 


2.546,406 

370, 790 

143,460 

4,115 

14,914 


1888. 


2,15«l670 

460,400 

172, «» 

1,083 

6,861 


Principal  exports  by  lake,  1890  and  1891, 


Articles. 


Coal 

Cement  and  plaster 

Salt 

Salt 

Railroad  iron 

Total 


1890. 

1891. 

Tons, 

2,157,810 

105,794 

21, 115 

2,637 

34,648 

3,436,330 
8<748 

21,215 
1  913 

8.055 

2,321,643 

2,563,261 
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N  N  5, 

IMPROVEMENT   OF  TONA WANDA  TTARBOR   AND   NIAGARA   RIVER,   NEW 

YORK. 

Object — ^To  provide  a  navigable  channel  from  the  entrance  to  the 
Niagara  River  at  Lake  Brie  to  the  north  end  of  Tonawanda  Harbor. 

Project, — ^To  remove  obstmctions  so  as  to  make  a  channel  400  feet 
wide  and  18  feet  deep,  which  includes  work  at  the  following  places : 

1.  On  the  reef  known  as  Horseshoe  Reef  at  the  entrance  of  Niagara 
River. 

2.  On  the  shoal  place  at  the  head  of  Strawberry  Island. 

3.  A  few  shoal  pla<^s  abreast  of  the  lower  end  of  Rattlesnake  Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Lsland  or  Whites 
Island  and  the  main  land  along  the  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888, 

In  addition  to  the  above  considerable  work  to  be  done  in  the  channel 
near  the  city  water  works  pier  and  a  lately  discovered  shoal  in  the 
Horseshoe  Reef  Channel. 

OperatioTis  during  the  fiscal  year. — On  May  30, 1891,  bids  were  opened 
for  removing  rock,  sand,  gravel,  and  clay  near  Strawberry  Island. 
Tlie  contract  was  awarded  to  Kingston  &  Woods,  at  $3.74  per  cubic 
yard  of  rock  excavation,  measured  in  place,  and  74  cents  per  cubic 
yard  of  sand,  gravel,  and  clay  dredging,  measured  in  place.  This  con- 
tract has  been  carried  out,  and 'the  contractors  removed  9,086  cubic 
yards  of  rock  and  4,324  cubic  yards  of  sand,  gravel,  and  clay.  The 
result  is  a  channel  through  the  shoal  200  feet  wide  and  16  feet  deep  at 
mean- water  level.  The  total  number  of  cubic  yards  removed  near 
Strawberry  Island  is  28,764. 

The  Horseshoe  Reef  shoal  was  removed  by  the  hire  of  dredge  and 
drill  boat  per  day  and  1,650  cubic  yards  were  removed,  and  much  ad- 
ditional pushed  or  rolled  into  deep  water. 

On  May  20,  1892,  bids  were  opened  for  removing  obstnictions  in  the 
Niagara  River  and  dredging  Tonawanda  Harbor.  The  contract  was 
awarded  to  Hingston  &  Wooils,  dredging  clay  at  21  cents  per  cubic 
yard,  and  sand,  gravel,  eu*.,  25  cents  per  cubic  yard. 

Money  utaternent. 

July  1,  1891,  balance  nnexpeiuled $69, 535. 25 

June  30, 1892,  amount  expended  dnrin«f  fiscal  year 40, 392. 86 


July  1,  1892,  balance  unexpended 29, 142. 39 

'July  1,  1892,  outstanding  liabilities $! ,  910. 00 

July  1,  1892,  amount  covered  by  uncompleted  contracts 25,000.00 

26, 910. 00 


July  1,  1882,  balance  available 2, 232. 39 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1893 77, 232. 39 


Amount  (estimated)  required  for  completion  of  existing  project 1, 008, 690. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

30,  1894 : 200,000.00 

Submitted  in  compliance  with  recxuirements  of  sections  2  of  river  and^-^  , 

harbor  acts  of  1866  and  1867.  Digitized  by  CjOOglC 
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COMMERCIAL  STATISTICS. 

An-iraJs  and  departures  of  vessels  fr&m  Tonawanda  Harhor,  Kew  York,  season  of  1S9U 


Vessels. 

Arrivals  from^ 

Departures  to- 

Home  ports. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

Steamers 

No. 
297 
604 

ToTit. 

144, 625 
283,667 

No. 
78 
67 

Ton». 
24,452 
21, 161 

No. 
308 
703 

Tom. 
150. 108 
287,047 

No. 
71 
45 

Tont. 
19. 215 

Sailing  vessels 

15.180 

Total 

901 

428,192 

135 

45,613 

1,011 

437,155 

110 

84,385 

The  decrease  of  toimage  in  1890  was  176; 227. 

Revenae  collected  December  39,  1891,  was  $72,948.22. 

Value  of  imports,  same  year,  $300,182. 

Greatest  draft  of  vessels,  13  feet. 

No  new  lines  of  transportation  established. 

Principal  imports  and  exports,  Inmber. 


N  N6. 


IMPROVEMENT  OF  WILSOJ{  HARBOR,  NEW  YORK. 

Ohject, — To  obtain  a  12- foot  channel  from  Twelye  Mile  Creek  to  Lake 
Ontario. 

Froject. — The  first  project  for  this  harbor  was  submitted  in  1846. 
"No  action  was  taken  on  it.  The  second  project,  submitted  in  1873,  was 
to  extend  piers  to  the  12- foot  curve  in  Lake  Ontario,  to  dredge  a  chan- 
nel, 12  feet  deep,  between  the  piers,  and  100  feet  wide  from  tlie  shore 
end  of  the  piers  to  the  deep  water  in  the  creek. 

Presint  trorJcs. — ^The  present  works  are  the  east  and  the  west  piers, 
and  a  shore  protection.  The  piers  are  the  prolongation  of  piers  built 
by  private  parties  in  1840,  and  ext-end  to  the  12-foot  curve  in  Lake 
Ontario.  The  shore  protection  joining  the  shore  end  of  the  east  pier 
was  built  in  1888,  and  is  360  feet  long.  The  channel  has  an  avaUable 
depth  of  9.5  feet  at  mean  lake  level  for  a  width  of  100  feet  from  the 
west  pier.  During  the  tiscal  year  ending  June  30, 1892,  the  lake  end 
of  the  west  pier  has  been  repaired  at  a  cost  of  $76. 


CONDITION   OF  THE  WORKS. 

West  Pier. — The  pier  needs  repairs,  as  follows:  Starting  from  the  in- 
land end,  the  first  200  feet  is  entirely  rotten,  and  should  be  entirely  re- 
built from  the  cribs;  the  next  150  feet  is  in  good  condition;  the  next  350 
feet  is  nuK'li  decayed  at  many  parts,  and  in  two  places  is  much  sunk  out 
of  line,  dipping  both  to  the  east  and  to  the  west. 

This  last  length  should  be  rebuilt,  at  least  from  low  water,  and  it 
may  possibly  be  necessary  to  rebuild  a  part  of  the  cribs,  in  order  to 
level  them  off.  The  remainder  of  the  pier  is  in  good  condition,  except 
the  extreme  end,  which  was  considerably  damaged  during  the  past  few 
years.    The  end  crib  with  superstructure  should  be  rebuilt. 
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East  Pier. — This  pier  requires  about  75  new  planks  to  replace  those 
decayed  in  its  flooring  in  variotis  places  throughout  its  length.  A  x)or- 
tion  of  the  west  side  should  be  rebuilt  from  the  water  line  upward  for 
a  length  of  50  feet,  the  present  timbers  being  much  rotted.  It  would 
be  well  also  to  sheath  the  end  of  this  pier  with  plate  iron. 

Shore  protection  is  in  good  condition. 

The  channel. — Tliis  is  now  in  fairly  good  condition.  It  is  available, 
at  mean  lake  level,  for  vessels  drawing  8.5  feet.  The  amount  of  rock 
developed  in  the  course  of  the  dredging,  ad  required  to  be  removed  in 
order  to  obtain  a  full  depth  of  water,  was  much  greater  than  originally 
supx)osed.  The  latest  examinations  give  the  quantity  to  be  taken  out, 
in  order  to  obtain  a  depth  of  12  feet,  as  4,200  cubic  yards  in  place.  The 
amount  of  dredging  yet  to  be  done  is  about  700  cubic  yards  in  place. 
If  this  rock  should  be  removed  at  any  future  time,  it  would  be  weU  to 
dump  it  along  the  lake  sides  of  the  piers. 

Estimated  cost  of  the  work. — In  order  to  complete  the  present  project 
the  following  work  is  necessary — the  removal  of  4,900  cubic  yards  [in 
place]  of  material  from  the  channel.    This  will  cost — 

In  place : 

4,200  cubic  y ardB  rook  excavation,  at  $3  per  cubic  yard $12, 600 

700  cubic  yards  dredging,  at  30  cents  per  cubic  yard 210 

Total 1£,810 

Contingoncit's,  10  per  cent 1, 281 

Total 14,091 

The  necessary  repairs  to  the  piers  are  ostimated  to  cost  813,364.20. 
The  total  cost  of  the  work  that  should  be  done  to  carry  out  the  proj- 
ect is: 

Opening  the  channel , $14, 091. 00 

Repairs  of  piers 13,364.20 

Total 27,455.20 

This  work  can  all  be  done  in  one  season;  if  only  one  of  the  items  be 
taken  up,  it  should  be  the  repairs  of  the  piers.  There  being  no  funds 
on  hand,  nothing  is  j^roposed  to  be  done. 

Money  statement. 

July  1, 1891,  balance  unexpended $100. 25 

June  30, 1892, amounted  expended  during  listal  yfjir 78. 76 

July  1, 1892,  balance  unexpended 21. 49 

r Amount  (estimated)  required  for  coiupletiun  i%i  cxlstiu^  project 27, 455. 20 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    27, 455. 20 


I 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  Ike  year  ending  December  SI,  1991. 


Vessels. 

Arrivals  from— 

Departures  to- 

Home  ]>orto. 

Foreign  ports. 

Home  ports.  iPoreign  ports. 

St-4^*m^Tf» 

Ho. 

Ton9. 

No.  '   T<m». 

89       9,282 

3          213 

No.  !   Tom.   '   Xo. 
'      39 

Ton*. 

9,282 

Sailing  Tesscls 

Bareee 

1 

280 

2          319  1        6 

355 

Total 

TfA^t  ■•8flfl 

1 

280         42       0,405 
562         4A  '  l'>-0A7 

2  1         31 9       44 
5  1        562  >      49 

1                ! 

12.067 

Amonnt  of  revenae  collected  diiriug  the  year  ending  December  31,  1891,  $103.90. 

Value  of  imports  same  year,  $2,419. 

Value  of  export!*  same  year,  $678. 

Decrease  of  tonnage  same  year,  5,527. 

Vessels  enrolled  at  this  port,  none. 

New  lines  of  transportation  established,  none. 

Principal  imports,  lumber,  shingles,  and  posts;  principal  exports,  fruit. 


N  N  7. 
IMPROVEMENT  OF  OLOOTT  HARBOR.  NEW  YORK. 

Object. — ^To  obtain  a  protected  chaunel  13.5  feet  deep  at  mean  lake 
level  from  Lake  Ontario  to  the  bridge  crossing  Eighteen  Mile  Creek  at 
Main  street. 

Project. — ^The  first  project  for  this  work  was  submitted  in  1846,  but  it 
was  not  executed.  The  present  project  was  adopted  in  June  18,  1891, 
and  is  substantially  the  project  of  1866,  with  some  enlargement*.  It 
provides  for  two  piers  extending  into  the  lake  with  a  channel  between 
them.  The  piers  are  nearly  parallel  to  each  other,  about  200  feet  apart. 
The  east  pier  is  850  feet  long,  and  the  west  pier  873  feet.  Between  the 
piers  the  channel  is  about  180  feet  wide,  the  limiting  lines  being  10  feet 
from  the  piers,  and  from  the  shore  ends  of  the  piers  it  decreases  to  98 
feet  in  width  at  the  Main  Street  Bridge.  The  channel  depth  is  13.5 
teet,  measured  from  mean  lake  level. 

Present  worl's. — East  and  west  piers,  and  the  channel  between  them. 

Operations  during  the  fiscal  year. — In  the  river  and  harbor  act  of  1890 
the  amount  of  $30,000  was  appropriated  for  this  harbor.  Contracts 
were  made  with  Ira  Famsworth  for  the  repairing  of  the  piers,  and  with 
Kingston  and  Woods  for  channel  excavation.  Both  contracts  have 
been  carried  out.  The  piers  liave  been  placed  in  a  good  condition  at 
an  expense  of  $8,991.87,  and  the  channel  has  been  excavated  to  the  re- 
quire<i  depth  at  an  ex])ense  of  $15,213.48.  Ten  thousand  two  hundred 
and  eighty-seven  cubic  yards  of  rock,  at  the  rate  of  $1.24  per  cubic 
yard,  and  10,140  cubic  yards  ©f  sand,  gravel,  and  clay,  at  the  rate  of 
24  cents,  have  been  removed. 

Condition  of  works. — Both  piers  are  in  good  condition,  and  the  chan- 
nel has  the  full  depth  between  the  limits  as  given. 
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Proposed  operations. — ^The  project  for  this  harbor  is  comx^leted,  and 
the  remaining  funds  will  be  used  for  maintenance. 

Money  statement. 

July  1, 1891,  balance  unexpended $30, 296. 94 

June  2K),  1892,  amount  expended  during  fiscal  year 24, 800. 71 

July  1, 1892,  balance  unexpended *. 5,496.23 

July  1, 1892,  outstanding  liabilities 17.00 

July  1, 1892,  balance  available 5,479.23 


COMMKBCIAL  STATISTICS. 

JrrivaU  and  departures  of  vessch  for  the  year  ending  December  SI,  1891, 


Ve«8el«. 

ArrivalB  fh>m — 

Departures  to- 

Home  ports. 

Foreign  porta. 

Home  ports. 

Foreign  ports. 

RtAarriArg  .,,,-^ ^  ^...  ^ . . ,  r --r r,-- 

No. 
2 

1 

Tons. 
82 
76 

No. 

4 
18 

Tons. 
661 
764 

No. 
3 
1 

Tons. 
61 
70 

No. 

4 
16 

Tons. 
661 

ftAflinir  vamiiaIr       

622 

Total 

1 

108 

22 

1 

1,415 
12 

4 

127 

20 

1 

1.273 
12 

Inl890       

Amouut  ol  revenue  collected  during  the  year  ending  December  31, 1891,  $371.21. 

Value  of  imports  same  year,  $4,229.85. 

Value  of  exports  same  year,  $1,820.15. 

Increase  of  tonnage  same  year,  2,911. 

Vessels  enrolled  at  this  port,  none. 

Greatest  draft  of  vessels,  10  feet. 

New  lines  of  transportation  established,  none. 

Principal  imports,  lumber;  and  principal  exports,  fruit. 


N  N  8. 
IMPROVEMENT  OF  OAK  OKCHARD  HARBOR,  NEW  YORK. 

Object. — To  fnruish  a  protected  channel  200  feet  wide  and  12  feet 
deep  from  deep  water  in  Lake  Ontario  to  deep  water  in  Oak  Orchard 
Creek.  % 

Froject-^The  original  plan  for  this  improvement,  adopted  in  1836, 
consisted  in  contracting  the  mouth  of  the  creek  to  200  feet  by  two  break- 
wat-ers  running  from  the  shore,  one  on  each  side,  and  a  channel  between 
two  parallel  piers  from  the  12-foot  curve  in  the  creek  to  the  same  curve 
in  the  lake.    Tliis  project,  except  as  to  the  breakwaters,  is  still  in  force. 

Present  works. — The  present  works  are  the  east  and  west  piers  and  a 
shore  protection.    The  piers  extend  to  the  12-foot  curvejn  the  lake. 
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The  shore  protectiou,  beginniug  at  tlie  shore  end  of  the  east  pier,  was 
built  in  1889,  and  is  91  feet  long.  The  channel  has  a  depth  of  13.5  feet 
at  mean  lake  level  for  the  whole  width  between  tlie  piers,  excepting  10 
feet  along  each  pier. 

Operations  during  the  fiscal  year. — In  the  river  and  harbor  act  of 
1890  the  amount  of  $5,000  was  appropriated  for  this  harbor.  Contract 
was  made  with  Kingston  &  Woods  to  widen  the  channel  at  the  rate 
of  $1.40  per  cubic  yard  for  rock  excavation  and  34  cents  per  cubic  yard 
for  mud,  sand,  and  gravel  measured  in  place.  Three  thousand  three 
hundred  and  eighty-eight  cubic  yards  of  rock  and  350  cubic  yards  of 
mud,  sand,  and  gravel  have  been  removed,  giving  a  channel  of  13.5  feet 
depth  below  mean  lake  level. 

Condition  of  the  works, — The  east  pier  and  the  shore  protection  are 
in  good  condition  and  need  but  slight  repairs — a  few  planks  for  deck- 
ing. The  west  pier  has  settled  for  a  length  of  130  feet  about  2 J  feet 
on  the  harbor  side,  where  the  pier  intersects  the  shore  line;  also  on  the 
outer  end  toward  the  lake.  Both  settlements  were  caused  by  very 
rough  weather  in  the  fall  of  1891,  during  the  low  stage  of  water,  2.2  feet 
below  mean  lake  level,  undermining  those  places.  The  channel  is  in 
good  condition. 

Proposed  operations. — If  the  funds  on  hand  allow  it,  the  settled  portion 
of  the  pier  will  be  repaired.  The  project  of  this  harbor  has  been  com- 
pleted, but  a  certain  amount  of  money  should  be  appropriated  to  keep 
it  in  repair. 

Money  statement. 

July  1,  1891,  balance  unexpended $5, 485. 79 

June  30, 1892,  amount  expended  durinp  fiscal  year 4, 963. 45 

July  1,  1892,  balance  unexpended 522. 34 

July  1,  1892,  outstanding  liabilities •    8.50 

Julyl,  1892,  balance  available 513.84 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  tlui  year  ending  Decemhcr  Sl^  1S91. 


VcsHcls. 

Arrivals  fnnu- 

- 

Departures  to- 

Hoirie ports. 

Foroign  ports. 

ll  onio  portal. 

Foreign  porta. 

St-paniers 

No. 
6 
1 

Tont. 
131 
76 

No. 

Tons. 

No. 
6 
4 

131 
586 

No. 

Totut. 

Sailing  vcasols 

4 

692 

1 

182 

# 

Total .... 

7 

207 

4 
5 

692 
250 

7 

717 

1 
6 

182 

In  18»0  .  ,  .                               . . .     -  - 

250 

Amount  of  revenue  colk'<*te(l  diiriug  the  year  ending  December  31,  1891^  $196.83. 

Value  of  imports,  same  year,  $2,282. 

Increase  of  tonnage  same  year,  1,298. 

Greatest  draft  of  vessels,  10  feet. 

New  lines  of  transportation  established,  none. 

Principal  imports  and  exports,  lumber,  shingles,  and  posts.       , ,    GoOqIc 
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N   N  9. 

[PrlBted  In  House  Ex.  Doo.D'o.  67,  Fifty-second  CongresSf  first  session.] 

PRELIMINARY   EXAMINATION   OF  PORT  DAY,  ABOVE   NIAGARA  FALLS, 

NEW  YORK. 

United  States  Engineer  Office, 

Buffalo^  N.  r.,  February  28, 1891. 

General  :  In  accordance  witli  the  provision  of  the  river  and  harbor 
act  of  September  19, 1890,  directing  an  examination  of  Port  Day,  above 
Niagara  Falls,  and  Department  letter  of  September  20, 1890,  assigning 
the  examination  to  my  charge,  I  have  the  honor  to  submit  the  following 
report  of  preliminary  examination : 

Port  Day  is  the  name  given  to  the  head,  or  entrance  from  Niagara 
Eiver,  of  what  is  known  at  Niagara  FaUs  as  the  Hydranlic  Canal,  and 
is  abont  2,000  feet  above  the  head  of  Goat  Island. 

In  November,  1880,  an  examination  of  this  locality  was  made  nnder 
the  direction  of  Maj.  Walter  McFarland,  and  his  report  may  be  found 
in  the  annual  report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  fiscal 
year  ending  June  30,  1881,  page  2454.  From  this  report  it  will  be 
learned  that  at  the  time  of  the  first  examination  the  improvement  con- 
templated was  to  provide  a  safe  water  communication  between  Niagara 
Falls  and  Tonawanda,  on  the  Niagara  Eiver,  10  miles  above,  where  con- 
nection could  be  had  with  the  Erie  CanaL  The  improvement  suggested 
in  the  report  was  the  making  of  a  good  and  secure  channel  tlirough 
which  canal  boats  drawing  5  feet  of  water  could  pass  to  Port  Day,  by 
making  a  cut  close  to  the  American  shore  through  the  rocky  ledge 
forming  the  Schlosser  Kapids,  the  estimated  cost  of  which  was  $17,000. 

After  some  correspondence  with  the  authorities  of  Niagara  Falls,  my 
inquiries  concerning  the  nature  and  extent  of  improvement  contem- 
plated and  the  demands  of  commerce  for  such  improvement  were  re- 
ferred to  the  Cataract  Construction  Company,  who  are  engaged  in  the 
construction  of  the  tunnel  and  w^orks  of  the  Niagara  Falls  Power  Com- 
pany. Upon  meeting  the  resident  engineer  of  the  company,  Mr.  Albert 
H.  Porter,  at  Niagara  Falls,  I  was  shown  the  plans  of  tlie  company, 
and  was  informed  that  the  improvement  of  river  desired  was  to  furnish 
a  channel  for  the  navigation  of  lake  vessels  to  convey  raw  material  to, 
and  the  manufactured  products  from,  the  extensive  factories  and  works, 
in  addition  to  those  now  existing,  which  it  was  expected  would  in  the 
near  future  be  established  at  Niagara  Falls  upon  the  completion  of  the 
development  of  the  enormous  water  power  now  under  way. 

The  plans  upon  which  work  is  in  progress  are  estimated  to  develop 
120,000  horse  power,  which  is  said  to  be  equal  to  the  w  ater  power  of 
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Lawrence,  Holyoke,  Tamers  Falls,  Manchester,  Bellows  Falls,  Lewis- 
ton,  Gohoes,  Oswego,  Patterson,  Augusta,  Ga.,  Minneapolis,  Eocbester, 
and  Lockport  combined.  With  this  immense  power  developed,  with  no 
uncertainty  concerning  its  continuance,  and  in  a  central  and  otiierwise 
favorable  locality,  it  would  seem  that  a  very  large  commerce  must  b6 
soon  built  up  which  would  justify  very  considerable  improvements 
in  the  way  of  providing  for  cheap  water  transportation.  This  large 
prospective  commerce,  however,  though  it  may  be  considered  well  as- 
sured, is  in  the  fature  more  or  less  distant. 

At  this  present  the  commerce  of  Niagara  FaUs  may  be  estimated  by 
the  following  statement  of  annual  output  of  manufacturing  establish- 
ments as  iurnished  by  the  Business  Men's  Association  of  Niagara  Falls: 


Articles. 

Quantity. 

Value. 

Flour 

barrels.. 

942,000 
9,156 

eo3,ooo 

#4,710,000 
527,520 

Paper  ftnd  pulp 

tnnn 

Barrels 

211,260 

Ttlftnlr  honlrif .                                                          

850,000 

Beer 

linrrala  _  _ 

40,000 

280,000 

Other  iodustries 

200,600 

Total 



6,2S8,380 

Twenty-seven  thousand  cars  of  mill  freight  are  now  handled  every 
year. 

From  the  above  it  will  be  seen  that  this  locality  is  already  a  mana- 
facturing  center  of  no  small  importance,  and  with  the  greatly  increased 
future  importance  which  seems  to  be  well  assured  to  it,  it  appears  to 
me  to  be  a  locality  worthy  of  improvement  with  regard  to  its  water 
communications. 

Work  now  in  progress  on  the  upper  part  of  the  Niagara  River  will 
fiirnish  a  channel  16  feet  in  depth  as  far  as  Tonawanda,  and  from  Ton- 
awanda  to  a  point  near  the  head  of  Conners  Island,  about  2^  miles  above 
Port  Day,  there  is  shown  on  the  lake  survey  chart  a  channel  with  a 
least  depth  of  11  feet,  and  for  most  of  the  distance  a  least  depth  of  14 
feet.  This  channel  is  on  the  east  side  of  Grand  Island.  A  better 
channel  exists  on  the  west  side  of  this  island,  but  to  reaeh  Port  Day 
from  the  latter  channel  would  necessitate  the  crossing  of  the  river  at  a 
point  not  more  than  2^  miles  above  the  falls,  which  is  entirely  too  haz- 
ardous for  the  ordinary  and  constant  use  of  a  commercial  highway. 

An  examination  of  the  accompanying  map.  showing  the  soundings 
recently  made  by  the  Cataract  Construction  Company  from  Port  Day 
up  to  a  point  above  Conners  Island,  indicates  that  a  navigable  channd 
could  be  made  on  a  line  just  inside  of  Grass  and  Conners  islands  at  a 
comparatively  small  cost.  Unfortunately,  in  the  company's  survey, 
borings  were  not  made  far  enough  out  in  the  stream  to  show  the  nature 
of  the  bottom  in  the  deeper  water,  but  such  borings  as  were  made  indi- 
cate that  there  is  considerable  gravel,  and  the  bottom  contours  just  in- 
side of  the  two  islands  would  seem  to  show  that  the  gravel  is  of  such 
depth  that  a  good  channel  could  be  made  without  much  rock  excava- 
tion, except  on  the  crossing  of  Schlosser  Kapids.  The  current  above 
and  below  these  rapids  is  not  of  very  great  velocity,  the  water  surfaee 
having  a  gentle  slope,  while  in  crossing  the  rapids  it  falls  about  1  foot 

An  embankment  extending  from  Port  Day  to  the  foot  of  Grass  Island, 
and  from  the  head  of  the  island  to  the  head  of  the  rapid,  about  3,800 
feet  altogether,  would  give  an  additional  depth  of  1  foot  below  the  rap- 
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ids  and  make  a  safe  entrance  to  Port  Day.  In  my  opinion  it  wonld  be 
justifiable  to  make  a  survey  at  this  locality  to  ascertain  more  definitely 
the  water  surfaces,  and  the  nature  of  the  bottom  that  would  have  to  be 
excavated  to  provide  a  channel  with  a  depth,  say,  of  13  or  14  feet.  The 
survey  should  cover  the  distance  from  Port  Day  to  deep  water  just 
above  Conners  Island,  and  a  few  points  on  the  river  above.  The  esti- 
mated cost  of  such  a  survey  is  $500.  I  am  indebted  to  the  courtesy  of 
Mr.  Albert  Porter,  engineer  of  the  construction  company,  for  a  map* 
of  soundings  in  the  vicinity  of  Port  Day,  a  copy  of  which  is  appended, 
together  with  a  map*  of  the  Niagara  River  from  Tonawauda  to  Niagara 
Fsdls,  enlarged  from  the  lake  survey  chart. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Eiujinccra. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JBngincers,  U..8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 


[Third  indorsement.] 

Northeast  Division,  Engineer  Office, 

New  York,  March  10, 1891. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army.    It  is 
my  opinion  that  Port  Day  above  Niagara  Falls  is  worthy  of  improve- 
ment. 

Henry  L.  Abbot, 
Colonel  of  ^ngineerSj  Brevet  Brigadier- General,  U.  8,  Army, 

Engineer  Northeast  Division, 


survey  of  port  day,  above  NIAGARA  FALLS,  NEW  YORK. 

United  States  Engineer  Office, 

BuffalOy  N.  r.,  December  31, 1891. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  Port  Day  above  Niagara  Falls,  N.  Y.,  and  upon  plans  with 
estimates  of  cost  for  navigable  channels  to  that  point. 

In  my  rex)ort  of  February  28, 1891,  upon  the  preliminary  examina- 
tion of  this  locality,  it  was  stated  that  the  improvement  desired  was  to 
ftimish  a  navigable  channel  for  lake  vessels.  In  order  to  obtain  the 
necessary  data  for  planning  such  a  channel,  and  for  making  estimates. 
of  cost,  it  was  necessary  to  make  a  survey  that  would  not  only  cover' 
the  immediate  vicinity  of  Port  Day,  but  several  points  on  the  river 
where  the  lake  survey  charts  showed  shoaJ  places  as  far  up  as  Tona- 
wauda. Authority  having  been  received  for  such  a  survey,  a  party  was 
sent  into  the  field  under  the  chai-ge  of  Mr.  Ernest  Siegesmund,  assist- 
ant engineer.  The  principal  part  of  the  survey  was  made  in  July  and 
August,  1891,  and  was  supplemented  by  a  few  days^  work  in  December, 
1891,  to  supply  some  information  which  the  plotting  of  the  notes  showed 
to  be  needed.    The  results  of  the  survey  are  presented  in  the  charts 

^  •  Omitted. 
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(6  sbeets)  accotnpaDyin^  this  report.  The  soundings  in  the  oharts  are 
reduced  as  near  as  possible  to  a  sta|?e  of  river  con'esx)onding  to  a  stage 
of  Lake  Brie  2  feet  below  the  mean  level  at  Buffalo.  This  stage  verj' 
nearly  corresponds  to  the  lowest  stage  of  the  river  at  Port  Day  during 
the  past  five  years.  Any  lower  stage  would  be  of  exceedingly  rare 
occurrence.  In  the  adopted  project  for  the  improvement  of  the  Niagara 
Kiver  from  Lake  Erie  to  Tonawanda  the  channel  is  400  feet  wude  and 
18  feet  deep  at  mean  lake  level,  which  is  intended  to  accommodate  the 
largest  class  of  lake  vessels. 

To  continiu'!  the  channel  for  vessels  of  this  class  from  Tonawanda  to 
Port  Day,  maintaining  the  18-foot  depth,  but  with  decreased  widths, 
would  cost  an  exceedingly  large  sum  of  money,  far  beyond  any  amount 
the  expenditure  of  which  would  be  justified  by  the  i)ossible  demands  of 
commerce  in  the  near  future.  To  make  such  a  channel  at  the  least  cost, 
work  would  be  required  over  a  long  stretch  of  river  and  beyond  the 
limits  of  this  survey,  as  it  is  probable  that  the  least  expensive  method 
would  be  to  reduce  the  excavation  by  raising  the  wate*  surface  inside  of 
a  long  embankment,  exten<ling  as  far  up  the  river  as  might  be  necessary. 
This  is  made  evident  by  the  calculation  of  the  amount  of  excavation 
necessary  for  a  channel  inside  of  an  embankment  from  Port  Day  to 
Conners  Island,  and  in  open  river  above,  which  shows  that  1,966,499  cu- 
bic yards  of  solid  rock  would  have  to  be  excavated,  which,  estimated  at 
$4  per  yard,  would  cost  $7,865,996.  The  inquiry  then  presents  itself  as 
to  whether  any  channel  could  be  made  within  a  reasonable  cost  of  suffi- 
cient size  to  accommodate  lake  vessels  of  a  smaller  class.  An  exam- 
ination of  the  charts  shows  that  for  any  channel  exceeding  the  depth 
of  12  feet  at  mean  lake  level,  or  10  feet  at  low-water  stage,  a  large  amount 
of  rock  excavation  would  be  necessary  between  Tonaw^anda  and  the  head 
of  Conners  Island,  in  addition  to  the  excavation  that  will  be  necessary 
for  any  channel  below  Conners  Island.  For  tliat  depth  (12  feet  at  mean 
lake  level)  there  is  a  natural  channel,  of  ample  width,  for  the  whole  dis- 
tance from  TonaAvanda.  to  near  Conners  Island,  except  the  crossing  of 
a  reef  about  9,000  feet  above  Cayuga  Island,  where  the  channel  would 
have  to  be  excavated  for  a  distance  of  about  1,500  feet.  As  a  channel 
of  this  depth  would  permit  the  i)assage  of  a  smaller  class  of  lake  ves- 
sels, an  estimate  of  the  cost  is  presented,  which  is  81,341,029.80.  This 
is  still  a  very  large  sum,  but  a  channel  with  less  depth  than  12  feet  at 
mean  lake  level  for  lake  vessels  is  hardly  worth  considering. 

The  proximity  of  the  Erie  Canal,  connection  with  which  can  be  made 
from  the  Niagara  River  at  Tonawanda,  makes  it  proper,  however,  to 
consider  smaller  channels  such  as  would  serve  for  the  passage  of  canal 
boats.  Estimates  are  therefore  added  for  a  (channel  of  7  feet  depth  at 
low  water,  which  is  the  depth  on  the  lock  sills  of  the  Erie  Canal,  and 
for  6  feet  dei)th  at  low  Avater,  which  is  8  feet  at  mean  lake  level,  and 
which  would  have  a  depth  of  7  feet  for  the  greater  part  of  the  season 
of  na\igation.  An  examination  of  the  charts  shows  comparatively  deep 
water  in  the  river  within  about  1,000  feet  of  Port  Day,  but  it  can  not 
be  utilized  for  a  channel  for  navigation,  as  it  is  within  1  mile  of  the 
falls;  and  even  if  it  were  possible  to  make  a  safe  channel  by  inclosing 
it  with  a  dike,  there  would  still  be  required  a  large  amount  of  excava- 
tion to  make  harbor  room  inside  of  Grass  Island.  I  therefore  deem  it 
imperative  to  locate  the  channel  inside  of  the  line  connecting  Conners 
and  Grass  islands,  where,  inside  of  a  dike,  vessels  would  be  entirely 
safe,  and  the  approach  to  which  from  the  river  above  would  be  safe. 
In  all  of  the  plans  presented  the  width  of  the  channel  provided  for  is 
as  follows:   In  open  river,  300  feet;  Irom  Conners  Island  to  Gra^ 
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Island,  200  feet;  from  Lead  of  Grass  Island  to  Port  Day,  a  gi^adnal 
enlargement  from  200  feet  to  400  feet,  to  allow  for  harbor  room  and 
turning  space.  In  all  of  the  plans  provision  is  made  for  a.  loose  stone 
embankment  extending  from  Conners  Island  to  Port  Day.  This  em- 
bankment woald  be  made  entirely  from  the  rock  excavated  from  the 
channel,  suitable  jiortions  of  which  could  be  selected  and  laid  so  as  to 
make  a  facing  on  the  slopes.  The  embankment  would  serve  three  pur- 
poses: First,  it  would  be  a  guard  to  prevent  vessels  being  drawn  to- 
wards the  falls;  second,  it  would  raise  the  water  smfacein  the  channel, 
and  more  than  pay  for  itself  in  reducing  the  amount  of  excavation; 
third,  it  would  be  a  guide  for  vessels  navigating  the  channel.  ,At  the 
time  of  the  survey  the  fall  of  water  surface  from  the  head  of  Conners 
Island  to  Port  Day  was  1.795  feet.  It  is  estimated  that  with  the  in- 
closing embankment  this  fall  wcmld  not  exceed  two-tenths  of  a  foot,  as 
the  escape  of  water  would  be  only  that  which  leaked  through  the  stone 
embankment  and  the  amount  used  by  mills.  The  variation  in  the  water 
level  of  the  river  depends,  of  course,  upon  the  variation  of  the  level  of 
Lake  Erie  at  the  head  of  the  river,  except  in  the  case  of  minor  oscilla- 
tions due  to  wind,  which  are  of  short  duration. 

An  examination  of  the  records  kept  in  this  office  of  the 'readings  of 
Lake  Erie  water  gauge  shows  the  following  stages  of  the  water  during 
the  periods  of  navigation  from  May  1  to  December  1  for  five  years,  liom 
1887  to  1891,  inclusive: 


Year. 


1  to  2  t'oet 
abovo  Kcro. 


1887 

1888 1 

1889 ' 

i8«) : 

1891 • 

ToUl 


Days. 


Zero  to  1 

Zero  to  I 

fjHit  nbove. 

foot  lu'low. 

Vttijg. 

Days. 

US 

44 

71 

ir, 

3n 

r.'3 

lU 

>*« 

2 

144 

35  , 


I 


1  to  2  feot 
below  zri'o. 


Day*. 


3 

8 
57 

0 
G7 


135 


The  zero  of  the  gauge  is  at  the  mean  lake  level. 

The  level  of  the  lake  is  below  a  stage  of  minus  2  feet  so  seldom  as  not 
to  be  worth  considering.  From  the  above  table  it  Avill  be  seen  that 
during  the  one  thousand  and  seventy  days  of  navigation  of  the  past  five 
years  the  lake  surface  was  more  than  1  foot  below  zero  12.62  per  cent 
of  the  total  number  of  days;  beloW  zero,  02.34  per  cent;  at  or  above 
zero,  37.66  per  cent;  more  than  1  foot  above  zero,  3.27  per  cent.  In  a 
channel  12  feef  deep  at  mean  lake  level,  or  10  feet  at  a  stage  of  minus  2 
feet,  there  would  be  10  feet  least  depth  practically  at  all  times.  Eleven 
feet  depth  or  more  for  87.38  per  cent  of  the  time;  12  feet  depth  or  more 
for  37.66  per  cent;  13  feet  depth  or  more  for  3.27  per  cent.  The  ex- 
treme oscillation  of  the  lake  surface  at  Buffalo  during  the  past  five  years 
was  10.99  fe^t,  being  from  3.2  feet  below  to  7.79  feet  above  zero.  The  ex- 
treme oscillation  of  the  Niagara  River  surface  at  Port  Day  during  the 
past  six  years,  was  6  feet,  being  from  2  feet  below  mean  surface  to  4  feet 
above  mean.    The  highest  and  lowest  stages  were  caused  by  storms. 

The  following  is  a  summary  of  the  estimates  of  cost  of  navigable 
channels  of  various  depths  from  Tonawanda  to  Port  Day : 

For  18  feet  depth  at  mean  lake  level  (if  oxcavatcd  in  open  rivtjr  al)ovo 

Connors  iRland) $8,694,821.60 

For  12  feet  depth  at  mean  lake  level ^ 1,341,029.80 

For  9  feet  depth  at  mean  lake  level ^  380,377.80 

Fox  8  feet  depth  at  meau  lako  level .jH^^^^d^Vje  257,829. 00 
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With  regard  to  the  commercial  need  for  a  navigable  channel  to  Port 
Day,  I  have  to  add  to  what  was  stated  in  my  preliminary  report  that  the 
commerce  of  Niagara  Falls  has  increased  about  20  per  cent  in  the  past 
year.  I  ani  informed  that  it  is  the  intention  of  the  comi>any  controlling 
the  Hydraulic  Canal  to  double  the  capacity  of  the  canal,  which  now 
furnishes  the  i)ower  for  most  of  the  manufacturing  establishments  at 
Niagara  Falls.  The  Cataract  Construction  Company,  engaged  in  the 
development  of  an  enormous  water  i)ower,  have  vigorously  pushed  the 
work  on  one  of  their  tunnels  during  the  past  year,  and  it  is  now  nearing 
completion.  This  one  tunnel,  it  is  estimated,  will  furnish  one  hundred 
thousand  horse  power,  and  negotiations  are  now  pending  for  the  early 
use  of  sixty  thousand  horse  power  by  various  manufacturing  interests. 
Work  on  another  tunnel  of  equal  or  greater  capacity  will,  it  is  under- 
stood, be  commenced  in  a  short  time. 

The  completion  of  the  development  of  this  enormous  power,  under  the 
control  of  a  company  whose  stockholders  represent  an  immense  amount 
of  capital,  can  not  fail  to  build  up  a  manufacturing  center  which  will 
consume  large  amounts  of  raw  material,  such  as  grain,  lumber,  ore,  etc., 
that  wUl  be  largely  obtained  from  the  Northwest,  whence  transporta- 
tion by  vessels  on  the  lakes  will  be  the  cheapest  method  of  getting 
these  articles  to  the  mills,  and  after  being  manufactured  into  the  various 
products  of  the  mills  their  return  to  the  westward  by  the  lakes  and 
transportation  eastward  by  the  Erie  Canal  will  be  the  cheapest  way  of 
getting  them  to  their  markets. 

As  stated  in  my  preliminary  report,  this  very  large  prospective  com- 
merce, though  seemingly  well  assured,  is  in  the  foture;  but  there  is 
already  a  considerable  commerce,  and  the  assurance  of  great  increase  at 
an  early  day  is  very  strong. 

The  only  navigation  of  the  river  below  Tonawanda  at  present  is  by  a 
steamboat  of  light  draft  (5  feet)  running  between  Buffalo  and  a  land- 
ing at  the  foot  of  Sugar  street,  Niagara  Falls,  opposite  Conners  Island. 
The  principal  business  of  the  steamer  is  to  carry  excursionists. 

If  it  should  be  decided  to  enter  upon  the  work  of  improvement  of 
this  part  of  the  river  I  would  recommend  that  a  beginning  should  be 
made  by  providing  for  a  navigable  channel  of  the  lesser  depth,  which 
could  be  increased  as  the  increase  of  commerce  should  demand.  A 
channel  8  feet  deep  at  mean  stage  is  estimated  to  cost  $257,829. 
According  to  the  experience  of  the  past  five  years,  such  a  channel 
would  provide  a  least  depth  of  6  feet  at  all  times  during  the  season  of 
navigation,  a  least  dei^th  of  7  feet  for  87.38  per  cent  of  the  time,  and 
a  least  depth  of  8  feet  37.66  per  cent  of  the  time.  No  work  would  be 
required  above  Conners  Island.  A  water  route  would  be  opened  to 
Tonawanda  and  Buffalo,  and  by  connection  with  the  Erie  Canal  to  east- 
ern points,  which  would  be  navigable  for  the  largest  class  of  vessels 
that  can  use  the  canal.  A  channel  with  a  least  depth  of  12  feet  at  mean 
stage,  extending  as  far  down  tlie  river  as  Conners  Island,  could  be 
made  at  an  estimated  cost  of  $149,749.60.  Attention  is  invited  to  the 
accompanying  letters  of  Messrs.  Albert  H.  Porter,  John  J.  Maclntire, 
and  Lautz  &  Long. 

I  am  indebted  to  Mr.  Albert  H.  Porter,  resident  engineer,  and  Mr. 
George  B.  Burbank,  consulting  engineer  of  the  Cataract  Construction 
Company,  for  information  and  courtesies  extended. 

The  report  of  Mr.  Ernest  Siegesmund,  assistant  engineer,  is  appended. 

Accompanying  this  rei^ort  are  the  charts*  (five  sheets)  showing  re- 
sults of  the  sui'vey,  with  channels  laid  out  ux)on  themj  also  a  printed 
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map*  of  the  town  of  Niagara,  N.  Y.,  showing  the  hydraulic  canal, 
line  of  tunnel,  and  proposed  canal  of  the  Niagara  Falls  Tower  Company, 
and  the  shore  line  of  the  river  up  to  and  including  Cayuga  Island,  with 
railroad  connections. 

Very  rcsi)ectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineer 8m 
Brig.  Gen.  Thomas  L.  Casey,    ^ 

Chief  of  Engineers^  U,  8.  A. 


repobt  of  mk.  ernest  siege8mund,  assistant  engineer. 

United  States  Engineer  Office, 

BvffalOy  X,  y.,  December  19, 1801, 

Major:  According  to  your  order  dated  July  23,  1891,  to  survey  tli^Niacara  River 
above  Port  Day  to  determine  a  plan  for  making  a  safe  navigable  channel  for  large 
Tessels  from  Tonawanda  to  Port  Day,  I  made  preparations  at  once  and  Htai*tod  from 
Buffalo  July  24,  in  the  morning,  with  a  steam  launch,  a  rowboat,  one^ecorder,  nnd 
five  laborers.  Neither  the  captain  of  the  steam  launch  nor  I  had  over  been  at  Port 
Day,  but  as  we  had  to  go  there  with  the  launch,  I  laid  out  a  course  northerly  of 
Navy  Island,  near  the  mouth  of  Chippewa  Creek  to  Port  Day,  according  to  the  Jake 
survey  of  1875.  This  course  proved  the  correctness  of  the  map  in  this  vicinity 
thoroughly.  We  arrived  safely,  to  the  g^eat  astonishment  of  many  persons  watch- 
ing our  crossing  of  the  river. 

Port  Day  is  the  name  of  the  inlet  of  the  hydraulic  canal,  hnlf  a  mile  above  the 
rapids,  in  the  village  of  Niagara  Falls,  furnishing  water  power  for  several  flour 
millB,  barrel  factories,  paper  mills,  etc.  This  canal  was  planned  and  commenced  by 
Augustus  Porter  in  1847.  But  this  Was  not  the  first  attempt  to  utilize  the  water 
power  of  the  Niagara  River.  It  was  made  in  1767  by  a  British  officer,  De  Peyster, 
who  erected  a  sawmill  near  the  foot  of  the  present  mill  stream.  In  18(X),  Mr.  Sted- 
mau  erected  mills  a  little  below  this  point. 

In  1S86,  the  Cataract  Construction  Company  was  incorporated  and  commenced 
actual  operations  October,  1890,  to  develop  120,0(X)-hor8e  power  for  manufacturing 
purposes.  This  company  must  be  called  tne  instigator  of  the  present  movement  to 
improve  the  Niagara  River  above  Port  Day.  It  is  not  only  the  owner  of  the  power, 
but  also  of  many  acres  of  land  along  this  power,  and  it  has  the  intention  to  erect 
factories  as  well  as  sell  privileges.  It  is  desirable  for  these  factories  to  have  the 
raw  material  of  the  West  brought  directly  to  their  doors.  To  do  this  the  Niagara 
River  needs  deepening. 

The  report  of  the  preliminary  examination  was  made  February  28, 1891.  It  recom- 
mended a  survey  of  the  river  as  "worthy  of  improvement."  This  recommendation 
was  approved ;  $500  allowed,  and  the  survey  ordered  March  11,  1891.  The  survey 
commenced  July  24,  and  was  finished  August  15, 1891.  After  plotting  the  field  notes 
of  this  survey,  it  was  found  necessary  to  cover  about  4,000  feet  westerly  from  sheet 
No.  5,  near  Gratwick's  dock,  with  soundings  in  order  to  get  the  extent  of  the  ledge 
running  across  the  river  at  this  point.  These  soundings  were  taken  December  10  to 
13,  1891,  and  at  once  plotted.  I  started  at  Port  Day  and  surveyed  the  shore  line  to 
above  Conners  Island,  a  distance  of  about  2^  miles.  Triangnlations  were  made  to 
Navy  Island,  Buckhorn  Island,  and  Grand  Island,  but  I  found  that  the  limits  of  your 
order  were  somewhat  too  far  extended  to  be  covered  with  the  amount  of  money  on 
hand,  and  with  your  consent  I  narrowed  it  down;  that  is,  I  covered  all  the  essential 
points  on  the  American  side  and  left  out  the  Canada  side.  Navy  Island,  Buckhom 
Island,  and  Grand  Island. 

The  survey  has  been  divided  in  three  parts : 

No.  1  from  Port  Day  to  above  Conners  Island. 

No.  2  above,  in  front,  and  below  Cayuga  Island. 

No.  3  below  Gratwick's  dock. 

These  points  were  selected,  as  an  examination  <rf  the  lake  survey  map  of  1875 
showed  shoal  places  in  these  localities. 

After  the  running  of  the  shore  line  with  the  transit,  as  shown  on  Sheet  No.  2, 
Boundings  commenced. 

The  soundings  were  taken  in  the  following  manner :  All  the  lines  from  the  shore 

*  Omitted.  f^  i 
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line  into  the  river  were  run  by  tlie  launch  orrowbo«it,  according  to  the  depth  of  the 
water,  on  the  magnetic  n^eridian  line.  Wliere  the  width  the  of  river  did  not  allow  the 
placing  of  a  flagman  on  the  Canada  side  or  on  an  island,  the  rowboat  or  launch 
was  anchored  in  the  river  and  the  soundings  taken  from  the  launch  or  rowboat. 
Intersections  of  the  meridian  line  were  taken  every  fifth  sounding  with  the  transit 
ashore  and  the  intermediate  soundings  equally  divided.  ^Along  the  shore  stations 
200  feet  apart  were  measured  for  starting  points,  the  transit  set  up,  and  theplaoe  of 
the  flag  or  the  boat  determined. 

At  Cayuga  Island  and  Gratwick's  dock  the  same  method  was  used,  and  all  inter- 
mediate points  in  going  and  coming  sounded  over,  to  determine  the  correctness  of 
the  lake  survey  map  of  1875,  and  1  have  to  state  that  the  map  is  correct. 

Leaving  Buffalo  on  a  calm  day,  I  took  the  reading  of  the  Bufi'alo  gange  and  set 
gauges  at  Gratwick's  dock  and  Cayuga  Island  to  the  same  reading,  being  two-tenths 
below  mean  lake  level.  At  Port  Day  I  found  a  cast-iron  gauge,  where  water-level 
observations  had  been  taken  by  the  Cataract  Construction  Company  since  1886;  all 
these  gauges  were  read  mornings  and  evenings  during  the  survey.  The  readings 
since  1886  show  that  the  mean  stage  of  the  water  at  Port  Day  is  at  th^  reading  of 
this  gauge  of  575.246.    The  lowest  water  during  this  period  occurred  April  6,  1^6; 

S;auge  reading  573.2.  All  soundings  are  reduced  to  this  gauge  reading  or  2  feet  be- 
ow  mean  water  level.  The  highest  wat«r  occurred  January  10,  1889;  gauge  read- 
ing 579.2. 

The  average  gauge  reading  during  the  survey  at  Port  Day  was  —0.07  foot  below 
mean  stage ;  at  Caynga  Island,  —0.2  foot  below  mean  stage ;  at  Gratwick's  dock  —0.3 
foot  below  mean  stage ;  difference  between  highest  and  lowest  water  during  this 
period  0.4  foot.  Two  extra  gauges  were  set  above  and  below  Schlosser  Rapi£  and 
a  line  of  levels  run  from  the  Port  Day  gauge  to  these  gauges,  to  the  steamboat  land- 
ing  opposite  Conners  Island,  at  the  foot  of  Sugar  street,  and  to  the  head  of  Conners  ' 

Island,  giving  a  rise  of  water  surface  of  1.795  feet  between  Port  Day  and  the  head 
of  Conners  Island. 

Borings  were  made  around  the  islands  and  along  the  shore,  where  an  aocumnla- 
tion  of  mud  and  sand  had  taken  place. 

On  all  important  points  current  measurements  were  made  with  a  current  meter 
kindly  loaned  by  Albert  II.  Porter,  resident  engineer  of  the  Cataract  Construction 
Company,  at  Niagara  Falls. 

The  bottom  of  the  first  section  is  all  bare  rock;  only  around  the  islands  and  along 
the  main  shore  is  a  small  accumulation  of  mud,  snud,  etc.  Piles  driven  for  the 
steamboat  landing  at  the  foot  of  Sugar  street  went  through  4  feet  of  mud. 

The  second  section  at  Cayuga  Island  is  also  rock  bottom,  here  and  there  with  a 
thin  covering  of  sand  or  mud  in  the  indentations  of  the  rock  surface  and  mud  accu- 
mulation along  the  island,    l^iles  driven  for  a  dock  went  through  6  feet  of  mud. 

The  third  section  at  Gratwick's  dock  is  rock  in  the  center  of  nie  river.  Along  the 
main  shore  and  Grand  Island  is  some  sand  and  mud.  After  plotting  the  field  notes 
you  determined  to  submit  four  j^rojects  for  the  improvement  by  giving — 

1.  A  channel,  with  embankment  for  vessels  of  all  sizes  now  navigating  the  lakes,  16 

feet  deep  at  low  water.    Tlie  estimate  is  based  on  rock  excavation  in  the  open 
river  for  the  whole  length. 

2.  A  channel  with  embankment  10  feet  deep  at  low-water  mark. 

3.  A  channel  with  embankment  7  feet  deep  at  low-water  mark. 

4.  A  channel  with  embankment  6  feet  deep  at  low-water  mark. 
This  low-water  mark  is  2  feet  below  mean  stage  of  the  river ;  so  these  projects 

respectively  call  for  18  feet,  12  feet,  9  feet,  and  8  feet  at  the  mean  stage  of  the  water. 
TTie  first  project  would  give  a  continuous  diaune.l  of  18  feet  depth  from  Lake  Erie  to 
Port  Day^  as  the  project  for  improving  the  Niagara  River  from  Lake  Erie  to  Tona- 
wanda,  giving  an  18-foot  channel,  is  already  approved  and  under  construction.  ITie 
channel  on  Sheet  No.  2,  or  from  l*ort  Day  to  above  Conners  Island,  is  200  feet  wide; 
above  Conners  Island  to  Tonawaiida  it  is  intended  to  make  it  300  feet  wide  in  the 
open  river.  The  line  of  the  ehannel  for  all  projects  on  Sheet  No.  2  is  as  follows :  It 
commences  about  1,800  feet  easterly  of  Conners  Island,  200  feet  wide;  at  the  head  of 
this  island  and  between  the  island  and  the  miiin  shore  it  widens,  taking  in  all  the 
deep  water  in  this  vicinity  to  a  point  about  two-thirds  of  the  length  ot  the  island. 
From  here  it  is  again  200  feet  wide  and  runs  in  an  easy  curve  with  a  radius  of  10,000 
feet  to  avoid  the  cutting  of  a  rocky  bar  for  the  whole  depth  of  the  channel  to  Grass 
Island,  for  a  length  of  about  6,600  feet;  thence,  with  a  light  curvature  to  the  south 
and  farther,  on  a  tangent  to  this  curve  to  a  point  about  790  feet  in  the  prolongation 
of  the  westerly  dock  line  of  Port  Day;  thence  to  the  present  westerly  comer  of  this 
dock.  The  inner  line  of  the  channel  from  Grass  Island  to  Port*  Day  gradually 
widens,  in  order  to  make  a  harbor  there  and  allow  vessels  to  turn.  The  excavation 
along  tne  whole  line  is  through  solid  rock.  This  excavated  rock  will  be  used  to  build 
an  embankment  to  protect  the  channel  and  make  it  safe.  It  is  intended  to  face  this 
embankment  on  both  sides  with  stones  laid  so  as  to  form  a  rough  slope  wall  f^om  1 
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foot  below  low  water.  The  embankment  will  be  6  feet  wide  on  top  with  slopes  1  :li, 
and  4  feet  above  mean,  the  highest  water  known  according  to  gauge  readings  at 
Port  Day  since  1886.  The  center  line  of  this  embankment  is  ii^ended  to  be  50  feet 
from  the  southerly  line  of  the  channel,  and  is  9,000  feet  long. 

The  embankment  will  inclose  the  area  from  Connors  Island  to  Grass  Island  and  to 
Port  Day;  this  will  raise  the  water  at  Poi-t  Day  about  1.59  feet,  allowing  0.2  full  for 
leakage  through  the  embankment. 

Sheet  No.  3  shows  no  excavation  is  needed  near  Cayuga  Island  for  a  6- foot,  T-foot, 
or  10-foot  channel:  the  16-foot  channel  requires  excavation  for  a  length  of  about 
4,400  feet. 

Sheet  No.  4  shows  no  excavation  is  necessary  for  a  6-foot,  7-foot,  or  10-foot  chan- 
nel; about  3,600  feet  in  length  must  be  excavated  for  16-foot  channel. 

Sheet  No.  5  shows  no  excavation  necessary  for  a  6-foot  or  7-foot  channel ;  for  a  10- 
foot  channel  a  cutting  through  a  ledge  across  the  river  for  a  lepg^th  of  about  1,500 
feet  is  neceasary;  for  16-foot  channel  a  length  of  about  10,000  ieet  must  be  oxca- 
vatedi 

ESTIMATED  COST. 

Project  No.  1, 

For  a  channel  16  feet  deep  at  low  water  or  18  feet  at  mean -wntcr  level,  300  feet  wido 
in  open  river  and  200  feet  wide  below  Connors  Island,  with  embankment  to  Port 
Day: 
Rock  excavation,  1,966,499  cubic  yards  in  place,  at  $4  per  cubic 

yard $7, 865, 996. 00  < 

Embankment:  Placing  83,300  cubic  yards  of  loose  rock  in  line  of 

embankment,  at  25  cents  per  cubic  yard 20, 825. 00 

Facing  with  selected  stones  laid  by  linud,  23,420  square  yards,  at 
75  cents  per  square  yard 17, 565. 00 

^  7,904,386.00 

Contingencies,  10  per  cent 790, 4'o6. 60 

Total 8,694,824.00 

Project  No.  S. 

For  a  channel  10  feet  deep  at  low  water  or  12  feet  at  mean  water  level,  300  feet  wide 
in  open  river  and  200  feet  wide  below  Conners  Ijslaud,  with  embankment  to  Port 
Day: 
Rock  excavation,  295,182  cubic  yards  in  place,  at  $4  per  cubic 

yard $1,180,728.00 

Embankment:  Placing  83,300  cubic  yards  of  loose  rock  in  line  of 

embankment,  at  25  cents  peF  cubic  yard 20, 825. 00 

Facing  with  selected  stones  laid  by  hand,  23,420  sqrtnre  yards,  at 
75  cents  per  square  yard 17,565.00 

1,219,118.00 
Contingencies,  10  per  cent 121, 911. 80 

Total 1,341,029.80 

Project  No.  S. 

For  a  channel  7  feet  deep  at  low  water  or  9  feet  at  mean  water  level,  200  feet  wide, 
with  embankment  from  Conners  Island  to  Port  Day : 
Rock  excavation,  76^852  cubic  yards  in  place,  at  $4  per  cubic  yard. .  $307, 408. 00 
Embankment :  Placing  83,300  cubic  yards  of  loose  rock  in  line  of 

embankment,  at  25  cents  per  cubic  yard 20, 825. 00 

Facing  with  selected  stones  laid  by  hand,  23,420  square  yards,  at  75 
cents  per  square  yard 17,565.00 

315, 798. 00 
Contingencies,  10  per  cent 34, 579. 80 

Total pjqitizedb^Cj  380,377.80 
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Project  No,  4, 

For  a  channel  6  feot  deep  at  low  water  or  8  feet  at  moan  water  lovol,  200  feet  wido, 
with  embankment  from  Connors  Island  to  Port  Day : 

Rock  excavation,  49^000  cubic  yards  in  place^  at  $4  per  cubic  yard $196i  GOO 

Embankment :  Placing  83,800  cubic  yards  of  loose  rock  in  line  of  em- 
bankment, at  25  cents  per  cubic  yard 20,825 

Facing  with  selected  stones  laid  by  hand,  23,420  square  yards,  at  75 
cents  per  square  yard 17,565 

234,390 
Contingencies,  10  per  cent 23,439 

Total : w 257,829 

Finally,  please  allow  tqe  two  remarks:  Would  it  not  be  most  economical  and  ad- 
vantageous to  the  Government,  if  any  of  the  projects  for  improvement  of  the  Niagara 
River  above  Port  Day  is  approved  and  adopted,  to  let  the  whole  work  in  one  con- 
tract and  not  divide  it  into  small  contracts  according  to  the  appropriations  madef 
It  requires  a  special  plant  adapted  for  this  locality.  None  of  the  drill  boats,  dredges, 
or  scows  at  tne  present  time  on  the  lakes  could  do  the  work  on  account  of  lack  of 
water. 

If  any  one  of  the  projects  is  adopted^  would  it  not  be  well  to  connect  the  Buffalo 
gauge  with  the  Port  Day  gauge  by  a  line  of  levels,  establish  bench  marks,  and  set 
water  gauges  on  all  points  where  improvements  are  contemplated,  in  order  t<>  get 
more  definite  data  than  at  present  on  hand  ?  The  mean  lake  level  is  known ;  the 
'  mean  stdge  of  the  water  at  Port  Day  is  also  known.  What  is  needed  is  to  establish 
the  mean  stage  of  the  water  on  all  necessary  points  along  the  river,  a  distance  of 
about  23  miles. 

Aunexed  j^lease  find  a  letter  from  Mr.  Maclntire,  vice-president  of  the  Business 
Men's  Association  at  Niagara  Falls,  giving  statistics  of  the  place  from  January  1  to 
November  1, 1891. 

A  letter  from  A.  H.  Porter,  resident  eni^ineer  of  the^Cataruct  Construction  Com- 
pany, giving  details  of  the  work  done  during  the  same  period. 

A  letter  from  Messrs.  F.  C.  M.  Lautz  and  Long,  proprietors  of  Cayuga  Ldand,  set- 
ting forth  their  intentions. 

Very  respectfully,  your  obedient  servant, 

Ernest  Sisgesmund, 

A89V8taJiii  Engineer, 

Maj,  Amos  Sticknky, 

Corps  of  EngineerSy  U,  S»  A. 


LETTKK  OF  Mil.   JOHN  J.   l^CINTIRE. 

Niagara  Falls,  N.  Y.,  November  4, 1891. 
My  Dkar  Sir:  In  reply  to  your  inquiry  of  this  date  regarding  the  amount  of  busi- 
ness done  by  the  difiereut  industries  at  this  place,  I  bog  to  hand  you  the  inclosed 
statement.  The  figures  given  are  as  near  tlie  aetual  figures  as  can  be  given  without 
going  over  the  reeordu  of  the  difi'erent  firms.  1  take  pleasure  in  calling  your  atten- 
tion to  the  rapid  increase  in  the  volume  and  value  of  the  output  of  our  mills  and 
fat'torios  during  the  past  year. 

llie  best  indication  of  the  rapid  growth  here  is  the  increase  in  the  freight  traffio 
by  the  railroads  hero,  said  increase  heing  20  ))er  eeiit  during  the  past  year. 
I  trust  the  information  given  will  be  such  as  you  reixuire. 
Very  truly  yours, 

JoiiN  J,  MAcIirriRE. 
E.  81EUE8MUND,  Esq. 
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Atiiount  and  value  of  output  of  the  milh  and  factories  at  yiagara  Falls,   JV.   Y,,  Jan 

uarff  1  to  Xovember  i,  JS9J. 


InduHtrica. 


3  tioiir  mills 954, 0()(»  Warrels  . 

4  jiaper  mills 12. 000  toDH . 

3  pulp  niill« :>.  4tM)  toiiH. 

3  cxioper  works 5(in,  (M»o  Imrnls  . 

1  brewiD^  cunipaiiy M,  000  barrelH  . 

1  RllvtT  nlato  and  chain  workn 

1  blank  book  niauufactory 

C  btiilflini^  fimift 

1  light  and  jiower  companj* 

2 machine  works 

1  box  works i  178,  Ooo  boxes 


Output. 


Total  . 


Value. 

No.  of 
cuiploy<i». 

120 

$5, 247, 000 

675,  000 

14^ 

129.000 

42 

IH'X  4rM) 

130 

2.V2.  000 

43 

200.000 

228 

343,000 

176 

29a,  008 

178 

20,000 

R 

38,000 

28 

11,000 

30 

7,407,050 

1,143 

Wages. 


$54,000 
52.500 
17,260 
51,400 
22,680 
56,200 
41.750 

112,  H\0 
5.000 
17,320 
3,900 

434, 170 


The  Jrciglit  busiiiCKS  now  avfiaj^ivs  per  day,  70  car  loadH  in ;  45  car  loadH  out. 

Lease  has  been  signed  and  recorded  at  the  county  clerk's  office  between  the  Soo 
Paper  Company  of  Chicago  and  the  Niagara  Falls  Power  Company  for  3,000 
horse  power  for  forty-five  years  at  $24,000  a  year.  The  first  quarterly  payment  of 
this  annual  rent  hsis  to  bo  made  December  1,1892.  Ilie  Soo  Paper  Company's  mills 
will  be,  80  it  is  said,  the  largest  establishment,  both  wood  pulp  and  paper,  in  the 
United  States,  perhaps  the  world.  They  will  be  built  principally  on  mnde  land, 
l>etween  Tenth,  Buffalo,  the  southern  extension  of  Bademan  street  and  the  Niagara 
River,  and  will  cover  from  11  to  12  acres.  Their  output  is  expected  to  be  more  than 
the  combined  output  of  the  present  four  paper  and  three  pulp  mills. 


LETTKR  OF  MR.  ALBERT  n.   PORTKR,  ENGINEER,  CATARACT  CONSTRUCTION  COMPANY, 

Niagara  Fah,8,  N.  Y.,  November  14, 1801, 

Dear  sir:  Your  letter  of  October  31  in  reference  to  notes  of  progress  on  the  tunnel 
work  for  the  report  of  your  office  is  received. 

The  present  contract  includes  the  construction  of  a  tunnel  and  open  cut  6,700  feet 
long,  the  soffit  of  which  lies  at  an  average  depth  of  170  feet  beneath  the  surface,  the 
grade  being  seven-tenths  per  cent. 

The  cross  section  is  to  be  335.5  square  feet,  and  of  uniform  area:  excavation  to 
be  lined  when  necessary  with  permanent  timbering  in  five  block  timber  arches  with 
lagging,  and  tunnel  to  be  lined  throughout  with  four  rows  of  brick. 

Work  was  commenced  on  October  4,  1890.  On  November  1,  1891,  3,437  feet  of 
heading  had  been  driven,  and  2,938  feet  of  bench  had  been  taken  out,  3,093  feet  of 
heading  remaining  yet  to  be  excavated. 

Of  the  8,437  feet  of  heading  driven,  2,877  feet  was  permanently  timbered,  394  feet 
driven  for  masonry  section. 

The  heading  abd  first  bench  are  to  be  taken  out  until  headings  meet,  when  the 
second  bench  is  to  be  excavated  to  the  required  depth,  and  the  masonry  put  in  as 
rapidly  as  the  preparation  of  the  excavation  admits. 

Large  quantities  of  brick  and  other  material  are  already  on  the  ground. 

The  greater  part  of  the  tunnel  thus  far  constructed  lies  in  gray  slate  and  shale, 
necessitating  temporary  timber  support  in  headings  for  the  safety  of  the  men,  and 
requiring  that  the  permanent  timbering  be  kept  up  within  a  short  distance  of  the 
faces. 

About  780  feet  from  the  east  bank  of  the  lower  river  a  stratum  of  Queenston  lime- 
stone-was encountered  which  forms  a  substantial  roo^  no  permanent  timber  being 
required,  ^t  this  point  rapid  progress  was  made,  78  feet  of  heading  being  driven 
during  one  week  of  thirteen  shifts. 

The  company  is  at  present  excavating  the  first  section  of  their  canal,  and  filling 
in  embankments  on  tlie  lands  under  water,  forming  the  same.  The  earth  is  loosened 
by  blasting  and  thrown  into  scale  boxes,  which  are  raised  from  the  pits  by  travel- 
ing derricks  mounted  to  run  along  the  banks.  These  boxes  are  placed  on  trucks 
directly  from  the  derricks  and  rapidly  hauled  to  the  point  of  fill.  Excellent  rock 
for  the  side  walls  is  being  taken  from  the  excavation,  steam  drills  being  used  on  the 
ledge.  Both  centrifugal  and  cylinder  pumps  are  used  in  keeping  excavation  clear  of 
^  water. 

Yours  very  truly, 

Albert  H, 

Mr.  Ernest  Siegesmuxd,  ^^^  "^v  ^ 

Asmtant  Engineer^' 
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LETTER  07  MESSRS.  FRED.   C.   M.  LAUTZ  AND  BENJA^IIX  Q.    LOKG. 

Buffalo,  N.  Y.,  July  SI,  1801. 

Dear  Sir:  The  undersigned,  ownera  of  Caynga  Island,  desire  to  coll  your  atten- 
tion to  the  fact  that  we  have  purchased  and  commenced  to  improve  the  aforesaid 
island  to  the  end  that  it  m^  he  utilized  for  commercial  purposes.  Cayuga  Islaud, 
containing  140  acres,  has  a  river  frontage  of  6,800  feet  vrhich  can  he  utilized  for 
dockage  if  a  navigahle  channel  connecting  with  Lake  Erie  is  hrought  contiguous 
to  it. 

You  are  undouhtedly  aware  of  the  fact  that  the  river  front  in  and  ahoat  Tona- 
wanda  has  already  heen  taken  up  with  docks  and  mill  sites,  and  that  a  move  farther 
down  the  river  for  commercial  purposes,  especially  in  view  of  the  tunnel  develop- 
ments at  Niagara  Falls,  is  Inevitahle. 

A  careful  consideration  will  convince  any  one  that  Cayuga  Island  is  the  next  moart 
availahle  river  frontage  down  the  river.  With  the  foregoing  in  view,  a  terminal 
railroad  company  has  heen  organized,  who  have  laid  out  and  secured  the  right  of 
wav  for  a  railroad  upon  and  around  the  island  to  connect  with  the  New  York  Central 
and  Erie  railroads  upon  the  main  land,  so  that  so  soon  as  a  proper  channel  shall  he 
made  to  or  near  the  island  mills  may  he  erected  and  Inmher  yards  estahlished  which 
will  he  in  reach  of  the  cheap  power  from  the  falls  tunnel,  and  he  contiguous  to  lake 
and  river  navigation,  and  also  have  railroad  facilities  unsurpassed  elsewhere  ia 
the  counti^. 

Our  ohjeot  in  securing  this  property  is  to  so  improve  it  that  the  foregoing  com- 
mercial undertakings  may  he  properly  equipped  in  every  way  for  economical  husinesa 
purposes. 

fiflspectfiilly  Buhmitted^ 

Frbd.  C.  M.  Lautz* 
Benjamin  G.  Long. 

Mr.  Ernest  Siegesmund, 

U.  8,  Astistani  Engineer. 


Digitized  by  VjOOQIC 


APPENDIX  O  O. 


IMPROVEMENT  OF  HARBORS  OX  LAKE  ONTARIO  EAST  OF  OAK  ORCHARD, 

NEW  YORK. 


REPORT  OF  CAPTAIN  DAN  C.  KINGMAN,  CORPS  OF  ES^G INFERS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  2S9£, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROyEMENTS. 


1.  Harbor  at  Charlotte,  New  York. 

2.  Harbor  at  Pultneyville.  New  York. 

3.  Harbor  at  Great  Sodus  Bay,  New  York. 


4.  Harbor  at  Little  Sodns  Biay,  New  York. 

5.  Harbor  at  Oswego,  New  York. 

6.  Harbor  at  Sacketts  Harbor,  New  York. 


United  States  Engineer  Office, 

Oxwego,  N.  Y.,  July  9,  1892. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1892,  for  the  following  works  under  my 
charge. 

•  «•«••• 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  0.  Kingman, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U.  S.  A. 


O  O  I. 

improvement  of  HARBOR  AT  CHARLOTTE,  NEW  YORK. 

OBJECT. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Genesee  Eiver  on 
Lake  Ontario. 

Charlotte  Harbor  is  the  port  of  the  city  of  Rochester,  which  is  situ- 
ated 2  miles  above  the  head  of  the  navigable  part  of  the  river  forming 
the  harbor. 
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PROJECT. 

1829.^— To  obtain  a  channel  480  feet  wide  and  12  feet  deep,  formed 
and  protected  by  i)arallel  piers  extending  to  deep  water  of  tbe  lake; 
executed  in  1834. 

1S81. — ^To  secure  and  maintain  by  i>ier  extension  and  dredging  a  chan- 
nel of  navigable  width  and  15  feet  depth  at  extreme  low  water.  No 
dredging  liad  heretofore  been  done,  the  channel  having  been  formed 
and  kept  open  with  12  feet  depth  by  the  current  of  the  Grenesee  Eiver. 

PRESENT   WORKS. 

The  piers  which  define  and  maintain  the  channel  are  formed  of  cribs 
of  timber,  20  feet  wide  and  30  feet  long,  sunk,  end  to  end,  in  as  close 
contact  as  practicable,  by  filling  with  loose  stone.  The  cribs  forming 
tbe  original  work  were  built  of  round  logs  hewed  flat,  and  were  allowed 
to  settle  into  the  natural  sand  bottom  upon  which  they  were  placed, 
each  crib  having  two  to  four  oak  guide  piles  driven  on  each  side  of  it 
to  keep  the  crib  in  line  while  settling  into  the  sand.  A  continuous  tim- 
ber superstructure  was  then  built  upon  the  cribs  for  the  lull  width  of 
20  feet,  and  for  3  to  5  feet  in  height  above  the  mean  lake  level.  The 
whole  was  then  filled  with  loose  stone  and  decked  with  3-inch  pine  plank. 
Tlie  cribs  being  below  water,  andnot  subject  to  decay,  were  built  of  hem- 
lock timber,  fastened  together  with  tie-heads  and  drift-bolts,  while  the 
continuous  superstructure  was  built  of  white  pine  timber  and  plank  simi- 
larly fastened.    The  latter  has  a  life  of  about  15  years. 

(1)  West  pier.— This  has  a  total  length  of  3,257  feet,  in  addition  to 
a  shore-return  of  137  feet. 

Tlie  width  was  originally  20  feet  throughout,  but  the  accretion 
against  the  west  side  of  the  west  pier  has  advanced  the  lake  shore 
line  1,200  feet,  and  the  inner  900  feet  was  last  renewed  10  feet  wide. 

Section  A,  from  the  shoulder-angle  of  the  return,  at  the  sliore  line  of 
1820,  for  564  feet  northward  toward  the  lake.  The  cribs  forming  its 
superstructure  were  built  in  1829-1834  of  flatted  logs,  and  are  still 
sound.  The  superstructure  was  first  rebuilt  in  1853,  was  again  re- 
built in  1864-1808,  and  was  last  rebuilt  in  1869,  with  a  width  of  10 
feet.  It  is  now  decayed  to  mean  water  level  (2.4  feet  above  extreme 
low  water)  and  its  renewal  has  not  since  been  necessary. 

Seeti(m  B,  564  feet  northward  from  last  section.  The  cribs  were 
built  in  1829-1834,  and  are  still  sound.  Supersti'ucture  was  first  re- 
built in  1853,  was  again  rebuilt  in  1864-1868,  and  was  last  rebuilt  with 
oak  timber  in  1885,  x)art  10  feet  and  part  20  feet  wide,  by  the  Ontario 
Beach  Imi)rovement  Company,  forming,  with  Section  A,  the  water 
front  of  the  accretion  since  1829,  which  is  now  owned  by  the  Kew 
York  Central  and  Hudson  Biver  Railroad  Comi)any,  and  is  leased 
and  occupied  by  the  Ontario  Beach  Improvement  Company  as  a  sum- 
mer resort. 

The  following  sections  extend  out  into  the  lake  to  14  feet  depth  at 
extreme  low  water: 

Section  C,  1,402  feet  long,  20  feet  wide.  The  cribs  were  built  in 
1829-1834,  and  are  still  sound.  The  superstructure  first  rebuilt  in  1853, 
was  again  rebuilt  in  1864-1868,  and  was  last  rebuilt  in  1887-88,  20 
feet  wide  and  4  feet  above  mean  water. 

Section  D,  235  feet  long,  20  feet  wide.  The  cribs  were  built  in  1829- 
1834,  and  are  still  sound.  The  superstructure  was  first  rebuilt  iu  1853; 
was  again  rebuilt  in  1864-1868,  and  was  last  rebuilt  in  1891.         i 
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Section  E,  303  feet  in  length;  cribs  30  feet  long,  20  feet  wide,  built 
of  sawed  lO-incb  by  12-incli  hemlock  timber,  with  tight  floors  placed 
upon  the  natural  sand  bottom  in  about  12  feet  of  water.  Superstructure 
of  10-inch  by  12-inch  white  pine,  20  feet  wide,  was  bonded  back  11  feet 
into  th3  preceding  section;  cribs  and  superstructure  were  built  in  1883. 

Section  F,  201  feet  in  length.(including  timber  horns  projecting  at 
the  outer  end),  formed  of  cribs  50  feet  long,  20  feet  wide,  built  of  sawed 
10-inch.by  12-inch  hemlock  timber,  the  floor  being  built  in  center  only, 
and  omitted  for  width  of  4  feet  along  each  side.  Sunk  in  13  feet  depth 
upon  a  riprap  foundation,  about  4  feet  in  thickness  and  30  feet  wide, 
deposited  upon  the  natural  sand  bottom.  These  cribs  differed  from 
previously  built  cribs  at  this  harbor  in  being  50  feet  long  instead  of 
30  feet;  in  having  a  riprap  foundation;  in  having  a  partly  open  bot- 
tom (which  feature  has  given  unsatisfactory  residts  as  compared  with 
those  having  tight  bottoms).  They  also  differ  in  having,  besides  the 
usual  drift- bait  fastenings,  six  vertical  pine  posts  in  each  crib  extend- 
ing from  the  grillage  bottom  to  the  top  of  the  superstnicture,  and  screw- 
bolted  to  each  timber;  and  they  have  a  tight  deck  laid  longitudinally 
directly  upon  the  top  set  of  cross-ties.  Cribs  and  superstructure  were 
built  in  1885. 

{3)  East  pier. — ^This  has  a  total  length  of  2,896  feet,  in  addition  to  an 
abandoned  shore  connection  402  feet  in  length,  upon  which  the  suj)er- 
structure  has  not  been  renewed  since  its  original  construction  in  1829- 
1834,  and  which  is  now  destroyed  to  nearly  the  level  of  the  surrounding 
bottom,  only  its  guide  piles  showing  above  low  water.  The  width  was 
originally  20  feet  throughout,  the  substructure  being,  of  separate 
cribs  and  the  superstructure  of  continuous  timber  work,  similiar  in 
detail  to  the  west  pier  structures  before  described. 

Section  A,  325  feet  in  length,  measuring  toward  the  lake  from  a  large 
leaning  oak  pile  at  the  south  end  of  the  work  now  visible;  cribs  30  feet 
long  and  20  feet  wide,  built  1829-1833,  and  still  sound  below  mean  lake 
level.  Superstructure,  20  feet  wide,  decayed  to  mean  lake  level,  having 
been  first  renewed  in  1864-1867  and  not  since  then.  The  stone  filling 
of  the  superstructure  was  taken  in  1887  to  refill  exposed  portions  of 
the  pier;  this  portion  being  within  the  shore  line. 

Section  B,  100  feet  in  length;  cribs  are  the  same  as  last  section,  and 
had  tops  sunk  upon  them  in  1868-1870.  Superstru(*ture  was  first  re- 
newed, in  1868-1870,  received  general  repairs  in  1880,  and  was  last 
renewed  for  4  feet  above  mean  lake  level  in  1887  by  tbe  United  States 
Life-Saving  Service  of  whose  station  it  forms  the  wat^ir  front.  The 
sections  following  are  in  the  open  lake: 

Section  C,  225 feet  in  length;  cribs  are  the  same  as  Last  section,  and 
had  tops  sunk  upon  them  in  1868-1870;  superstructure  was  first  rebuilt 
in  1868-1870,  received  general  repairs  in  1880,  and  was  last  renewed  in 
1889. 

Section  D,  797  feet  in  length;  cribs  are  the  same  as  last  section  and 
had  tops  sunk  upon  them  in  1868-1870;  superstructure  was  first  rebuilt 
in  1868-1870;  received  general  repairs  in  1880  and  was  last  rebuilt  in 
1886-^87. 

Section  B,  995 J  feet  in  leugth;  cribs  are  the  same  as  last  section; 
were  built  in  1833-1834  and  had  tops  sunk  upon  them  in  1868-1870.  The 
superstructure  was  first  rebuilt  in  1868-1870;  750  feet  of  it  was  again 
built  in  1881-1882,  and  the  whole  was  last  rebuilt  in  1890. 

Section  F,  303  feet  in  length;  cribs  30  feet  long  20  feet  wide,  built  of 
sawed  10-inch  by  12-inch  hemlock  timber  with  tight  floors  placed  upon 
the  natural  sand  bottom  in  about  12  feet  of  water.    Sui)erstructure  of 
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10-incli  by  12-inch  white  i)ine,  20  feet  wide,  bonded  into  preceding  sec- 
tion.   Cribs  and  superstructure  were  built  in  1883. 

Section  G,  150J  feet  m  length ;  formed  of  cribs  50  feet  long  and  20  feet 
wide,  built  in  the  same  manner  and  with  the  same  details  as  the  cribs 
forming  the  last  section  of  the  west  pier.  Cribs  and  superstructure 
built  in  1884-1885. 

CHANNEL. 

The  channel  between  the  jetties  is  now  in  good  condition,  having  15 
feet  depth  at  extreme  low  water  with  1  foot  less  in  the  lake  outside  the 
jetty  ends. 

The  channel  was  formed  and  maintained  with  a  depth  of  about  12 
feet  at  the  extreme  low  .water  by  the  scouring  action  of  the  river  cur- 
rent alone  from  the  time  of  building  the  jetties  in  1829.  In  1888  the 
low  stage  of  water  in  the  lake  and  the  increas^^i  size  of  vessels  to  14 
feet  draft  combined  to  require  a  greater  depth  in  the  channel,  and  the 
first  dredging  at  this  harbor  was  then  done,  taking  4,656  cubic  yards  of 
sand  and  26  buried  logs 'and  trees  from  the  shoalest  part  of  the  en- 
trance. This  temporary  relief  was  followed  in  1889  and  1890  by  the 
complete  dredging  of  the  eastern  half  of  the  channel  between  the  jetties 
for  ^00  feet  in  width  and  2,700  feet  in  length  to  a  depth  of  16  feet  at 
extreme  low  water;  113,871  cubic  yards  were  dredged  at  16.9  cents  in 
scows. 

In  1891  the  improvement  of  the  channel  was  continued  by  a  similar 
dredging  of  the  western  half  of  the  channel  between  the  jetties.  One 
hundred  and  two  thousand  one  hundred  and  ninety-three  cubic  yards 
of  sand  and  gravel  were  then  removed  during  1891,  of  wliich  total  83,513 
cubic  yards  were  dredged  during  this  fiscal  year,  at  12  cents  per  cubic 
yard,  scow  measurement.  This  completes  the  channel  380  feet  wide 
and  2,700  feet  long  between  the  jetties,  except  a  portion  along  the  we«t 
side  at  the  inner  end,  1,100  feet  long  and  70  feet  average  width,  con- 
taining about  20,000  cubic  yards  of  sand. 

To  deepen  the  entrance  U)  18  feet  in  the  lake  outside  the  jetty  ends 
will  require  an  average  cut  of  2  feet  for  a  length  of  about  600  feet,  in- 
volving the  removal  of  about  20,000  cubic  yards  of  sand.  Such  a  cut 
will  soon  refill  unless  the  jetties  are  extended  to  shelter  it. 

OPERATIONS. 

•  Dredging  was  in  progress  at  the  beginning  of  the  fiscal  year  under 
written  contract  with  J.  &  T.  Conlon.  The  contractors  continued  the 
work  until  October  31, 1891,  at  which  time  they  had  removed  90,798J 
cubic  yards  of  material  under  their  contract,  or  73,118J  cubic  yards 
during  the  fiscal  year.  They  then  asked  for  and  were  granted  an  ex- 
tension of  time  to  enable  them  to  complete  the  100,000  cubic  yards 
called  for  in  their  contract.  This  was  accomplished  on  the  13th  of 
November.  The  contractors  were  required  to  pay  the  cost  of  inspection 
during  this  peiiod;  the  amount,  $43.33,  was  deducted  from  their  final 
payment.  They  were  then  kept  at  work  four  days  longer  at  the  con- 
tract rate,  during  which  time  they  dredged  2,193J  cubic  yards. 

The  total  amount  of  material  removed  during  the  year  was  therefore 
83,513  J  cubic  yards.    The  cost  was  as  folloAvs: 

For  dredging $9,7.58,40 

For  inspection 4^.  67 


Total Digiiiied  by  .CjD-O. 


^10,225,07 
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Tlie  work  of  renewing  the  siiperfitructure  by  hired  labor,  on  section 
D,  235  feet  of  the  west  jetty  was  begun  on  August  11, 1891,  and  com- 
pleted November  19, 1891.  In  addition  to  this  work,  the  same  party  re- 
paired two  small  breaks  in  the  jetties,  and  also  repaired  injuries  to  them 
resulting  from  their  being  run  into  by  the  barges  WheeUr  and  Hiairafha. 

The  party  also  finished  up  certain  work  on  section  E  of  the  east  jet- 
ties, that  could  not  be  completed  last  year.  In  rebuilding  Section  1), 
the  party  was  obliged  to  take  down  ajid  put  up  again  a  corresponding 
portion  of  the  elevated  walk  leading  to  the  light-house. 

The  amounts  for  these  several  objects  was  as  follows: 

Repair  of  two  small  breaks — 

Labor.. i...     ^0.92 

Material • 13. 87 

Total 54.79 

Eepair  of  damage  to  pici'H  by  vessels $144. 90 

This  last  sum  was  collected  from  the  parties  in  fault  by  the  United 
States  attorney  for  the  northern  district  of  New  York,  without  a  suit, 
and  has  been  taken  up  and  accounted  for. 

Finishing  Section  E,  east  jetty- 
Labor  $217.38 

Material 18.91 

Total 236.29 

Extra  cost  on  account  of  elevated  walk $170. 47 

For  renewal  of  superstructure  on  Section  D,  west  jetty,  there  was 
expended  for  labor  and  new  material,  $2,170.4;j,  divided  as  follows: 

Labor $1,182.37 

Lumber  (new) i 80-1. 43 

Iron 122.12 

Tools  and  materials 70.  51 

Total , , 2,179.43 

There  was  also  expended  for  readin*^  water  gau^e  during  the  portion 
of  the  season  when  there  were  no  employes  available  for  this  work, 
$G3.34. 

By  authority  of  the  Chief  of  Engineers  $8,000  was  expended  from 
this  appropriation  towards  the  purchase  of  a  dredging  plant.  Tlie 
total  amount  expended  for  all  purposes,  including  engineering  and  office 
expenses  and  inspection  to  the  work  during  the  year  was  $23,291.35. 

BEMABKS. 

Surveys  made  this  season  after  the  spring  freshets  show  that  no  bar 
has  fonned  beyond  the  end  of  the  jetties.  My  assistant  engineer  who 
made  the  surveys  suggests  "  that  this  bar  may  have  been  formed  in 
the  past  from  material  washed  from  the  channel  between  the  jetties, 
and  that  this  supply  of  material  has  been  annually  renewed  by  the 
sand  washed  through  the  jetties  (which  are  not  sand-tight)  and  by 
sand  blown  into  the  channel  from  the  adjacent  beaches.  The  enormous 
advance  of  the  shore-line  (some  1,200  feet  since  the  jetties  were  built) 
proves  that  there  has  been  plenty  of  material  in  motion  to  keep  up  the 
supply  in  the  channel.  The  Ontario  Beach  Improvement  Company  has 
of  late  reclaimed  this  sand  bar  by  covering  it  with  soil  and  sod  out  to 
the  water  line;  so  that  this  material  is  now  held  in  place.  The  recent 
dredging  has  increased  the  channel  capacity  between  the  jetties  some 
20  per  centy  so  that  the  current  can  now  have  bat  litUe  tendency 
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to  scour  it.  If  this  is  so,  then  there  is  reason  to  hope  that  the  bar  *-ill 
not  form  again.  This  theory  is  ingenious,  but  it  can  only  be  demon- 
strated by  a  series  of  sediment  observations  taken  during  high  water 
in  the  river,  at  the  upper  and  lower  ends  of  the  jettied  channel,  and 
by  comparative  surveys  of  the  channel  during  the  same  period.  I  am 
of  the  opinion  that  the  river  itself  brings  down  a  good  deal  of  silt,  and 
that  a  portion  of  it  may  now  be  deposited  in  the  channel,  reducing  its 
deptli  so  that  it  may  ultimately  require  redredging. 

As  stated  elsewhere,  the  channel  between  the  jetties  has  a  general 
depth  of  15  feet  at  extreme  low  water;  but  the  jetties  terminate  near 
the  13-foi)t  contour,  and  therefore  the  fuU  depth  of  the  improved  chan- 
nel is  not  available.  I  doubt  if  a  dredged  channel  woul^  maintain 
itself  beyond  the  end  of  the  jetties.  I  can  find  no  record  that  it  has  ever 
been  tried.  But  I  have  so  little  confidence  in  it  that  I  would  recom- 
mend that  the  approved  project  of  extending  the  jetties  to  the  15-foot 
contour  be  carried  out  as  rapidly  as  the  means  provided  will  allow. 

Name  of  harbor,  Charlotte,  N.  Y. ;  collection  district,  Genesee,  N.  Y.  (at  Charlotte). 
A  fixed  red  light  of  the  fourth  order  on  crib  300  feet  inside  of  outer  end  of  west  pier. 
A  range  light  of  3  fixed  lights,  2  red  and  1  white,  60  feet  hi^h,  at  inner  end  of  west 
liier.    Forts  Niagara  and  Ontario,  N.  Y.,  are  the  nearest  worKs  of  defense. 

Money  statement 

July  1, 1891,  balance  unoxpcnded $34,G99.85 

February  26, 1892,  received  from  vessels  for  damages  to  piers 144. 90 

Total  to  be  acconnt-ed  for 34, 844. 75 

June  30, 1892,  amount  expended  during  fiscal  year 23, 291 .  35 

July  1, 1892,  balance  unexpended 11,  r>53, 40 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fvscal  year  ending  June  30,  1893 36, 553. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 109, 650. 00 
Amount  tJiat  can  be  profitably  expended  in  fiscal  yearending  J  une30, 1894    75, 000. 00 
^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAI.  STATISTICS. 


Arrivals  and  departures  of  vessels  at  Charlotte  Harbor,  New  Tork,  during  fiscal  year 

ending  June  SO,  1892, 


ARRIVALS. 


St4.>aiu<>r8. 

Sailing  vesat-U. 

Bargcft. 

Tra<lo  engaged  in. 

Num- 
ber. 

371 
•242 

R(*gi8t<'red 
tonnage. 

Num- 
ber. 

Kegistorod 
tonnage. 

Num- 
ber. 

Eegi.Htwfd 
tonnage. 

48. 784 
113,  .V21 

65 
295 

8.098 
53,239 

Sll 
153 

71.253 

58.668 

Foreign,  on  lake 

Tot^U 

«13 
377 
23tJ 

1C2.  305 
r>4. 9(>G 
107,  399 

:!60 

46 

314 

63,937 
4,869 
59,068 

364 

285 

79 

130,121 
96,161 
81,  MO 

Aiiu«rit'an  owm^tl 

Canadian  owned - 

Sum  t4)tal,  1,337  arrivals ;  356,333  rogiHtercd  tons. 
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ArrivaU  and  departures  of  vessels  at  Charlotte  Harhor,  etc, — Coutinued. 
DEPARTURES. 


Steamers. 

Sailing  veasela. 

Barges. 

Trade  ougagod  in. 

Nunj- 
bor. 

376 
2)6 

Registered 
tonnage. 

dum- 
ber. 

RepisteriMl 
tonnage. 

Num- 
ber. 

Registered 
tonnage. 

Home,  OD  lake 

54,975 
106,960 

40 
317 

4,644 
50,229 

204 
IGO 

67,720 
62, 401 

X'oreign,  on  lake 

Total 

612  1          161.044 

357 

63.873 

364 

130, 121 

Sam  total.  1,333  departarca;  355,938  rogUtert^  tons. 

Greatest  draft  of  yessels,  14  feet. 

Greatest  tonnage  of  yessels,  1,583  registered  tons. 

Greatest  load  of  vessel^  2,130  net  tons  of  coal. 

£eceipts  and  skijments  bp  lake  at  Charlotte  Harbor j  New  York,  during  fiscal  year  ending 

June  30,  1892, 

RECEIPTS. 


Trade. 

PaHsen- 
genj. 

Grain. 

Merchan- 
dise. 

Net  tong. 

44 

329 

Live 
auiuiols. 

Polen 
and  tie.s. 

l»oHt  and 
wood. 

Lnmbor, 
olo. 

Homo,  on  lake 

No. 
22. 108 
9,222 

yet  torn. 

Tons.     1     TofiM. 

Tons. 

Tons. 

Koroign,  on  lake 

0,385 

686  1        2,282 

3,668 

4,423 

Total 

81,330 

6.385 

373 

683 

2,282 

3,668 

4,425 

SIIITMENTS. 


Tra<lc. 


Home,  on  lake . . 
Foreign,  on  lake 

Total 


PaAson- 
gers. 


No. 

22, 359 
8,540 


Merehnu 
dise. 


Net  tons. 

50 

375 


434 


Oil. 


Tons. 


73 


Coal. 


Net  ton*. 
186,102 
275. 922 


46  J,  084 


Navigation  closed  Deccmlier  20,  1891. 

Navigation  opened  March  29,  1892. 

Total  revenue  <-olle(;ted  :it  port  durfng  the  iiscal  year,  $98,858.50. 

For  the  purpose  of  reilriction  to  tons  weight,  the  following  is  assumed:  Barrels  oil, 
7  equal  1  ton;  M  lumber,  1  equal  1^  tons;  craties  fruit,  20  e(|ual  1  ton;  railroad  ties 
and  poles,  12  equal  1  ton;  cords  wood  and  posts^  1  equal  1^  tons;  live  animals^  4 
equal  1  ton. 


O  O  2. 

IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 

OBJECT, 

To  fiirnisli  a  protected  channel  of  navigable  width  and  not  less  than 
10  feet  depth  at  the  mouth  of  Salmon  Creek,  Wayne  County,  !N",  Y., 
which  is  situated  21  miles  east  of  the  Genesee  River.    itizedbyGoOQlc 
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PROJECT. 

The  pre»sent  project  of  1872  provides  for  a  breakwater  ranning  330 
feet  eastward  from  the  west  side  of  the  (jreek,  a  west  pier  or  jetty  thence 
northward  into  the  lake,  and  an  east  pier  or  jetty  about  200  feet  east- 
ward fi'om  the  west  pier  and  paraHel  to  it. 

Also  a  dredged  channel  between  the  piers  and  behind  the  break- 
water, and  extending  about  400  feet  up  the  creek. 

After  this  work  was  done,  at  a  total  expenditure  of  $71,000,  it  was 
found  that  the  waves  from  tlie  lake  when  driven  by  a  gale  from  the 
northwest  would  strike  the  east  pier  in  such  a  way  as  to  be  reflected 
upon  the  beach  within  the  harbor,  and  that  in  receding  they  would 
sweep  the  gravel  and  sand  from  the  beach  into  the  excavated  channel 
along  the  harbor  side  of  the  breakwater,  where  it  would  lodge  across 
the  mouth  of  the  creek. 

Accordingly  it  was  further  proposed  in  1884,  in  order  to  make  dredg- 
ing of  permanent  value  and  ett'ect,  to  build  a  sand-tight  structure  500 
feet  in  total  length,  parallel  to  the  breakwater  and  about  100  feet  from 
it,  between  it  and  the  harbor  bea<:h,  so  as  to  arrest  this  movement  of 
material. 

A  part  of  this  structure  has  been  built  during  this  fiscal  year. 

PRESENT  WORKS. 

{1)  West  hredkicaier. — This  has  a  total  length  of  330  feet,  and  is  formed 
as  follows : 

Section  A,  from  the  west  shore  line  eastward,  150  feet  in  length  and 
15  feet  in  width,  formed  by  cribs  of  flatted  round  logs  built  at  local 
expense  before  the  General  Government  undertook  the  improvement 
of  the  harbor  in' 1867,  $30,000  having  been  thus  expended  before  that 
year. 

The  superstructure,  15  feet  wide  and  4  feet  above  mean  lake  level, 
was  repaired  by  tlie  United  States  in  1871,  was  rebuilt  in  1877,  and  is 
still  in  place  in  a  half-ruined  condition.  The  gravel  from  the  lake 
beach  has  washed  over  it,  and  has  aided  in  closing  the  entrance  to  the 
creek. 

Section  B,  from  section  A  to  the  west  i)ier  which  it  joins,  is  180  feet 
in  length,  UO  feet  in  width,  formed  of  tight-bottomed  cribs,  each  30  feet 
long,  20  feet  wide,  and  9J  feet  deep.  These  cribs  were  built  by  the 
United  States  iu  1871  of  sawed  12  by  12  inch  hemlock  timber  and  were 
sunk,  in  close  contact,  in  a  trench  dredged  to  the  depth  of  the  proposed 
channel  about  8  ft^et  below  extreme  low-water  level.  The  cribs  were 
filled  with  loose  stone  gathered  from  the  neighboring  shore  of  the  lake. 
The  continuous  superstructure  which  was  built  by  the  United  States 
upon  these  cribs  in  1871  was  formed  of  sawed  pine  timber  framed  to- 
gether, bolted  with  drift  bolts,  and  ballasted  with  loose  stone  from  the 
lake  shore. 

It  has  not  since  been  renewed,  and  is  decayed,  though  still  in  posi- 
tion. The  substructure  of  this  and  the  preceding  section  is  sound  up  to 
mean  level,  2.4  feet  above  extreme  low  water. 

{2)  West  pier.—'£\i\9,  has  a  total  length  of  558J  feet  and  is  20  feet 
wide.  Its  substructure  is  formed  of  separate  cribs  sunk  in  close  con- 
tact and  its  sux)crstructure  is  continuous,  except  on  section  D,  which  is 
separate.  ^  i 
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Section  A  is  222  feet  long,  from  the  shoulder  angle  northward.  It  is 
formed  of  eight  separate  cribs,  one  irregular  angle  crib,  measuring  12 
feet  on  its  face,  and  seven  regular  cribs,  each  30  feet  lojig  and  20  feet 
wide,  and  7  feet  deep. 

The  cribs  were  built  in  1874-1875  of  sawed  hemlock  timber  12  inches 
square,  had  tight  floors  upon  screw-bolted  grillages,  and  were  sunk,  in 
1874-1875,  in  a  foundation  trench  dredged  to  8  teet  depth  at  extreme 
low  water  where  the  natural  depth  was  4  feet.  The  cribs  are  still 
sound. 

The  superstruction  was  built  upon  them  in  1874-1875  of  12-inch  square 
pine  timber,  4  feet  high,  filled  with  loose  stone  and  decked  with  3-inch 
pine  plank  laid  crosswise,  with  2-inch  spaces.  '  This  has  not  since  been 
renewed,  and  is  decayed,  but  still  in  position. 

Section  B  is  93^  feet  long,  from  last  section  northward.  It  is  formed 
of  3  separate  cribs,  each  30  feet  long,  20  feet  wide,  and  about  9  feet 
deep.  They  were  built  in  1880  like  those  of  the  last  section,  with  simi- 
lar superstructure,  and  sunk  in  a  trench  dredged  to  8  feet  depth. 

The  cribs  are  still  sound,  but  the  superstructure  needs  repair. 
'  Section  O  is  183  feet  long,  from  last  section  northward.  It  is  formed 
of  six  separate  cribs,  each  30  feet  long,  20  feet  wide,  and  about  9  feet 
deep.  They  were  built  in  1881  like  those  of  the  last  section,  except  that 
the  foundation  trench  was  not  dredged  for  all  the  cribs,  its  completion 
being  prevented  by  encountering  a  mass  of  large  bowlders  embedded 
in  clay,  which  the  dredge  could  not  remove. 

One  of  the  cribs  rested  partly  upon  these  bowlders  and  partly  upon 
the  riprap,  and  others  rested  partly  upon  the  sand  among  the  bowlders, 
and  about  100  feet  afterwards  settled  irregularly. 

The  superstructure  was  built  upon  the  cribs  in  the  same  season,  1881, 
and  has  not  since  been  repaired,  except  that  in  1884  it  was  leveled  for 
98  linear  feet  by  raising  the  east  wall  2  to  3  feet  and  relaying  the  deck. 
Fifty  feet  of  this  again  needs  similar  leveling,  refilling,  and  re^lecking. 

Section  D  is  60  feet  long  from  the  last  section  northward,  and  forms 
the  outer  end  of  the  pier. 

It  is  formed  of  two  cribs  similar  to  those  built  in  1874-1875  and  since, 
each  30  feet  long  and  20  feet  wide  and  12  feet  deep.  The  cribs  were  built 
1883,  of  sawed  hemlock  timber^  10-inches  by  12-inche8  square  (the  two 
upper  courses  being  of  white  pme),  with  tight  floors  ui)on  screw-bolted 
grillages,  and  they  were  sunk  upon  a  bed  of  riprap  3  feet  deep  and  40 
feet  wide,  where  the  natural  depth  was  about  10  feet  at  extreme  low 
water. 

The  superstructure  was  built  upon  them  4  feet  high  in  1883.  llie 
cribs  have  not  settled  at  all,  and  now  stand  level,  2  feet  above  tlie  ad- 
joining iiTCgular  work. 

The  outer  end  of  the  pier  was  breached  at  some  time  prior  to  1890, 
the  stone  filling  was  washed  out  to  9  feet  depth,  from  the  outer  half  of 
the  outer  crib,  and  the  entire  end  wall  is  now  gone,  the  deck  and  super- 
structure remaining. 

It  is  fully  exposed,  and  will  be  destroyed  unless  the  end  is  rebuilt. 

(3)  Host  pier. — This  has  a  total  length  of  571^  feet,  with  a  varying 
width  of  15  to  20  feet  as  described  below.  It  was  all  built  between 
1872  and  1880,  and  was  formed  of  cribs,  each  30  feet  in  length,  15  to  20 
feet  in  width,  and  generally  6  to  8  feet  in  depth. 

The  cribs  were  built  of  sawed  hemlock  timber,  12  inches  siiuare,  had 
tight  floors  upon  screw-bolted  grillages,  and  were  sunk  on  the  natural 
bottom  in  depths  of  G  to  8  feet  at  extreme  low  water.    The  supei;structure 
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was  built  upon  the  cribs  during  the  same  year,  of  12-inch  square  pine 
timber,  4  feet  high,  filled,  as  were  the  cribs,  with  loose  stone,  and  decked 
with  3-inch  pine  plank  laid  crosswise  with  2-inch  spaces. 

The  different  sections  were  built,  first  at  one  end  of  the  jetty  and 
then  at  the  other  end,  as  seemed  most  useful. 

Section  A,  beginning  140  feet  from  the  present  shore  line  (at  the  end 
of  a  private  wharf,  since  destroyed),  extending  85^  feet  northward  into 
the  lake,  16  feet  wide.  It  was  formed  of  three  cribs,  two  30  feet  long, 
and  one  25 J  feet  long.  They  were  sunk  ui)on  the  remains  of  a  wreck^ 
private  wharf,  leveled  to  receive  them.  Its  superstructure,  also  16  feet 
wide,  was  4  feet  high.  Both  were  built  in  1880  and  are  still  in  flair  con- 
dition. 

Section  B,  62  feet  in  length,  15  feet  in  width,  built  in  1877,  and  not 
since  renewed. 

Section  C,  30  feet  in  length,  20  feet  in  width,  built  in  1877,  and  not 
since  renewed. 

Section  D,  92  feet  in  length,  20  feet  in  width,  built  in  1873,  and  not 
since  renewed. 

Section  E,  180  feet  in  length,  120  feet  in  width,  built  in  1872,  and  not 
since  renewed. 

Section  F,  122  feet  in  length,  20  feet  in  width,  built  in  1873,  and  not 
since  renewed. 

In  all  these  sections  the  cribs  are  sound,  but  the  superstructure  needs 
renewal,  without  which  the  whole  will  be  wrecked. 

(4)  Sheet-piling. — Of  the  constructure  to  arrest  sand  drift  tcom  the 
harbor  beach  to  the  channel  into  the  creek,  which  was  proposed  in 
1884,  200  linear  feet,  from' the  east  side  of  the  creek  outlet  eastward 
toward  the  land  end  of  the  east  jetty  have  been  built  during  the  fiscal 
year.  The  work  was  done  by  hired  labor,  at  a  total  cost  of  $1,555.85, 
equal  to  $7.78  per  linear  foot  complete.  . 

The  structure  is  sand-tight,  being  formed  of  the  Wakefield  patent 
sheet-piling.  Its  oak  wale-pieces  are  below  the  line  of  no  decay,  and 
they  are  tied  back  by  iron  rods  to  logs  buried  in  the  bottom,  upon 
which  the  accretion  will  probably  form,  so  that  the  structure  may  be 
expected  to  be  a  permanent  one.  It  has  already  produced  an  effect  in 
causing  a  scour  of  the  shoal  between  it  and  the  breakwater,  but  dredg- 
ging  wll  be  needed  to  make  a  navigable  channeL 

CHANNEL. 

The  channel  between  the  jetties,  behind  the  breakwater  and  400  feet 
up  the  creek,  had  been  dredged  in  former  years  to  8  to  9  feet  depth  at 
extreme  low  water;  but  it  has  since  shoaled  to  7  feet  between  the  jet- 
ties and  2  feet  at  the  creek  outlet.  The  dredging  which  has  been  done 
is  as  follows: 

In  1874, 14,189  cubic  yards  of  sand  and  gravel  were  removed  at  32J 
cents  per  cubic  yard,  making  an  effective  depth  of  8  feet  at  extreme 
low  water,  25  to  '40  feet  wide  and  600  feet  long  between  the  jetties,  and 
10  feet  depth  for  50  feet  width,  and  400  feet  length  behind  the  west 
breakwater  to  the  creek  outlet,  and  40  feet  width  for  400  feet  up  the 
creek. 

This  dredging  made  knowai  the  existence,  in  the  space  between  the 
jetties,  of  a  deposit  of  bowlders  embedded  in  stiff  clay  and  cemented 
gravel,  which  was  most  diOicult  to  iremove,  none  of  which  was  taken 
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out  Tintil  the  next  year  (1875)  when  a  special  contract  was  made  for  its 
removal.  XJnder  this  contract,  in  1875,  7,700  cubic  yards  of  hard  mate- 
rial was  excavated  between  the  jetties  at  70  cents  per  cubic  yard,  and 
2,173  yards  of  sand  and  mud  was  excavated  from  the  creek  channel  at 
20  cents  per  cubic  yard.  This  gave  an  entrance  130  feet  wide  and  9 
feet  deei)  at  extreme  low  water. 

In  October,  1879,  the  space  between  the  jetties  (then  222  feet  long) 
had  7  and  8  feet  depth  at  extreme  low  water,  but  the  cut  behind  the 
breakwater  and  up  to  the  creek  outlet  had  filled  with  sand  from  the 
harbor  beach,  so  that  there  was  only  2 j  to  4  feet  depth  at  extreme  low 
water  for  30  feet  width.  In  1880  the  entrance  was  dredged  to  8  feet 
depth  at  extreme  low  water  for  150  feet  eastwam  from  the  west  jetty, 
and  for  250  feet  northward  from  its  junction  with  the  west  breakwater. 
Behind  the  breakwater  the  same  depth  was  made  for  a  width  from  the 
breakwater  of  70  feet  at  the  shoulder  angle,  narrowing  to  50  feet  at  the 
creek  outlet,  and  thence  for  50  feet  width  up  the  creek.  In  this  yeiir 
there  was  removed  20,450  cubic  yards  of  sand,  gravel,  and  mud  at  18 
cents  per  cubic  yard,  and  806  cubic  yards  of  bowlders  and  hard  mate- 
rial at  $1  per  cubic  yard. 

Since  1880  no  more  dredging  has  been  done.  Meantime  the  west 
jetty  has  been  extended  336  feet  further  into  the  lake,  so  that  the 
entrance  is  better  sheltered  from  sand  drift,  and  7  to  8  feet  depth  con- 
tinues in  it. 

The  space  behind  the  breakwater  has  again  filled  with  sand  from  the 
harbor  beach,  but  this  movement  will  be  arrested  by  the  sand-tight 
jetty  just  completed. 

The  removal  of  10,000  cubic  yards  of  sand  from  behind  the  break- 
water and  from  the  creek  outlet  will  give  an  eftective  depth  of  7  to  8 
feet  at  extreme  low  watw,  and  will  make  the  harbor  available  for  the 
small  vessels  suited  to  the  coasting  trade. 

OPERATIONS. 

An  exaniination  by  borings  was  made  along  the  line  of  the  proposed 
sand-tight  jetty  in  the  fall  of  1891,  to  see  if  it  would  be  possible  to  drive 
l)iles  there.  The  results  indicated  that  work  of  this  kind  would  be 
entirely  practicable.  Accordingly,  material  was  purchased  and  a  party 
was  sent  to  Pultney  ville  to  construct  about  200  feet  of  this  work.  Ojiera- 
tions  were  begun  November  19  and  continued  until  January  9, 1892, 
when  it  was  completed.  The  Wakefield  patent  sheet  ])iliDg  was  used, 
and  the  owner  was  paid  ^  royalty  of  20  cents  a  running  loot  of  com- 
pleted structure  for  the  use  of  this  patent.  The  piles  bs  used  here 
were  built  up  of  three  oak  planks,  12  inches  wide  and  2  inches  thick, 
bolted  so  as  to  form  a  tongued-and-grooved  pile  of  proper  length.  They 
can  be  driven  in  close  contact,  and  form  a  structure  that  is  neaily  water- 
tight. 

This  particular  form  of  patent  sheet  piling  has  been  elsewhere  used 
on  the  public  works,  and  has  been  described  in  the  Reports  of  the 
Chief  of  Engineers.  The  piling  is  stregthened  by  oak  wale  pieces, 
which  are  below  the  line  of  no  decay,  and  is  tied  back  by  iron  rods  12 
feet  long  to  logs  in  the  bottom,  the  object  of  this  being  to  prevent  the 
piling  from  being  pushed  over  towards  the  channel  by  sand  which  will 
probably  gather  behind  it. 

The  cost  was  $1,555.85,  or  |7,78  per  running  foot  complete. 

ENG  92 161  p  ^^^T^ 
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The  items  are  as  follows: 

Labor $739.49 

Lnmbdr 653.30 

Stone  (and  protecting  tlie  outer  end) 24.50 

Other  materials  and  tools 98.96 

Use  of  patent  right 39.60 

Total 1^555.85 

Itt  addition  to  this,  $62.63  was  expended  during  the  year  for  engi- 
neering and  office  expenses. 

EEMARKS. 

A  good  deal  of  dredging  has  been  done  in  the  past  before  the  con- 
struction of  the  bulkhead,  but  the  moving  sand  has  reduced  the  avail- 
able depth  between  the  jetties  to  about  7  feet;  and  along  the  break- 
water and  at  the  mouth  of  the  creek  the  channel  is  only  &ree  or  four 
feet  deep. 

This  renders  it  impossible  for  vessels  to  approach  the  wharves  and 
warehouses  which  are  within  the  mouth  of  the  creek,  and  therefore 
the  harbor  is  well-nigh  useless.  The  few  vessels  that  do  come  here  are 
forced  to  lie  at  the,  outer  end  of  the  jetty  channel  in  an  exposed  i)08i- 
tion  and  transfer  their  cargoes  to  small  boats.  As  a  result  conmierce 
has  almost  disappeared. 

The  superstruction  of  the  breakwater  and  a  greater  part  of  that  of 
the  jetties  is  now  very  much  decayed.  It  ought  to  be  renewed  at  once. 
If  this  was  done,  and  the  sand-tight  bulkhead  completed  and  the 
channel  thoroughly  dredged  out,  it  would  complete  the  proposed 
improvement  and  make  valuable  the  work  already  done.  It  would 
afford  a  sate  and  good  hai*bor  for  small  vessels  (the  class  that  most  need 
it)  between  Great  Sodus  Bay  and  Charlotte,  a  stretch  of  exposed 
coast  some  35  miles  long,  which  now  offers  no  shelter  whatever.  There 
is  no  other  place  in  my  district  where  a  small  amount  of  money  would 
produce  such  marked  benefit. 

The  amount  now  available,  being  less  than  $400,  is  too  small  to  enable 
me  to  undertake  any  of  this  work. 

Name  of  harbor,  Pultney ville,  N.  Y. ;  collection  district,  Genesee,  N.  Y. ;  nearcat 
light-house.  Great  Sodus,  New  York;  nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement. 

July  1,  1891,  balance  unexpended $1,987.71 

June  30, 1892,  amount  expended  during  fiscal  year 1,618.48 

July  1, 1892,  balance  unexpended 369.23 

^ount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 369. 23 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  9, 000. 00 
Submitted  in  compliance  with  req,uirementfl  of  sectioua  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Arrivals  and  departwres  of  vessels  at  Pultneyville  Harbor,  New  York,  during  fiscal  year 

ending  June  SO,  189B. 

ABBIYAL&L 


Trade  engaged  in. 


Steamers. 


Komber. 


Registered 
tonnage. 


Sailing  vessels. 


Number. 


Registered 
tonnage. 


Home,  on  lake.... 
foreign,  on  lake.. 


Total 

American  owned . . 
Canadian  owned. 


300 


300 
300 


208 

76 

132 


Sum  total,  8  arrivals;  508  registered  tonnage. 

DEPARTURES. 


Steamers. 

Sailing  vessels. 

Trade  engaged  in. 

Namber. 

Registered 
tonnage. 

Number. 

KeglMtered 
tonnage. 

Home,  on  lake • 

4 

800 

1 
3 

76 

!Poreififn   uii  Iftke. ••.••.....••.••*«•••••••.••••••.•••••••- 

182 

Total 

4 

300 

4 

208 

Sam  total,  8  departures ;  508  registered  tonnage. 

Greatest  draft  of  vessels^  7  feet. 
Greatest  tonnage;  76  registered  tons. 
Greatest  load,  §2  net  tons. 


Receipts  and  shipments  hy  lake  at  Pultneyville  Sarhor,  New  York,  during  fiscal  year  end- 
ing June  SO,  1892. 


Receipts. 

Shipments. 

Trade. 

Passen- 
gers. 

Merchan- 
dise. 

Lum- 
ber, etc. 

Passen- 
gers. 

Fruit. 

Home  on  lake .., 1 

No. 
1,000 

Net  ton*. 

Tons. 

No. 
1,000 

Tont. 

IForeis2!n  on  lake .........................................  . 

6 

103 

56 

Total 

1,000 

6 

103 

1,000 

56 

For  the  purpose  of  redaction  to  tons  weight  the  following  is  assumed :  Barrels  oil,  7 
equal  Iton;  M  lumber,  1  equals  1^  tons;  crates  fruit, 20  equal  1  ton;  railroad  ties  and 
poles,  12  equal  1  ton ;  cord  w  ood  and  posts,  1  equals  1^  tons  j  live  animals,  4  equal  1  ton . 


Digitized  by  VjOOQIC 


2564      REPOBT   OF  THE  CHIEF   OF   ENGINEJSE8,  U.  S.  ABMT. 

00.3. 

IMPROVEMENT  OF  HARBOK  AT  GREAT  SODUS  BAY,  NEW  YORK. 

OBJEOT. 

To  secure  a  navigable  channel  from  Lake  Ontario  to  Great  Sodas 
Bay  with  a  depth  of  15  feet. 

Great  Sodus  Bay  is  5  miles  long,  2  to  3  miles  \vide,  is  de^p  and  land< 
locked,  and  is  situated  midway  between '  Oswego  and  the  Genesee 
Eiver.  It  is  the  coal-shipping  port  on  Lake  Ontario  for  the  Pennsyl- 
vania Kailroad. 

]?ROJE0T. 

1828. — ^To  contract  the  entrance  to  Great  Sodus  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores  and  to  define  and 
project  a  channel  470  feet  wide  by  piers  extending  to  deep  water  in 
Lake  Ontario. 

1882. — ^To  extend  the  piers  to  the  15-foot  curve  in  the  lake  and  to 
dredge  the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

PRESENT  WORKS. 

The  project  has  been  completed,  except  that  the  east  jetty  lacks  800 
feet  of  reaching  the  curve  of  15  feet  at  extreme  low  water  and  that  the 
channel  has  not  been  dredged  to  15  feet  for  its  full  width. 

The  dredging  has  been  confined  to  the  western  half  of  the  space  be- 
tween the  jetties,  and  the  channel  thus  made  has  not  been  permanent. 

Excavation  of  the  full  width  (except  60  feet  next  the  jetties)  to  15 
feet  at  extreme  low  water  is  now  in  progress. 

The  piers  and  jetties  which  contract  the  entrance  and  define  and 
shelter  the  channel  were  originally  built  in  1820-1834.  They  were 
started  from  the  west  and  the  east  sides  of  the  entrance,  naturally 
about  4,000  feet  wide,  and  were  extended  toward  the  center,  where 
they  were  continued  northward  by  parallel  jetties,  470  feet  apart 
across  the  8-foot  bar,  from  deep  water  in  the  bay  to  the  deep  water  in 
the  lake. 

These  piers  and  jetties  defining  and  sheltering  the  channel  were 
built  in  1820-1834,  and  were  composed  of  cribs  of  timber,  each  18  feet 
wide  and  30  feet  long,  sunk,  end  to  end,  upon  the  natural  sand  and 
gravel  bottom  in  as  close  contact  as  practicable  by  filling  them  with 
loose  stone. 

The  cribs  were  formed  of  round  logs,  hewed  flat,  fFamed  together 
and  bolted  with  iron  drift  bolts  and  w(K)den  treenails.  They  appear  to 
have  had  floors  of  slabs,  and  were  allowed  to  settle  into  the  natural 
sandy  bottom  for  part  of  the  season  before  building  upon  them  the  con- 
tinuous superstructure  of  hewed  timber.  These  old  cribs,  in  part  or 
whole,  are  still  in  place,  and  are  sound  below  mean  water  level. 

The  diflferent  portions  of  the  works  may  be  described  as  follows: 

(i)  West  breakwater.— Th\%  has  a  total  length  of  2,200  feet.  It  was 
built  18  feet  wide,  with  a  superstructure  of  same  width,  in  1829-1834. 

The  cribs  were  each  18  leet  wide  and  30  feet  long,  and  starting  at 
the  beach  line  gradually  increased  in  depth  to  8  feet  where  they  joined 
the  jetty. 

Section  A|  1,693  feet  long  from  west  shore  eastwards    The  cribs 
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were  bnilt  in  1829-1834,  aud  are  still  sound.  The  superstructure  was 
built  at  the  same  time,  was  never  renewed,  and  has  long  since  decayed. 
The  whole  structure  is  buried  and  covered  by  the  accretion  of  the  beach 
sand  outside  it,  and  its  maintenance  has  been  unnecessaory. 

Section  B,  241  feet  long  in  continuation  of  the  last  section.  The  cribs 
were  built  in  1829-1834,  aud  are  still  sound.  The  superstructure  was 
not  renewed,  for  the  same  reasons  given  above,  until  1888,  when  the 
owner  of  the  adjoining  tract  of  land  formed  by  accretion  renewed  it  14 
feet  wide  and  4*  feet  high. 

Section  C,  2G6  feet  long  in  continuation  of  the  last  section  to  the 
west  jetty.  The  cribs  were  built  in  1829-1834,  and  are  still  sound.  The 
superstructure  was  renewed  by  the  United  States  in  1877-1878  207 
feet,  14  feet  wide  and  59  feet  next  the  angle,  18  feet  wide.  Upon  the 
latter  stands  the  inner  range  beacon  and  the  United  States  water 
gauge. 

(2)  We9tpier  or  jetty.— This  is  1,580  feet  long,  18  to  20  feet  wide,  as 
follows: 

Section  A,  from  shoulder-angle  at  junction  with  breakwater,  975  feet 
northward,  18  feet  wide.  The  crib  structures  built  in  1829-1834  were 
wrecked  to  an  average  depth  of  4^  feet  below  mean  water  level  be- 
tween 1857-1866.  Had  new  cribs  sunk  on  top  of  the  wrecked  ones  1866- 
1868.  Are  now  sound,  but  in  bad  condition,  allowing  free  passage  of 
sand  into  the  channeL 

The  superstructure  was  built  of  timber  filled  with  loose  stone  at  the 
same  date  as  the  cribs  and  was  continuous  over  them.  It  received 
general  repairs  in  1845  and  again  in  1852,  but  was  all  decayed  and  de- 
stroyed prior  to  1866,  when  its  renewal  was  begun,  and  was  completed 
in  1869. 

In  1877, 150  feet  from  the  angle  northward  was  again  renewed,  and 
in  1880  the  remaining  825  feet  was  also  renewed. 

Section  B  from  the  last  section  northward  is  285  fe>et  long  and  18  feet 
wide.  The  cribs  were  built  is  1829-1834,  and  otherwise  have  the  same 
history  as  the  last  section,  and  were  rebuilt  as  they  were  in  1866-1868. 
The  superstructure  was  built  upon  them  in  1866-1868  and  was  first  re- 
built in  1889. 

Section  G  from  the  last  section  northward  is,134feet  long  and  18  feet 
wide,  the  outer  40  feet  being  a  pier  head  40  feet  square.  This  section 
was  built  in  1869,  and  was  formed  of  three  cribs,  each  30  feet  long  and  18 
feet  wide,  and  a  pier  head  at  the  outer  end  40  feet  square,  having  an 
open  central  space  18  feet  square  tor  a  light-house  foundation.  The 
cribs  were  built  of  sawed  hemlock  timber  12  inches  square  and  had  tight 
fif>ors  laid  upon  screw-bolted  grillages.  The  foundation  was  prepared 
for  these  cribs  by  dredging  a  trench  to  about  12  feet  depth,  in  which 
they  were  sunk.  The  superstructure,  five  courses  high  of  12  by  12  inch 
pine  timber,  was  built  upon  them  in  1869,  but  had  to  be  leveled  and  re- 
decked  in  1871,  the  structure  having  settled.  The  superstructure  was 
next  renewed  in  1889,  when  the  pier-head  crib  was  cut  down  to  line  of 
no  decay  and  decked  at  that  level  with  solid  timber. 

Section  D  extends  from  the  last  section  185  feet  northward  to  the  15- 
foot  curve  of  extreme  low  water.  This  section  is  20  feet  wide  and  was 
built  complete  in  1883.  The  cribs  were  each  30  feet  long  and  20  feet 
wide  and  13  feet  deep,  and  were  formed  of  sawed  10-inch  by  12-inch 
timber  (the  lower  11  feet  of  hemlock  and  the  upper  2  feet  of  pine)  and 
had  partly  open  floors  made  of  3-inch  plank  laid  18  inches  apart  upon 
screw-bolted  grillages.  The  cribs  were  placed  upon  a  riprap  founda- 
tion 40  feet  wide  and  4  to  5  feet  thick,  deposited  in  a  trench  dredged 
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for  the  purpose,  costing  50  cents  per  cubic  yard  for  the  excavation  an4 
$1.30  per  cubic  yard  for  the  riprap  in  place. . 

The  superstructure  was  built  upon  the  cribs  the  same  season  and 
consisted  of  four  courses  of  10-inch  by  12-inch  pine  timber  (with  a  tight 
deck  of  3-inch  pine  plank)  filled  with  loose  stone. 

In  1891  the  outer  end  was  cut  by  a  barge  down  to  6  feet  below  water, 
requiring  the  renewal  of  the  end  of  the  crib  and  superstructure. 

3.  East  breakwater. — This  has  a  total  length  of  1,651  feet  from 
Charles  Point  on  the  east  side  of  the  bay  westward  to  join  the  east 
jetty.  The  original  structure,  built  in  1829-1843,  was  not  repaired  nor 
renewed  until  1874.  The  superstructure  and  cribs  were  then  gone  to 
about  the  level  of  the  surface  of  the  bar  in  which  the  cribs  were  em- 
bedded, which  was  at  an  average  depth  of  1  foot  below  extreme  low- 
water  level. 

Section  A,  the  shore  arm,  from  Charles  Point  to  the  lake  arm,  is  216 
teet  long  and  14  feet  wide,  with  5  feet  total  height  of  cribs  and  super- 
structure. It  was  built  in  1884  and  sunk  upon  the  natural  bottom  in 
about  2  feet  depth  of  water.    It  is  in  good  order. 

Section  B  is  511  feet  long  and  14  feet  wide;  is  part  of  the  original 
structure  built  in  1829-1843. 

It  was  first  renewed  in  1874,  when  four  courses  of  continuous  sux)er- 
structure  was  framed  together  of  12-inch  by  12-inch  pine  timber,  its 
lower  courses  being  securely  bolted  to  the  remains  of  the  old  cribs;  the 
top  being  at  4  feet  above  extreme  low  water.  In  1877-1878,  the  deck 
plank  and  joints  being  decayed  and  broken  but  the  side  timbers  fairly 
sound,  the  top  was  renewed  by  adding  one  course  of  10-inch  by  12-inch 
pine  timber  and  laying  a  new  deck. 

Section  C  is  415  feet  long,  14  feet  wide,  and  has  a  history  similar  to  the 
last  described  section.  Its  'first  renewal  was  made  in  187(^1872,  and 
its  next  and  last  renewal  in  1887-1888* 

Section  D  is  172  feet  long,  14  feet  wide,  was  built  in  1829-1834,  and 
was  first  renewed  in  1870,  but  not  since  then.  The  superstructure  is 
much  decayed. 

Section  B  is  264  feet  long,  14  feet  wide,  was  built  in  1829-1834,  and 
was  first  renewed  in  1876.  The  superstructure  has  not  since  been 
renewed  until  1891,  wh^n  the  western  126  feet  was  renewed  in  parapet 
form,  the  half  toward  the  harbor  being  4^  feet  above  extreme  low 
water,  and  the  lake  half  7J  feet  above  the  same  plane. 

Section  F  is  74  feet  long  to  the  east  jetty,  and  is  18  feet  wide.  It  was 
built  in  1829-1834;  was  first  rebuilt  in  1876,  and  was  next  renewed  in 
1891,  when  it  was  built  in  parapet  form  as  described  in  the  last  section. 

(4)  East  pier  or  jetty. — This  is  1,294  feet  long  from  its  junction  with 
the  east  breakwater  northward  into  the  lake  to  the  lOJ-foot  curve  of 
extreme  low  water.  It  was  originally  built  18  feet  wide  in  1829-1834,  of 
the  same  style  of  crib  work  as  formed  the  west  ietty,  and  was  extended 
20  feet  wide  in  1883-1884.    Its  details  are  as  follows: 

Section  A  from  angle  with  east  breakwater  440  feet  northward  was 
built  in  1829-'34.  It  was  first  repaired  in  1853  by  renewal  of  super- 
structure,  and  this  was  again  done  in  1875-1876. 

In  1891  the  superstructure  was  again  renewed,  this  time  in  parapet 
form  with  the  half  next  the  channel  4j^  feet  above  extreme  low  water, 
and  the  other  half  3  feet  higher. 

Section  B  is  500  feet  long  and  18  feet  wide,  and  was  originally  built 
in  1834.  The  superstructure  was  first  repaired  in  1853,  but  was  de- 
stroyed between  that  date  and  1869,  when  it  was  necessary  to  rebuild 
cribs  and  superstructure  from  an  average  depth  of  4^  feet  below  mean 
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water  level  to  about  4  feet  above  the  same  plane.    The  snperstructure 
was  last  rebuilt  in  1890^  not  in  parapet  form. 

Section  C  is  154  feet  long  and  20  feet  wide,  and  was  bnilt  complete 
in  1883;  the  details  of  its  construction  being  the  same  as  those  of  Sec- 
tion B  of  the  west  jetty,  wiich  has  already  been  described. 

Section  D  is  200  feet  long  and  20  feet  wide,  and  was  built  complete 
in  1885.  It  was  formed  of  cribs  each  50  feet  long,  20  feet  wide,  and  12J 
feet  high,  built  of  10  by  12  inch  hemlock  timber  with  two  upper  courses 
of  pine  timber. 

The  floors  were  built  in  the  center  only,  and  were  omitted  for  a  width 
of  4  feet  along  each  side.  The  cribs  were  sunk  upon  a^  riprap  founda- 
tion 40  feet  wide,  deposited  in  a  trench  dredged  for  the  purpose  in  the 
sandy  bottom. 

The  continuous  superstructure  of  four  courses  of  pine  timber  was 
built  upon  the  crib  in  1885.  The  cribs  forming  this  work  differ  from 
previously  built  cribs  at  this  harbor  in  being  50  feet  loug  each,  instead 
of  30  feet;  in  having  a  riprap  foundation;  in  having  partly  open  floors; 
also  in^  having,  besides  the  usual  drift-bolt  fastenings,  6  vertical  pine  . 
posts  in  each  crib/extending  from  the  grillage  bottom  to  the  top  of  the 
superstracture  and  screw-bolted  to  each  timber;  and  they  have  a 
tight  deck,  laid  longitudinally,  directly  upon  the  top  set  of  cross-ties. 
This  completes  the  description  of  the  structures  of  this  harbor,  except  the 
sheet-piling,  which  has  been  placed  along  the  west  jetty  to  arrest  the 
drift  of  beach  sand  through  it  into  the  channel.  Of  this  sheet-piling 
the  first  section  was  driven  in  1877  along  the  west  face  of  the  west, 
jetty,  beginning  150  feet  north  from  the  shoulder  angle  and  extending 
60  feet  northward.  In  1887  the  second  section  was  built,  beginning  at 
the  north  end  of  the  first  and  extending  245  feet  northward  along  the 
west  face.  At  this  point  the  substructure  of  cribs  projected  outside 
the  line  of  the  superstructure  about  3  feet,  so  that  it  was  nexjessary  to 
locate  the  third  section  of  sheet-piling  on  the  east  face,  where  it  was 
extended  367  feet  northward  along  the  channel  face  of  the  jetty  during 
1888;  a  tight  cross  bulkhead  being  driven  between  two  cribs  to  unite 
the  two  sections. 

The  sheet-piling  consists  of  4-inch  by  12-inch  oak  plank,  each  20  feet 
long,  driven  to  a  depth  of  14  to  15  feet  below  extreme  low- water  level, 
and  secured  to  the  superstructui^e  of  the  jetty  by  1-inch  lag  screws 
through  each  pile  and  also  by  6-inch  by  12- inch  continuous  oak  wale 
pieces,  screw-bolted  through  the  piles  to  the  timbers  of  the  crib  work. 

To  arrest  sand  movement  into  the  channel  there  was  also  built  in 
1877  and  1880  upon  the  west  sand  beach,  where  it  had  formed  against 
the  west  jetty,  a  system  of  overlapping  sand-catch  fences  of  a  total 
length  of  760  feet.  These  fences  have  been  effective,  but  they  can  not 
be  maintained  beyond  high-water  line,  and  there  is  generally  a  wide 
space  of  sand  between  them  and  the  water,  from  which  the  prevailing 
westerly  winds  blow  the  sand  across  the  jetty.  This  is  the  source  from 
which  comes  a  considerable  portion  of  the  sand  which  refills  the 
channeL 

CHANNEL. 

18J29. — ^The  space  470  feet  wide  between  the  jetties  had  a  natural 
depth  of  8  feet  in  October,  1829.  This  was  the  actual  depth  at  that 
time,  when  the  water  level  must  have  been  at  least  1  foot,  and  was 
probably  2  feet,  above  extreme  low  water,  this  being  the  average  stage 
of  lake  level  at  this  tune  of  year.    No  plane  of  reference  for  lake  water 
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level  was  established  until  1837,  when  the  present  accepted  extreme 
low- water  level  was  determined  at  Oswego  and  fixed  as  the  zero  of  the 
gauge,  whose  readings  have  since  been  daily  observed  in  feet  and 
hundredths  above  this  zero. 

The  records  of  channel  depths  in  the  various  reports  are  much  con- 
fused during  recent  years,  as  well  as  formerly,  by  variously  stating  the 
depth  as  at  ordinary  low- water  level,  or  at  ordinary  water  level,  or  f^ 
the  actual  depth  a^  a  given  date.  In  this  rei)ort  all  such  reference  will 
be  reduced  to  the  plane  of  extreme  low  water  without  further  comment. 

183(i. — ^The  first  dredging  was  done  at  Great  Sodus  Harbor  in  1836, 
and  was  continued  during  1837  and  1838,  $45,390  being  thus  expended. 

1838. — The  result  was  to  form  a  channel  100  feet  wide,  1,500  feet  long, 
with  11^  feet  depth,  by  removing  about  30,000  cubic  yards  of  gravel 
and  sand. 

1844. — In  August,  1844,  this  channel  was  found  to  have  shoaled  to  9 
feet  depth. 

1856. — ^The  next  dredging  was  done  in  1856,  when  6,233  cubic  yards 
of  sand  was  removed' at  a  cost  not  stated. 

1867. — ^Nothing  more  was  done  until  1867,  when  renewal  of  the  jetty 
was  begun  and  dredging  was  done  under  its  shelter;  9,200  cubic  yards 
were  then  dredged  at  24  cents  per  yard. 

18<)8-'69. — ^The  dredging  was  continued  in  1868  and  1869,  completing 
a  channel  next  the  west  jetty,  200  feet  wide,  1,700  feet  long,  and  10  feet 
deep,  by  removing  about  40,000  cubic  yards  additional. 

1870. — In  1870  the  sand  had  again  drifted  into  this  200-foot  channel 
to  such  an  extent  as  to  reduce  it  to  8  feet  depth  for  its  west  half,  and 
4  to  5  feet  depth  for  its  east  half,  the  undredged  eastern  270  feet  of 
the  space  between  the  jetties  varying  from  2  feet  at  the  inner  end  to  7 
feet  at  the  outer  end. 

1873. — In  1873,  19,000  cubic  yards  of  sand  were  removed  at  35  cents 
per  cubic  yard  measured  in  position,  again  making  the  channel  9  feet 
deep  for  150  feet  next  the  west  jetty,  and  this  was  continued  in 

1874  by  removing  44,977  cubic  yards  of  sand  at  22J  cents,  scow  meas- 
urement, aud  again  making  the  200-foot  channel  9  to  11  feet  deep. 

1881.— Iso  further  dredging  was  done  until  1881,  when  the  channel 
had  again  shoaled  to  a  governing  depth  of  8  feet  and  dredging  was 
resumed. 

1882.— During  1881  and  1882,  42,050  cubic  yards  were  removed  at  23 
cents  per  cubic  yard  in  scows,  making  a  channel  2,300  feet  long,.  120 
feet  w  ide  next  the  west  jetty,  and  11 J  feet  deep. 

1886. — In  1886  dredging  was  again  needed  and  13,224  cubic  yards 
were  removed  at  16  cents  yer  yard,  making  a  channel  50  feet  wide  and 
12  feet  deep. 

1887. — In  1887  the  depth  was  again  reduced  to  9  feet  and  a  centrifu- 
gal pump  was  employed  to  take  the  sand  from  the  channel  and  deliver 
it  on  the  other  side  of  the  west  jetty.  Thirte<ni  thousand  cubic  yards 
of  sand  were  thus  removed,  at  12^  cents  per  cubic  yard,  making  lO^feet 
deep  for  50  feet  width, 

1889-'90. — In  1889  and  1890  a  dipper  dredge  was  again  employed, 
40,942  cubic  yards  of  sand,  gravel,  and  cobblestones  were  removed,  at 
18  cents  per  cubic  yard,  scow  measurement,  and  a  nsivigable  channel 
was  again  made  100  feet  in  width,  2,000  feet  long,  and  15  feet  deep, 
located  30  feet  from  the  west  jetty. 

1802. — In  1892  this  was  found  to  have  again  filled  so  that  there  was 
but  8f  feet  depth,  and  the  new  United  States  dredge  Franfenaohegaji 
work  on  May  30  to  improve  the  channel.  itized  by  CjOOQIc 
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The  following  saiiiniary  shows  the  total  dredging  which  has  beea 
done  and  the  sams  expended  therefor.  For  the  Irst  item,  the  number 
of  cubic  yards  is  computed  from  the  dimensions  of  the  channel 
dredged,  and  the  cost  given  is  the  sum  of  the  appropriations  for  1836, 
1837,  and  1838,  less  $1,000  used  for  repairs,  the  reports  stating  that 
operations  for  those  years  were  otherwise  confined  to  dredging: 


Oate. 

Cubic 
yards. 

Eate  Dcx 
yarci. 

Cost 

1836,1837,1838 » 

33,000 
6,233 
9,200 
40,000 
19,000 
44,977 
42.000 
13,224 
13,000 
40.942 

$1.87 

$45,390 

1856 , 

1867 : 

.24 

.24 

.35 

.224 

.23 

.18 

2,208 

1868,1869 

9,600 
6,250 

1873 

1874 

10,120 

1881,1882 

9,660 

1886 

2,116 

1887 

1,626 

1889,1890 

7,370 

Total : 

261, 676 

94,340 

Comparison  of  a  detailed  survey  made  in  1870  with  another  survey 
made  in  1892  by  the  same  assistant  engineer  serves  to  give  a  definite 
idea  of  the  effect  of  the  dredging  done  during  the  interval. 

It  has  been  repeatedly  stated  in  the  annual  reports  that  the  refilling 
of  the  dredged  part  of  the  channel  was  caused  by  the  movement  of 
sand  into  the  cut  from  the  un  dredged  part. 

Comparison  of  the  surveys  show  that  between  1870  and  1892  the 
undredged  part  has  deepened  for  an  average  of  3  feet  over  an  area 
1,000  feet  long  and  270  feet  wide.  This  indicates  a  movement  of  30^0 
cubic  yards  of  material  into  the  cuts  made  at  different  times.  The 
remainder,  142,000  cubic  yards,  has  come  through  and  over  the  west 
jetty.  Much  of  this  movement  through  the  jetty  was  made  possible  by 
the  unusual  manner  in  which  the  renewal  of  the  wrecked  cribs  below 
water  was  done  in  1867-'68.  The  original  cribs  had  then  been  de- 
stroyed to  depths  varying  from  2  to  10  feet  below  water  (averaging  4^ 
teet).  There  were  sunk,  on  top  of  the  old  substructure,  cribs  whose 
floor  plank  extended  across  from  side  to  side,  placed  3  inches  apart 
instead  of  close  together.  These  spaces  between  the  floor  plank  formed, 
just  above  the  level  of  the  sandy  bottom,  clear  passages  for  sand 
through  the  jetty,  and  through  these  spaces  the  sand  has  flowed  when- 
ever there  were  waves  to  move  it. 


OPERATIONS. 

Tlie  work  of  renewing  the  superstructure  in  the  parapet  form,  accord- 
ing to  the  most  recent  and  approved  plans,  on  section  A  of  the  east 
jetty,  440  feet  long;  section  F  of  the  ejist  breakwater,  74  feet  long,  and 
the  western  120  feet  of  section  E  of  same,  in  all  640  feet,  was  begun 
August  9, 1891,  and  finished  November  6  of  the  same  year.  The  lum- 
ber and  iron  required  for  the  work  were  purchased  by  public  notice  and 
seale<l  proposals;  the  other  material  and  labor  required  was  secured  in 
open  market. 

In  addition  to  the  foregoing  the  same  party  repaired  the  old  light- 
house crib  on  the  west  face  of  the  west  jetty,  and  also  placed  some  80 
cords  of  stone  in  the  portion  of  the  east  jetty  that  was  rebuilt  the  pre- 
vious year  and  which  was  not  wholly  filled  with  stone  at  that  time. 
The  party  also  put  up  a  tool  house  for  use  in  connection  with  the  work 
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at  the  shore  end  of  the  west  jetty.    Old  material  taken  from  the  pier 
which  was  being  repaired  was  nsed  in  its  construction. 

The  total  expenditure  for  the  foregoing  work  was  ^6,481.78,  divided  as 
follows : 

Labor $3,350.76 

Lumber 2,668.09 

Iron 413.55 

Other  material  and  tools 49.38 

Total 6,4I<1.78 

There  was  also  expended  for  engineering  and  office  expenses  during 
the  fiscal  year,  $1,243.62.  Under  the  authority  of  the  Chief  of  Engi- 
neers $4,000  was  expended  from  the  appropriation  for  this  work  toward 
the  purchase  of  a  dredging  plant  for  use  in  the  harbors  in  this  distri<*t. 
On  the  29th  of  May,  1892,  the  United  States  dredging  plant  was  sent 
to  Great  Sodus  Harbor  to  deepen  the  channel  between  the  jetties.  It 
continued  to  work  until  the  end  of  June.  It  was  much  delayed  on  ac- 
count of  breaking  its  spuds,  which  had  been  badly  worn  on  other  work, 
and  also  by  breaking  a  casting  which  could  not  be  quickly  repla<?ed. 
Notwithstanding  this,  how^^er,  it  removed,  up  to  June  30,  11,219  cubic 
yards  of  material.  The  exact  cost  of  tlie  work  can  not  be  given  at  the 
present  time.  The  total  sum  paid  during  the  fiscal  year  in  connection 
with  this  work  was  $500.66,  and  there  was  outstanding  at  the  end  of 
the  year  $1,235.  This  amount  is  estimated,  as  there  are  some  small 
bills  for  supplies  which  have  not  yet  been  received  and  examined.  This 
would  nuike  the  total  cost  per  cubic  yard  a  little  less  than  15^  eent«, 
which  compares  favorably  with  the  cost  of  previous  work  done  under 
contract.  The  price,  15J  cents,  is  really  too  large,  because  it  includes 
the  cost  of  rope  and  other  similar  material  which  can  be  used  for  sev- 
eral seasons. 

The  dredge  will  be  forced  to  stop  work  at  this  place  early  in  July  on 
account  of  lack  of  funds. 

REMARKS. 

It  appears  from  the  records  that  a  large  amount  of  dredging  has  been 
done  in  this  channel  in  the  past,  and  it  also  appears  that  this  dredging 
has  always  been  done  near  the  west  jetty,  the  side  froni  whi(^h  the 
winds  and  waves  bring  in  the  sand.  This  has  put  the  channel  in  the 
phice  where  it  could  be  most  quickly  filled. 

The  sand,  whether  blown  over  the  jetty  by  the  wind  or  washed 
through  it  by  the  waves,  would  most  of  it  come  to  rest  within  200  feet 
of  the  west  jetty,  or,  in  other  words,  in  the  west  half  of  the  channel.  The 
surveys  confirm  this  and  show  that  the  eastern  half  of  the  channel, 
where  no  dredging  has  ever  been  done  is  deeper  now  than  it  was  30  or 
40  years  ago.  In  view  of  this,  it  seems  best  to  me  to  begin  dredging 
on  the  east  side  of  the  channel  and  to  gradually  widen  towards  the 
west.  In  the  meantime  every  eflPort  should  be  made  to  keep  the  sand 
from  getting  into  the  channel,  both  by  inducing  a  growth  of  vegetation 
above  the  high-water  line  along  the  shore  of  the  west  of  the  channel 
and  by  making  the  jetty  perfectly  sand- tight  below  water. 

I  think  the  pier  should  be  extended  to  the  15-foot  curve  as  rapidly  as 
the  means  provided  will  allow  and  that  the  channel  should  be  dredged 
to  its  full  width  in  the  manner  belbre  stated. 

The  work  will  cost  $58,000.  In  addition  to  this  there  should  be  avail- 
able every  year  the  sum  of  $5,000  for  the  maintenance  of^xisting  works 
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by  renewiijg  from  time  to  time,  as  required,  the  perishable  portions  of 
the  structures. 

N»me  of  harbor,  Great  Sodus  Bay,  New  York ;  collection  district,  Oswego,  New 
York;  nearest  light-bonse.  Big  Sodas,  New  York,  a  fixed  white  light  of  the  fourth 
order,  varied  by  a  white  flash  every  2  minutes,  on  a  bluff  three-fifths  mile  west  of 
the  entrance  to  the  bay;  a  fixed  white  light  of  the  sixth  order  180  feet  inside  of  the 
outer  end  of  the  west  pier,  and  a  fixed  red  light  of  the  sixth  order  at  elbow  of  west 
pier.    Nearest  work  of  defense,  Fort  Ontario,  New  York. 

Money  statemenU 

July  1,1891,  balance  unexpended $13,763.80 

June  dO,  1892,  amount  expended  during  fiscal  year 12, 226. 06 

July  1, 1892,  balance  un^xi>ended 1, 537. 74 

July  1, 1892, outstanding  liabilities 1,235.00 

July  1, 1892,  balance  available : 302.74 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15;  .'$02. 74 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30,1894    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

ArrivaU  and  departurea  of  veaaeU  at  Great  Sodus  Harbor,  New  York,  during  fiscal  year 

ending  June  SO,  1S92, 

ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

No. 

Registered 
tonnage. 

No. 

Registered 
tonna|:e. 

No. 

Registered 
tonnage. 

Home,  on  lake 

29 

1 

4,605 
277 

17 
81 

2,»47 
9,781 

19 
2 

7,144 
643 

Foreign,  on  lake 

Total 

30 

20 

1 

4,882 

4,605 

277 

78 
4 
74 

12, 734 
854 

11,880 

21 
7 
14 

7,787 
1,817 
5,970 

American  owned 

rJanfldian  owned ....■.«.. ........«w.. 

Sum  total,  129  arrivals;  25,403  registered  tonnage. 

DEPARTURES. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

No. 

ReKist«red 
tonnage. 

No. 

Registered 
tonnage. 

No. 

Registered 
tonnage. 

Home,  on  lake 

28 

4 

4,636 
391 

11 
66 

1,935 
10,600 

5 
16 

1,355 

Foreign,  on  lake 

6,432 

Total 

32 

5,027 

77 

12,535 

21 

7,787 

Sum  total,  130  departures;  25,349  registered  tonnage. 


Greatest  draft  of  vessels,  10^  feet. 
Greatest  tonnage.  541  registered  tons. 
Greatest  load,  993  net  tons  of  coal. 
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BeceipU  and  ahipmwta,  l^y  lake,  at  Great  8odm  Harbor,  Xeu^  York,  during  fi%eaX  ye 

ending  June  SO,  189^, 


■ 

Receipts. 

Shipments. 

Trade. 

Pas- 
sen- 
ders. 

Grain. 

Railroad 
ties. 

Lumber. 

PaAseu- 
gers. 

Grain. 

Merchan- 
dise. 

OmO. 

0 
Homd,  on  lake..... 

No. 
10 

mi  ions. 
308 

Ton$. 

Torn, 

No. 
1,303 

NetUm9. 
183 

Net  tons. 
54 

463 

Foreign. on  lake -m.. 

1,309 

1,799 

189 

16 

31,  7U 

Total 

10 

1,617 

1,799 

189 

1,303 

183               70 

32,174 

.  Navigation  closed  November  26, 1891 ;  oavigation  opened  April  18, 1892. 

For  the  purpose  of  reduction  to  tons  weight  the  following  is  assniued:  Barreln  oQ, 
7  equal  1  ton;  thousand  feet  lumber,  1  equals  1^  tons;  crates  fruit,  20  equal  Itoo; 
railroad  ties  and  poles,  12  equal  1  ton;  cord  wood  and  posts^  1  equals  1^  tons;  liTe 
animals,  4  equal  1  ton. 


OO4. 

IMPROVEMENT  OP  HARBOR  AT  LITTLE  SODUS  BAY,  NEW  YORK. 

OBJECT. 

To  secure  a  channel  from  Lake  Ontario  into  Little  Sodus  Bay  of  nav- 
igable width  and  of  depth  not  less  than  15  feet  at  extreme  low  water. 

Little  Sodus  Bay  is  2  miles  long,  three-fourths  of  a  mile  wide,  is  deep 
and  land-locked,  and  is  situated  midway  between  Oswego  and  Great 
Sodus,  or  13  miles  west  of  Oswego.  It  is  the  coal- shipping  port  on 
Lake  Ontario  for  the  Lehigh  Valley  Railroad. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  to  the  bay  to  a  width  of 
250  feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  ex- 
treme low  water  by  parallel  piers. 

PRESENT  WORKS. 

The  project  has  been  completed,  except  that  the  west  and  the  east 
jetties  lack  200  feet  and  465  feet,  respectively,  of  reaching  the  15-foot 
curve  and  that  the  whole  of  the  channel  between  the  jetties  has  not 
been  dredged  to  15  feet,  12  feet  at  extreme  low  water  being  the  govern- 
ing depth. 

The  undredged  part  of  the  channel  is  the  outer  500  feet  of  the  space 
between  tlie  present  jetties  and  200  feet  additional  beyond  the  end  of 
the  west  jetty.  The  material  is  tough  hard-pan,  requiring  blasting 
before  it  can  be  dredged. 

The  breakwaters  and  jetties  which  contract  the  entrance  and  define 
and  slielter  the  channel  were  begun  in  1^54,  though  the  works  now 
forming  the  harbor  have  been  built  since  I867.  They  consist  of  crib- 
work  breakwaters  extended  from  the  west  and  the  east  sides  of  the 
entrance  (naturally  2,500  feet  wide  in  1867)  upon  the  gravel  bar,  which 
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is  characteristic  of  this  and  of  all  the  bays  on  the  sonth  shore  of  Lake 
Ontario. 

The  breakwaters  were  built  to  the  sides  of  the  natural  cut  through 
the  bar  (which  was  li  feet  deep  in  1853  and  6J  feet  deep  in  1866),  and 
were  thence  extended  north  to  deep  \^ater  in  the  lake  by  parallel  jet- 
ties 250  feet  apart. 

These  structures  were  formed  of  cribs  each  20  feet  wide  and  30  feet 
long,  sunk  end  to  end  upon  the  natural  bottom  in  as  close  contac^t  as 
practic^rble  by  flUing  them  with  loose  stone  gathered  from  the  shores 
of  the  bay  and  lake,  and  by  dredging  gravel  and  dumping  it  into  them. 

The  cribs  were  formed  of  sawed  hemlock  timber  12  inches  square, 
and  10  by  12  inches,  which  was  framed  together  and  bolted  with  iron 
bolts.  The  cribs  had  tight  plank  floors  and  tlie  earlier  ones  were  al- 
lowed to  settle  into  the  natural  gravel  and  sand  bottom  for  x)art  of  tlie 
season  before  building  the  continuous  superstructure  of  12  by  12  inch 
pine  timber,  also  filled  with  loose  stone.  For  the  later  cribs,  a  founda- 
tion was  prepared  by  dredging  a  trench  or  by  depositing  rii>rap. 

At  each  side  of  the  bay  the  junction  of  the  breakwaters  with  the 
shore  was  eff'ected  by  stake  and  fascine  structures,  intended  to  aid  the 
accretion  of  drift. 

The  different  portions  of  the  work  are  described  as  follows:  In  every 
case  where  depth  of  water  is  mentioned  in  this  report,  the  depth  at 
extreme  low-water  level,  or  below  the  zero  of  the  Oswego  gauge  is 
meant. 

(1)  West  breakwater. — The  original  structure  was  built  in  1868,  and 
was  a  peculiar  one,  specially  designed  for  this  place.  It  was  of  trian- 
gular cross  section,  with  13  feet  base  and  13  feet  sides,  built  in  separate 
sections^  25  feet  long,  of  6  by  6  inch  hemlock  frames,  planked  inside 
'  with  2-inch  hemlock  plank,  the  whole  filled  with  loose  stone  and  sunk 
upon  the  crest  of  the  bar  at  depth  of  half  a  foot  to  2  feet. 

Its  total  length  from  the  west  shore  to  flie  west  jetty  was  650  feet. 
Tlie  breakwater  was  built  in  1868,  and  was  destroyed  the  same  year. 

In  1870-^71  the  present  rectangular  crib- work  structure,  469  feet  long 
and  10  feet  wide,  was  built  30  feet  outside  of  and  parallel  with  the  orig- 
inal one.  It  is  still  in  place,  though  much  decayed;  all  but  90  feet  ad- 
joining the  west  jetty  is  buried  beneath  the  accretion  of  the  we«t  beach, 
and  this  90  feet  was  repaired  in  1887.-  In  1887,  there  was  built  in  front 
of  the  breakwater  and  adjoining  the  jetty  200  ieet  of  stake  and  fascine 
work.  This  has  gathered  the  gravel,  and  it  is  probable  that  minor  re- 
pairs to  50  feet  of  the  breakwater  is  all  that  will  be  here  needed  in 
ftiture. 

{2)  West  pier  or  jetty. — ^This  is  1,960  feet  long  and  20  feet  wide,  ex- 
tending across  the  bar  north  to  deep  water  in  the  lake. 

Section  A  is  186  feet  long,  20  feet  wide,  and  was  built  with  its  super- 
structure in  1854. 

The  cribs  forming  the  substructure  were  each  20  feet  wide  and  30 
feet  long,  sunk  end  to  end  upon  the  natural  gravel  bottom  in  as  close 
contact  as  practicable  by  filling  them  with  loose  stone.  The  cribs  were 
formed  of  flatted  logs  framed  together  and  bolted  with  iron  bolts  and 
wooden  tree  nails. 

They  appear  to  have  had  floors  of  slabs,  and  to  have  been  allowed  to 
settle  into  the  natural  gravel  bottom  for  part  of  the  season  before 
building  upon  them  the  continuous  superstructure  of  hewed  timber. 

These  cribs  are  still  in  place  and  are  sound  below  mean  wat-er  level. 
The  superstructure  was  never  renewed  and  has  disappeaied.     Thp 
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breakwater  and  the  beach  line  being  outside  of  this  portion  of  the  jetty, 
it  is  no  longer  necessary  to  keep  it  in  repair. 

Section  B  is  50  feet  long  and  20  feet  wide,  extending  north  in  prolon- 
gation of  section  A.  It  was  originally  built  in  1854  when  the  last 
section  was  built,  but  instead  of  being  abandoned  as  that  has  been,  its 
snperstructure  was  renewed  in  1867,  and  has  since  been  maintained 
arid  forms  the  inner  end  of  the  west  jetty.  The  west  breakwat^  joins 
it  40  feet  north  of  its  soath  end. 

Section  C  is  860  feet  long  in  prolongation  of  the  last  section  north, 
is  20  feet  wide,  and  was  built  with  superstructure  in  1867-'68.  The 
cribs  forming  the  substructure  were  each  20  feet  wide  and  30  feet  long, 
with  tight  floors,  and  were  sunk  upon  the  natural  bottom,  in  depths  in- 
creasing from  6  to  11  feet  at  extreme  low-water  level,  by  partly  filling 
with  loose  stone.  After  building  the  continuous  superstructure  of 
five  courses  of  12  by  12  inch  pine  upon  the  cribs,  the  filling  was 
comi^leted  by  dredging  the  channel  to  12  feet  depth  close  beside  the 
cribs,  and  dumping  the  sand  and  gravel  directly  into  the  crib  work 
from  the  dipper.  The  cribs  settled  into  the  cut  so  that  the  channel 
side  wa«  under  water  and  the  structure  nearly  rolled  over. 

In  1870-'71  it  was  necessary  to  remove  the  deck,  build  up  the  chan- 
nel side  vertically  for  3  feet,  and  relay  the  deck.  No  future  dredging 
can  safely  be  done  nearer  to  this  section  than  30  feet. 

In  1889  the  superstructure  was  first  renewed,  built  this  time  with  10 
by  12  inch  pine  timber,  and  with  longitudinal  tight  deck. 

Section  D  is  150  feet  long  and  20  and  30  feet  wide.  It  was  built  in 
1870-"'71  in  prolongation  of  the  preceding  sections.  The  substnicturewas 
formed  of  four  cribs,  each  20  feet  wide  and  30  feet  long,  and  one  crib  30 
feet  square  for  a  pier  head.  They  were  built  of  sawed  12  by  12  inch, 
hemlock  timber,  with  tight  floors,  and  were  sunk  upon  the  natural  bot- 
tom at  depths  of  10  to  11  feet  by  filling  with  loose  stone.  The  contin- 
uous superstructure  of  four  courses  of  12  by  12  inch  pine  timber  was 
built  upon  the  cribs  the  same  season. 

The  superstructure  was  first  renewed  upon  it  in  1889-'90,  at  the  same 
time  when  renewal  was  made  upon  sections  B  and  0. 

Section  B  is  242  feet  long  in  prolongation  of  last  section;  is  20  feet 
wide,  and  was  built  complete  in  1881. 

The  cribs  forming  the  substructure  are  each  30  feet  long,  20  feet  wide, 
and  were  buit  of  10  by  12  inch  sawed  hemlock  timber,  framed  together 
and  bolted  with  Ij^  iron  drift  bolts.  The  floors  are  of  3-inch  hemlock 
plank,  laid  18  inches  above  the  bottom,  and  with  3-inch  spaces,  upon  a 
screw-bolted  grillage. 

The  cribs  were  filled  with  loose  stone  and  sunk  end  to  end  in  close 
contact  upon  the  natural  bottom,  having  an  average  depth  of  11  feet. 
There  was  no  dredging  or  riprap  for  their  foundation.  The  continuous 
superstructure  of  four  courses  of  10  by  12  inch  pine  timber  was  built 
upon  tlie  cribs  the  same  season  and  filled  with  loose  stone.  The  deck 
was  of  3-inch  pine  plank,  laid  crosswise  and  close  together. 

Section  F  is  272  feet  long  in  prolongation  of  the  last  sections,  is  20  feet 
wide,  and  was  built  complete  in  1883.  The  cribs  were  similar  to  those 
of  the  last  section,  except  that'  their  floors  were  laid  30  inches  above 
the  bottom  and  with  18-inch  spacres.  These  cribs  were  also  sunk  upon 
the  natural  bottom,  having  an  average  depth  of  12  feet  without  dredg- 
ing or  riprap  for  foundation.  The  bottom  was  leveled  for  the  first  crib 
only  by  throwing  in  stone. 

The  continuous  sux>erstructure  of  four  courses  of  10  by  12  inch  pine  was 
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built  the  same  season,  and  was  of  34ne1i  pine  plank,  laid  crosswise  close 
together. 

Section  G  is  200  feet  long  in  prolongation  of  the  last  section,  is  20 
feet  wide  and  was  built  complete  in  1885.  The  cribs  differ  materially 
from  the  former  ones.  Foundation  was  prepared  for  them  in  1884,  by 
forming  ui)on  the  natural  bottom  a  mass  of  random  stone  3  feet  in 
thickness  and  30  feet  in  width.  Upon  this,  in  1885,  were  sunk  the  cribs, 
which  were  each  60  feet  long  and  20  feet  wide  and  14  feet  deep  and  were 
built  of  10  by  12  inch  sawed  hemlock  timber,  except  the  two  upper  courses, 
which  were  of  pine.  In  addition  to  the  usual  drift-bolt  fastening  each 
crib  also  had  six  vertical  pine  posts  extending  from  the  grillage  bottom  to 
the  top  of  the  superstructure  and  screw  bolted  to  each  timber.  The 
floors  were  of  3-inch  hemlock  plank,  36  inches  above  the  bottom,  but  not 
laid  clear  across,  an  open  space  of  4  feet  width  being  left  along  each 
side  to  permit  the  stone  tilling  to  settle.  This  last  feature  has  proved 
to  be  a  radical  defect,  resulting  only  in  a  waste  of  stone  filing  and  requir- 
ing (in  1888)  the  repair  of  the  outer  end,  from  which  all  the  stone  had 
escaped.  It  was  necessary  to  build  and  sink  within  the  crib  four  interior 
cribs  to  close  these  openings,  and  then  to  refill  the  outer  end  of  the  crib 
with  stone. 

The  superstructure  of  four  courses  of  10  by  12  inch  pine,  which  wasbuilt 
upon  the  crib  the  same  season,  1885,  has  a  longitudinal  tight  dect  of  3- 
inch  pine,  laid  directly  upon  the  top  set  of  eross-ties  without  the  usual 
deck  joints.  This  section,  upon  which  the  light-house  stands,  completes 
the  west  jetty. 

{3)  East  breakwater. — This  is  1,850  feet  long,  consisting  of  1,680  feet 
of  shallow  crib  work,  is  20  feet  wide,  placed  upon  the  crown  of  the  bar 
in  depths  varying  from  half  a  foot  above  extreme  low- water  to  2 J  feet 
below  the  same  plane.  It  extends  from  near  the  east  side  of  the  bay 
to  tlie  east  jetty,  its  junction  with  the  east  shore  being  effected  by  170 
feet  of  stake  and  fascine  work. 

Its  details  are  as  follows: 

Section  A  is  170  feet  long  and  8  feet  wide  and  was  built  in  1885,  from 
the  east  shore  to  the  crib- work  breakwater,  which  it  joins  50  feet  west 
of  the  east  end. 

It  consists  of  stakes  and  wire-bound  fascines,  made  from  the  trunks 
and  branches  of  hard-wood  brush,  the  whole  paved  with  stone  gathered 
from  the  lake  shore.  It  has  stood  without  attention  and  is  covered  by 
the  accretion  of  sand  and  gravel. 

Section  B  is  150  feet  long  and  20  feet  wide  and  was  built  in  1878, 
forming  the  east  end  of  the  breakwater. 

It  is  formed  of  5  cribs,  each  30  feet  long,  20  feet  wide,  and  3  feet  deep, 
sunk  upon  the  natural  bottom.  The  cribs  were  built  of  10  by  12  inch 
hemlock  timber,  with  a  close  floor  of  hemlo«k  plank  one  foot  above  the 
bottom. 

The  continuous  superstructure  of  two  courses  of  10  by  12  inch  pine 
timber  was  built  over  the  cribs  the  same  year  and  the  whole  filled  with 
loose  stone  and  decked  with  3-inch  pine  plank  laid  cross- wise,  with  3- 
inch  spaces.  The  deck  was  4J  feet  above  extreme  low  water.  It  has 
not  since  been  renewed,  except  its  western  50  feet,  which  was  included 
in  the  portion  rebuilt  in  parapet  form  in  1891. 

Section  0  is  750  feet  long  and  20  feet  wide.  It  was  originally  built 
in  1875,  its  cribs  and  superstructure  being  of  the  same  descrii)tion  as 
those  of  the  last  section.  Its  superstructure  was  not  renewed  until 
1891,  when  it  was  rebuilt  in  parapet  form.    The  parapet  oi^the  lake 
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front  is  9  feet  wide  and  3  feet  higlier  than  the  harbor  front,  which  was 
rebuilt  at  4J  feet  above  extreme  low-water  level  for  11  feet  width. 

Th«  whole  was  filled  with  loose  stone  and  decked  with  3-inch  longi- 
tudinal pine  plank,  laid  tight 

Section  D  is  540  feet  long,  20  feet  wide,  formed  of  cribS  and  siijHjr- 
structure  like  those  of  the  last  section,  and  was  built  in  1874.  The 
superstructure  was  renewed  in  the  parapet  form  just  described  during 
1889-'90. 

Section  E  is  240  feet  long,  20  feet  wide,  formed  of  cribs  and  super- 
structure like  those  of  the  last  sections,  and  was  built  in  1873.  The 
superstructure  was  renewed  in  the  parapet  form  just  described  during 
1889-'90  in  connection  with  the  last  section.  This  joins  the  east  jetty, 
with  which  its  superstructure  is  bonded. 

(i)  IJast  pier  or  jetty. — ^This  is  1,510  feet  long  from  the  west  end  of 
the  east  breakwater  across  the  bar  to  11^  feet  depth  in  the  lake.  It  is 
located  parallel  with  the  west  jetty  and  250  feet  from  it.  The  sub- 
structure cribs  of  the  inner  512  feet  were  placed  in  a  trench  dredged  30 
feet  wide  in  a  gravel  bar  to  a  depth  of  8  feet  below  extreme  low  water; 
the  next  757  feet  were  placed  in  a  trench  dredged  to  10  feet  below  ex- 
treme loAV  water,  and  the  remaining  241  feet  were  placed  upon  the  nat- 
ural bottom  at  depths  of  10  to  11  feet  The  details  are  as  follows, 
beginning  at  the  inner  end: 

Section  A  is  512  feet  long,  20  feet  wide,  and  was  built  in  1872-'73. 
The  cribs  forming  its  substructure  were  bi^ilt  of  12  by  12  inch  sawed 
hemlock  timber  framed  and  driffc-bolted  together.  They  had  close 
floors  of  hemlock  plank  laid  18  inches  above  the  bottom  upon  the  tim- 
bers of  a  screw-bolted  grillage. 

Each  crib  was  30  feet  long,  20  feet  wide,  and  9  feet  deep.  The  site 
was  prepared  for  the  cribs  by  dredging  across  the  gravel  bar  9^  trench 
30  feet  wide  to  8  feet  below  extreme  low  water,  where  the  natural  depths 
were  2  feet  at  the  inner  end,  increasing  gradually  to  6  feet  at  the  outer 
end.  The  cribs  were  sunk  in  this  trench  by  filling  them  with  loose 
stone. 

The  continuous  superstructure  of  4  courses  of  12  by  12  inch  pine 
timber  was  afterward  built  upon  them  and  was  also  filled  with  loose 
stone  and  was  decked  with  3-inch  pine  plank  laid  cross- wise,  with  3-inch 
spaces.  The  superstructure  was  not  repaired  until  1887,  when  it  was 
renewed  by  building  4  courses  of  10  by  12  inch  pine  timber,  decked 
with  3-inch  longitudinal  plank  laid  tight. 

Section  B  is  757  long  in  prolongation  of  the  last  section,  20  feet  wide, 
and  was  built  in  1881  and  1882.  Each  crib  was  30  feet  long,  20  feet 
wide,  and  12  feet  deep,  the  lower  10  courses  of  hemlock  and  the  upper 
2  courses  pine.  The  cribs  had  close  floors  of  3-inch  hemlock  plank  laid 
18  inches  above  the  bottom  upon  the  timbers  of  a  screw-bolted  grillage. 

The  site  was  prepared  for  the  cribs  by  dredging  a  trench  to  10  feet 
below  extreme  low  water,  where  the  natural  depth  was  from  6  to  10 
feet 

The  continuous  superstructure  of  4  courses  of  10  by  12  inch  pine 
timber  was  built  the  same  season,  filled  with  loose  stone,  and  decked 
with  3-inch  pine  plank  laid  cross-wise,  but  tight  together.  It  has  not 
since  been  renewed. 

Section  C  is  241  feet  long  in  prolongation  of  the  last  section,  is  20 
feet  wide,  and  was  built  complete  in  1883.  Each  crib  was  30  feet  long, 
20  feet  wide  and  12  feet  deep,  the  same  as  those  of  the  last  section. 
The  foundation  was  not  prepared  for  them  by  dredging  or  riprap,  ex- 
cept that  the  bottom  was  leveled  for  the  first  crib  by  thi'owing  in  some 
stone. 
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The  natural  depth  when  the  cribs  were  placed  was  10  to  11  feet  at 
extreme  low  watet.  The  superstructure  was  built  the  same  year,  similar 
to  that  of  the  hist  section. 

This  completes  the  present  ea«t  jetty,  which  is,  however,  about  500 
feet  shorter  than  its  prox)osed  length. 

CHANNEL. 

Prior  to  beginning  the  construction  of  jetties,  there  was  no  perma- 
nent natural  channel  across  the  bar  which  closed  the  entrance  to  the 
bay. 

The  general  width  of  this  bar  from  deep  water  within  the  bay  to  deep 
water  in  the  lake  outside  was  from  600  to  900  feetbetween  6-foot  curves, 
about  2,000  feet  between  12-foot  curves  and  2,600  feet  between  16-foot 
curves.'  These  and  all  depths  stated  in  this  report  are  at  extreme  low- 
water  level,  which  coincides  with  the  plane  of  zero  of  the  Oswego  gauge 
which  was  established  at  extrelne  low-water  level,  in  1*837. 

The  natural  depths  upon  the  crest  of  the  bar  and  in  the  channel 
across  it  varied  from  time  to  time. 

In  1828  and  in  1845  the  crest  of  the  bar  was  above  water  for  most  of 
the  distance  across  the  bay,  the  channel  (at  the  same  place  as  the  pres- 
ent one)  being  stated  in  the  annual  rei)ort  for  1847  '<  to' have  but  2  feet 
of  water."  If  this  meant  the  actual  depth,  which  seems  probable,  its 
reduction  to  extreme  low-water  level  would  give  but  half  a  foot. 

In  1853,  just  before  the  first  jetty  construction,  the  depth  was  IJfeet 
below  extreme  lowwater,  which  was  in  1854  increased  by  dredging, 
under  the  shelter  of  the  west  jetty  to  6  feet.  The  amount  of  material 
then  removed  to  make  the  channel,  which  appears  to  have  been  about 
450  feet  long  and  80  feet  wide,  must  have  been  about  4,000  cubic  yards. 

In  1866,  when  the  next  work  of  improvement  was  begun,  a  detailed 
survey  showed  this  cut  to  be  6^  feet  deep. 

As  the  west  jetty  was  extended  during  1866, 1867,  and  1868,  the  chan- 
nel was  enlarged  by  dredging  close  beside  the  jetty  and  in  August,  1868, 
it  was  reported  to  be  10  feet  deep,  80  feet  wide,  and  800  feet  long.  The 
amount  dredged  is  not  reported,  but  it  appears  to  have  been  about 
15,000  cubic  yards,  at  a  cost  of  24  cents  per  cubic  yard  in  scows. 

In  1869,  the  width  had  been  increased  to  200  feet,  but  in  1871  22,625 
cubic  yards  of  gravel,  sand,  and  mud  were  excavated,  at  17  cents  per 
cubic  yard,  to  make  the  depth  10  feet  over  this  width  for  1,200  feet 
length  from  bay  to  lake. 

In  1872  and  1873  small  amounts  of  dredging  were  done  at  $1  per 
cubic  yard,  but  it  was  limited  to  the  excavation  of  a  trench  for  crib 
foundations  and  no  dredging  was  then  done  in  the  channel. 

In  1875,  a  shoal  about  100  feet  wide  had  formed  across  the  channel 
by  sand-drift  around  the  outer  end  of  the  west  jetty,  which  then  ex- 
tended only  to  the  9-foot  curve.  This  shoal  had  8  feet  depth  and 
1,592  cubic  yards  were  dredged  from  it  at  25  cents  per  cubic  yard,  to 
make  a  passage  80  feet  wide  next  to  the  west  jetty. 

An  exceptionally  high  stage  of  water  prevailed  in  the  lake  in  1876, 
and  no  ftirther  dredging  was  done  until  1879,  when  the  deepening  of 
the  channel  to  15  feet  depth  at  extreme  low  water  was  begun.  During 
1879  and  1880  and  1881  there  were  removed  25,931  cubic  yards  of  gravel, 
sand,  and  mud,  at  18  cents  per  cubic  yard,  scow  measurement,  and  the 
work  was  continued  in  1881  at  17f  cents  per  yard.  At  the  latter  rate, 
43,562  cubic  yards,  scow  measure,  were  removed  up  to  December  1,1881, 
making  15  feet  depth  at  extreme  low  water  for  200  feet  width  And  l;7p0 
feet  length.  Digitized  by  CiOOgle 
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This  carried  the  excavation  out  as  far  as  the  west  jetty  then  extended, 
242  feet  beyond  the  light-house  pier  head.  The  jetty  was  extended  472 
feet  farther  in  1883  and  1885,  but  no  attempt  was  made  to  extend  the 
excavated  channel,  a«  the  fact  was  developed  that  the  material  com- 
posing the  remainder  of  the  bar  was  a  tough  hard  pan,  instead  of  gravel 
and  sand  as  the  rest  had  been,  and  money  for  its  removal  was  not  avail- 
able, 20,000  cubic  yards  being  the  excavation  required  to  make  15  feet 
depth,  the  estimated  cost  being  $1  per  cubic  yard. 

In  1891  the  space  between  the  jetties  had  gradually  shoaled  to  about 
12  feet  by  the  deposit  of  loose  sand  and  mud. 

The  new  United  States  dredge  FrontevKW  began  work  on  October  9, 
1891,  continuing  until  December  1,  when  weather  permitted.  During 
this  time  7,257  cubic  yards  of  sand  and  mud  and  541  cubic  yards  of 
hardpan  were  removed.  The  work  done  showed  that  the  hardpan  is 
too  tough  to  be  dredged  economically  and  that  blasting  will  be  neces- 
sary for  its  removal. 

OPERATIONS. 

The  work  of  removing  the  superstructure  of  800  feet  of  the  East 
Breakwater,  being  all  of  Section  C,  and  the  western  50  feet  of  Section  B, 
was  begun  August  10, 1891,  and  continued  until  Decenjber  21, 1891,  when 
it  was  practically  comf)leted.  There  remains  only  a  small  amount  of 
smoothing  up  and  finishing  now  to  be  done.  This  work  indeed  is  not 
necessary  to  tlie  strength  and  durability  of  the  work,  but  is  mainly  to 
give  it  a  neat  and  workmanlike  appearance. 

The  superstructure  was  built  in  the  parapet  form,  according  to  the 
most  recent  and  approved  design.  The  lumber  and  iron  required  for  the 
work  were  purchased  by  public  notice  apd  sealed  proposals;  the  other 
material  and  labor  required  were  obtaioed  in  open  market.  This  is  an 
excellent  piece  of  work,  and  is  well  and  economically  done.  Its  cost 
was  $7,594.85,  divided  as  follows: 

Labor * $3,047.41 

Lumber 3,449.96 

Iron 559.10 

Stone 498.98 

Otber  material  and  tools .r^ 39,40 

Total 7,594.^ 

Or  at  the  rate  of  $9.49^  per  foot.  This  sum  includes  the  cost  of  an 
unusually  large  amount  of  stone,  which  it  was  necessary  to  purchase  in 
order  to  fill  the  superstructure  on  account  of  its  increased  height 

Under  authority  of  the  Chief  of  Engineers  $5,000  was  expended  from 
the  appropriation  for  this  work  towards  the  purchase  of  a  dredging 
plant  for  use  in  the  harbors  in  this  district. 

The  plant  was  built  at  Oswego,  N.  Y.,  and  was  completed  and  ready 
for  use  early  in  October,  1891.  On  the  9th  of  October  the  plant  was 
sent  to  Little  Sodus  Bay,  for  use  in  deepening  the  jetty  channel.  The 
governing  depth  then  was  12  feet  at  low  water,  and  it  was  intended  to 
deepen  it  to  16  feet.  The  material  to  be  removed,  as  stated  elsewhere, 
was  a  very  hard  and  tough  hardpan.  The  dredge  could  dig  it,  but 
the  rate  of  progress  was  slowj  and  the  severe  strain  that  it  was  neces- 
sary to  put  upon  the  machinery  caused  many  small  breakages.  The 
experiment  showed  that  it  would  be  more  economical  to  break  up  tlie 
material  by  blasting  before  attempting  to  remove  it. 

Ko  suitable  drilling  plant  was  available  last  faU,  so  this  method  was 
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not  employed  at  that  tinie.  The  dredge  continued  to  work  when  the 
condition  of  the  lake  permitted  until  the  end  of  November,  when  it  re- 
turned to  Oeweffo  and  was  laid  up  for  the  winter.    . 

The  total  material  di'edged  and  removed  from  the  channel  was  as 
follows: 

Cubic  yards. 

Hardpan 541 

Sand "^,257 

The  amount  expended  for  this  purpose  was  $2,622.29,  the  cost  being 
reasonable  considering  the  character  of  the  material.  In  addition  to 
the  foregoing  sums,  $1,001.52  has  been  expended  during  the  fiscal  year 
for  engineering  and  office  expenses. 

REMARKS* 

The  reports  show  a  smaU  increase  in  the  number  of  vessels  arriving 
at  this  harbor  over  that  of  last  year;  but  no  material  increase  can  be 
looked  for  till  the  effective  depth  of  the  channel  is  increased. 

The  completion  of  the  project  requires  about  G65  feet  of  pier  exten- 
sion, and  the  dredging  of  20,000  cubic  yards  of  hard  material  from  the 
channel.  This  will  cost  in  all  about  $58,500,  and  in  addition  to  this 
sum  there  should  be  available  $6,000  every  year  for  the  repair  and 
maintenance  of  the  existing  works.  Thematerial  to  be  dredged  through 
from  the  outer  end  of  the  jetties  to  the  16-foot  curve  in  the  lake  appears 
to  be  all  hardpan,  and  it  is  reasonable  to  expect  that  a  cut  dredged 
through  it  would  remain 'open,  unless  filled  up  by  sand  moved  out  be- 
yond the  ends  of  the  jetties  from  the  beach. 

There  is  no  'satisfactory  evidence  that  the  beach  sand  is  moved  out 
as  far  as  this.  Even  if  the  sand  does  move  out  to  the  location  of  the 
cnt  in  moderate  quantities  it  might  be  cheaper  to  maintain  the  channel 
by  dredging  than  it  would  be  to  keep  the  increased  length  of  jetties  in 
repair. 

I  think  the  experiment  worth  trying  at  this  place,  and  I  would,  there- 
fore, recommend  that  the  jetties  be  not  extended  any  farther  until  after 
the  proposed  dredging  has  been  completed  and  the  effect  observed  for 
one  or  two  seasons. 

The  small  amount  of  money  now  available  will  be  applied  during  the 
present  season  to  dredging  and  blasting  in  the  channel  according  to 
the  project. 

Name  of  harbor,  Little  Sodus  Bay,  New  York.  Collection  district,  Oswego,  N.  Y. 
Nearest  light-houso,  Fair  Haven,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order  near 
the  head  of  the  west  pier,  a  fog  bell  attached ;  a  mast  range  light  at  inner  end  of 
west  pier.    Nearest  work  of  defense,  Fort  Ontiurio,  N.  Y. 

Money  statement 

July  1, 1891,  balance  unexpended i $17,960.52 

June  30,  1892,  amount  expended  during  fiscal  year 16, 218. 66 

July  1,  1892,  balance  unexpended 1,741.86 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 741. 86 

{Amount  (estimated)  required  for  completion  of  existing  project 52, 500. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1894    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivei:  and 
harbor  acts  of  1866  and  1867. 
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COMIVIEBCIAL  STATISTICS. 

AtrivaU  and  departures  of  veaaeU  at  LittU  Sodus  Harhor,  New  York,  dujing  fiscal  $tar 

ending  June  30,  1893, 

ARRIVALS. 


Trade  engaged  in. 


Home,  on  lake  . . . 
Foreign,  on  lake . 


Total 

American  owned  . 
Canadian  owned . . 


iStcamera. 


No. 


Kegisierod 
tonnage. 


2,«73 
3,832 


6,505 
2,728 
3,777 


Sailing  vessela. 


-pj       Regiatored 
tonnage. 


51 
158 


28 
181 


8,017 
33,470 


41,487 

1,537 

39,950 


Barges. 


No. 


46 


Kegisti^rad 
tonnage. 


11,168 
22,590 


108 
36 
72 


33.756 

8,566 

25.162 


Sam  total,  401  arrivals ;  registered  tonnage,  81.750. 

DEPARTURES. 


Steamers. 

Sailing  vesseU. 

Barge«. 

Trade  engaged  in. 

No. 

Registered 
tonnage. 

No. 

Registered 
tonnage. 

No. 

Registered 
tonnage. 

59 
25 

2,707 
3,798 

20 
182 

2,565 
38. 770 

30 
78 

8,021 

25,734 

Total 

84 

6,505 

208 

41,335 

108 

33,758 

Sum  total,  400  departures ;  registered  tonnage,  81, 598. 

Greatest  draft  of  vessels,  13  feet. 
Greatest  tonnage,  585  registered  tons. 
Greatest  loadj  1,193  net  tons  of  coal. 

BecHpts  and  shipments  hg  lake  at  Little  Sodus  Harbor,  New  York,  during  the  fiscal  year 

ending  June  SO,  1S92, 


Receipts. 

ShipmenU. 

Trade. 

Pas- 
sen- 
gers. 

Grain. 

Fish, 

Rail- 
road 
ties. 

Posts. 

Lumber, 
etc. 

Passen- 
gers. 

Merchan- 
dise. 

Coal. 

Home,  on  lake 

Ko. 
512 

Net  tont. 

Net  tons. 

Tom. 

Tont. 

Tont. 

.   No. 
492 

Net  tont. 
8 

Neitont. 

7,230 

122.144 

235 

12 

3,746 

667 

270 

Total 

612 

235 

12 

3,746 

667 

279 

492 

8 

128,394 

Navigation  closed  December  14, 1891. 
Navigation  opened  April  8,  1392. 

For  the  purpose  of  reductiDn  to  tons  weight  the  following  is  assumed:  Barrels 
oil,  7  equal  1  ton;  M  lumber,  1  equal  1^  tons;  crates  fruit,  20  equal  1  ton;  railroad 
tieS;  12  eq,ual  1  ton ;  cords  wood  and  posts,  1  equal  1^  tons;  Uve  animals,  4  equal  1  ton. 
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O  OS- 

IMPROVEMENT  OF  HARBOR  AT  OSWEGO,  NEW  YORK. 
OBJECT. 

To  provide  a  basin  sufficient  for  the  needs  of  commerce  at  the  mouth 
of  the  Oswego  Eiver,  Kew  York,  oil  Lake  Ontario,  and  to  secure  and 
maintain  a  navigable  channel  into  said  basin  and  river. 

PROJECT. 

1827. — To  inclose  by  breakwaters  a  western  basin  of  11  acres  area  , 
outside  the  bulkhead  line,  and  an  eastern  basin  of  9  acres  outside  the 
bulkhead  line,  and  to  protect  the  entrance  channel  by  i)iers.    (Com- 
pleted 1829;  pier  extended  1869). 

1870. — To  inclose  by  a  breakwater  of  crib  work  filled  with  stone  a 
western  basin  of  100  acres  area  outside  the  9-foot  curve  and  the  exist- 
ing w^estern  breakwater.    (Completed  in  1882.) 

1882. — ^To  build  an  eastern  breakwater  on  the  alignment  of  the  west- 
em,  sheltering  an  eastern  basin.    (Superseded  by  project  of  1888.) 

1883. — To  build  spurs  projecting  from  lake  face  of  western  breakwater 
for  the  purpose  of  breaking  the  accumulated  and  reflex  waves  occasioned 
by  that  breakwater,  which  have  rendered  the  entrance  exceptionally 
difficult  and  dangerous  during  storm.     (Completed  in  1889.) 

1888. — ^To  remove  the  east  breakwater.    (Kemoved  in  1889.) 

1891. — ^To  make  permanent  and  to  shelter  the  western  entrance  to 
the  outer  harbor. 

PRESENT  WORKS. 

(1)  The  present  works  consist  of  the  inner  west  breakwater,  which 
lies  wholly  within  the  outer  breakwater,  by  which  it  has  been  super- 
seded. 

(2)  The  inner  east  breakwater,  which  has  been  private  property  since 
1852. 

(3)  The  Fort  Wharf,  which  constitutes  a  storage  place  for  harbor 
material. 

(4)  The  outer  west  breakwater,  whose  maintenance  constitutes  the 
principal  work. 

(6)  The  detached  spurs  outside  the  outer  breakwater,  two  of  which 
have  been  built,  and  of  which  two  more  are  proposed  to  shelter  the: 
present  western  opening. 

(6)  The  deepening  of  the  entrance  and  river  channel  in  the  inner- 
harbor.    These  works  are  described  in  detail  as  follows: 

(1)  The  inner  west  breakwater. — ^This  is  1,993  feet  long,  of  maaony 
and  crib  work  of  varying  widths,  and  was  built  between  1827  and  1837. 
The  original  structure  was  composed  of  cribs  of  timber,  ea<5h  30  feet 
wide  and  30  feet  long,  sunk  end  to  end  upon  the  natural  lake  bottom  in 
as  close  contact  as  was  practicable  by  filling  wi|h  loose  stone. 

The  cribs  were  formed  of  round  logs,  hewn  flat,  framed  together  and 
bolted  with  iron  drift  bolts  and  wooden  treenails.  They  had  floors  of 
slabs,  and  were  allowed  to  settle  upon  the  natural  bottom  for  a  part  of 
the  season  before  building  upon  them  the  continuous  superstructure  of 
hewn  timber.  i 

The  natural  depths  in  which  the  cribs  were  placed  increaseil  gra^^ 
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ally  from  nothing,  at  the  origin  of  the  shore  arm  on  the  west  side  of  the 
mouth  of  the  river,  to  about  21  feet  (at  extreme  low-water  level)  at  the 
pier  head  next  the  river  channel.  The  construction  of  the  timber 
breakwater  was  completed  in  1829. 

In  1837  the  construction  of  a  masoniy  superstructure  of  cut  lime- 
stone was  begun  at  the  shore  end.  This  masonry  superstructure  was 
built  upon  the  shore  arm,  and  extended  for  90  feet  along  the  lake  arm 
during  1837,  and  1838,  and  1839.  This  portion  still  stands,  the  shore 
arm  being  in  a  fair  state  of  preservation.  The  masonry  was  extended 
155  feet  farther  along  the  cribs  of  the  lake  arm  in  1845. 

This  portion  was  not  completed  and  ha«  gradually  been  destroyed, 
the  great  cost  and  the  unsatisfactory  character  of  foundation  afforded 
by  the  criU  work  apparently  accounting  for  its  not  being  completed 
and  extended.  This  is  the  only  masonry  superstructure  which  ha«  ever 
been  constructed  at  Oswego  Harbor. 

Between  1830  and  1837  large  sums  were  expended  in  attempting  to 
form,  in  front  of  the  lake  arm  of  the  breakwater,  a  mole  of  pieire  perdue. 
A  mass  of  loose  stone  from  100  to  500  pounds  each  was  deposited  in 
front  of  the  crib  work,  extending  6  feet  above  water,  and  along  the 
whole  lake  front,  about  1,100  feet. 

In  1834  it  was  given  a  regular  profile  and  was  paved  with  massive 
blocks  of  Chaumont  limestone,  2  feet  thick,  weighing  3  tons  each. 

This  pavement  was  30  feet  wide  from  the  face  of  the  breakwater  and 
the  foot  of  the  slope  was  formed  of  larger  blocks,  each  10  feet  long,  3 
feet  wide,  and  2  feet  thick.  The  waves  moved  these  stones  so  freely  and 
destroyed  the  mole  so  thoroughly  that  its  maintenance  was  abandoned 
in  1837. 

During  low  water  in  1891,  about  150  of  these  blocks  were  recovered 
and  piled  on  the  fort  wharf  for  use  in  repairs  of  the  outer  breakwater. 

Section  A:  The  shore  arm  is  250  feet  long,  30  feet  wide,  and  has  a 
crib-work  base  with  cut  limestone  superstructure  in  parapet  form. 
Built  in  1828  with  superstructure  reconstructed  of  masonry  in  1837-1838. 
In  fair  preservation. 

Section  B,  from  the  angle  eastward,  110  feet.  The  same  description 
as  the  last  except  that  its  condition  is  ruinous. 

Section  C,  located  back  of  section  B,  overlapping  it  and  extending 
.past  it  a  distance  of  138.8  feet,  including  a  10-foot  passage  for  boats  cut 
through  its  east  end  in  1884. 

This  section  is  of  crib  work,  22  feet  wide,  built  back  of  the  ruined 
masonry  structure  in  1854.  Its  superstructure  was  rebuilt  on  ifa  south 
or  harbor  face  in  1887  and  on  its  lake  face  in  1891. 

It  serves  to  shelter  the  United  States  reservation  slip,  where  the 
United  States,  boats,  scows,  and  dredge  are  moored,  and  to  provide  a 
storage  place  for  timber  needed  for  repairs. 

Section  D:  This  is  838.  2  feet  long,  in  prolongation  of  the  line  of  the 
masonry  portion  of  the  lake  arm  eastward,  and  extends  to  the  light- 
house pier  head.  It  was  built  in  1828-'2(F  and  its  superstructure  was 
rebuilt  and  repaired  in  1844, 1854, 1860, 1867, 1874,  and  was  burned  in 
the  great  fire  of  1881. 

It  was  transferred  to  the  Light-House  Department  in  1886  and  was 
rebuilt  by  the  Light-House  Department  in  1889,  in  parapet  form.  The 
superstructure  is  built  of  12  by  12  inch  pine  timber,  filled  with  loose 
stone,  and  decked  with  3-inch  pine  plank.  It  is  27  feet  wide,  founded 
upon  the  original  crib  work  30  feet  wide. 

At  the  west  end  of  this  section,  a  small  crib-work  jetty  has  just  been 
built  in  1892,  12  feet  wide  and  48  feet  long,  to  shelter  the  passage  way 
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for  boats  from  the  outer  to  the  inner  hajbor.  The  jetty  is  formed  of  a 
piece  of  parapet  and  of  old  timbers  from  the  1884  breach  in  the  outer 
breakwater,  and  its  superstructure  is  of  blocks  of  stone  taken  from  the 
adjoining  lake  bottom. 

Abridge  crosses  the  passage  way  high  enough  to  permit  the  passage 
of  the  Life-Saving  Service  boat  at  extreme  high  water. 

Section  B  is  the  light-house  pier  head  of  irregular  form,  extending 
92  feet  on  prolongation  of  the  line  of  the  breakwater  and  132  feet  at  a 
right  angle  to  it  northward.  Upon  a  mass  of  loose  stone,  inclosed  by 
the  cribs  forming  the  pier-head  substructure,  stands  the  masonry  light- 
house, which  was  built  in  ^836. 

The  cribs  were  built  in  1835  and  its  superstructure  was  repaired  and 
rebuilt  rei)eatedly  until  the  transfer  to  the  Light-Honse  Department  in 
1886,  by  which  department  it  was  last  repaired  in  1889. 

Section  F  is  432  feet  long,  in  prolongation  northward  into  the  lake 
of  the  pier  head,  and  is  30  feet  wide.  It  was  not  included  in  the  trans- 
fer to  the  Light-House  Department.  It  was  built  in  1869  of  cribs  30 
feet  long  and  30  feet  wide,  which  varied  in  depth  from  15  to  26  feet. 
These  were  built  of  12  by  12  inch  sawed  hemlock  timber,  with  floors 
of  3-inch  hemlock  plank  laid,  with  7-inch  spaces,  upon  the  screw-bolted 
timbers  of  the  grillage  which  formed  the  bottom  of  each  crib,  the 
floor-plank  being  18  inches  above  the  bottom. 

The  cribs  were  sunk  upon  the  natural  bottom,  without  dredging  or 
riprap,  in  depths  varying  from  11  feet  at  the  pier  head  to  15  feet  at  the 
outer  end. 

The  material  forming  the  bottom  was  sand  and  the  cribs  settled 
very  irregularly  into  it  4  to  10  feet,  making  a  crooked  line  and  requiring 
much  leveling. 

The  sux)er8tructure  of  6  courses  of  12  by  12  inch  pine,  with  3-inch  , 
pine  deck-plank  laid  cross- wise  3  inches  apart,  was  completed  in  1870 
and  has  not  since  been  renewed.  It  is  thoroughly  decayed  and  its 
renewal,  in  parapet  form,  is  the  next  work  proposed.  Another  section, 
which  was  a  part  of  the  inner  west  breakwater,  but  has  disappeared, 
was  designed  in  1869  and  then  made  a  part  of  the  project,  but  was  not 
built  until  September  and  October,  1871.  It  was  a  crib  100  feet  long, 
10  feet  wide,  and  7  to  11  feet  high,  placed  across  the  right  angle  at  the 
junction  of  the  light-house  pier  head  with  the  breakwater,  the  inclosed 
triangular  space  being  flUed  with  about  1,000  cubic  yards  of  loose  stone. 

Its  purpose  was  to  relieve  the  pier  head  and  the  light-house  from 
the  shock  of  the  waves  caused  by  west  and  northwest  winds.  It  was 
sunk  upon  the  existing  bottom,  where  the  depths  at  extreme  low  water 
were  from  2J  to  6J  feet.  The  material  which  formed  the  bottom  was 
the  remains  of  the  mole  (which  had  long  before  disappeared)  and  the 
accretion  of  sand  which  had  formed  against  the  breakwater  where  the 
original  depth  was  about  20  feet.  The  crib  and  its  superstructure  were 
completed^  with  its  deck  at  4J  feet  above  extreme  low  water,  and  the 
space  behind  it  was  filled  with  stone  to  the  same  level  in  October,  1871. 
During  the  first  northwest  gale,  in  November,  it  rolled  over  toward 
the  waves  (apparently  by  the  material  in  its  front  being  cut  out  and 
by  the  reflux  of  waves  which  rolled  over  it  into  the  inclosed  space)  and 
was  entirely  destroyed  during  the  same  winter.  It  now  has  no  place 
in  the  project. 

(^)  The  inner  east  hredkicater.-^Thm  is  750  feet  long,  30  feet  wide,  and 
is  located  on  the  prolongation  eastward  of  the  line  of  the  inner  west 
breakwater,  from  whose  pier  head  it  is  distant  357  feet. 

The  Oswego  Eiver  flows  between  them  into  the  laketyGoOQlC 
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From  /this  point  the  breakwater  extends  to  the  east  shore,  beneath 
Fort  Ontario.  It  was  built  in  1828~'29  in  the  same  manner  as  the 
west  breakwater.  It  was  repaired  in  1844,  and  in  1852  was  transferred 
to  Gerrit  Smith,  esq.,  whose  estate  since  1852  has  owned  and  main- 
tained  it,  building  under  its  shelter  wharf  property  which  for  many 
years  was  very  valuable,  but  which  is  now  not  so  much  used  as  formerly. 
In  consequence  the  breakwater  has  not  been  properly  maintained  for 
some  years  past  and  it  is  now  in  a  damaged  state. 

The  northwest  angle  was  destroyed  in  1891  and  has  not  been  rebuilt, 
and  the  shore  arm  is  in  a  ruinous  state. 

(3)  The  fort  wharf. — This  is  the  landing  in  the  inner  harbor  for  Fort 
Ontario,  and  forms  a  part  of  the  United  States  Eeservation  pertaining 
to  that  fortification.  It  has  been  of  value  in  connection  with  the  harbor 
improvement  as  a  storage  place  for  timber  and  stone  and  for  framing 
and  launching  cribs. 

It  has  a  water  front  of  about  250  feet  with  an  area  of  about  100  feet 
by  200  feet.  The  crib  work  forming  its  water  front  was  built  in  1839, 
when  the  fort  was  built;  was  repaired  in  1803,  when  the  fort  was  recon- 
structed, and  has  recently  been  repaired  above  line  of  no  decay  for  use 
on  the  harbor  work. 

It  is  now  in  good  order. 

(4)  Outer  west  breakwater. — This  is  6,033  feet  long,  inclosing  100 
acres  (outside  the  9-foot  curve)  of  what  wa-s  formerly  the  open  lake 
in  front  of  the  city  and  of  the  inner  harbor.  It  starts  from  the  lake 
shore,  nearly  a  mile  westward  from  the  river  outlet,  and  extends  east- 
ward upon  a  line  generally  parallel  to  the  lake  front  and  1,200  feet  from 
it  to  a  point  opposite  the  entrance  to  the  inner  harbor. 

The  breakwater  is  formed  of  timber  crib  work  filled  with  loose  stone, 
and  is  35  feet  wide  throughout. 

Its  substructure  is  formed  of  cribs  each  35  feet  long  and  35  feet  wide, 
a  few  of  those  last  built  being  of  double  this  length.  Its  superstructure 
is  also  timber  and  is  now  in  parapet  form.  Its  height  on  the  shore  arm 
is  9J  feet  above  extreme  low- water  level:  on  the  lake  arm,  13J  feet. 

The  original  survey  for  the  location  or  this  breakwater  was  made  in 
September,  1869,  the  plan  was  approved  by  the  Board  of  Engineers 
March  30, 1870,  and  the  work  of  construction  was  begun  on  July  5, 
1871.  It  was  completed  in  July,  1882.  Its  details  are  as  follows,  all 
of  the  cribs  being  built  upon  essentially  the  same  plan  as  those  of  the 
shore  arm  next  describexl. 

The  shore  arm  is  916^  feet  long,  from  a  ledge  of  rock  forming  the 
shore,  northeastward  into  the  lake  to  18  feet  depth  at  extreme  low 
water. 

Section  A,  from  the  shore  846^  feet,  was  built  in  1871-'72  of  cribs, 
each  35  feet  long  and  wide,  sunk  in  contact  with  each  other  upon  the 
natural  bottom,  the  cribs  being  built  to  fit  the  irregular  ledges  of  the 
rock  on  which  most  of  them  were  placed.  The  jribs  were  formed  of 
12  by  12  inch  hemlock  timber,  all  the  sticks  being  of  the  same  length — 
35  feet. 

The  timber  forming  the  grillage  bottoms  were  screw-bolted  together. 
Those  forming  the  sides  were  driftbolted,  course  by  course,  as  built  up, 
the  sides  being  held  together  against  the  outward  thrust  of  the  loose 
stone  filling  by  the  dovetailed  heads  of  the  cross-ties  and  by  comer- 
inclined  halvings. 

The  floors  were  of  3-inch  hemlock  plank,  laid  3  inches  apart,  18  inches 
above  the  bottom,  ui)on  tlie  timbers  of  the  grillage,  a  central  space  11 
feet  square  being  left  without  plank.  •  p,g,,ed  by  GoOgk 
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The  continuous  superstructure  built  the  same  season  upon  these 
cribs  was  formed  of  12  by  12  inch  pine  timber,  7  courses  in  height, 
with  a  horizontal  deck  8  feet  above  extreme  low  water^  of  3-inch  pine 
plank  laid  crosswise,  3  inches  apart,  ux)on  6  by  12  inch  pine  joists,  loose 
stone  of  random  sizes  being  filled  in  to  the  top  of  the  joists.  The  planks 
were  fastened  by  9  by  J  inch  spikes,  and  by  six  longitudinal  bands 
of  2  by  i  inch  flat  iron. 

This  deck  was  maintained  by  annual  repairs  of  varying  extent  every 
year  from  the  first  until  the  rebuilding  of  the  superstructure  in  1887. 
It  was  then  built  in  low-parai)et  form  of  the  1887  model,  which  differed 
radically  from  the  1884  model  hereafter  described. 

The  1887  model  is  a  parapet  9 J  feet  high  above  extreme  low  water 
for  one-third  tlie  width,  with  the  inner  two-thirds  5^  feet  high.  Its 
timbers  are  held  together  by  screw  bolts  and  vertical  oak  post*?  instead 
of  by  tie  toads.  Deck  joists  are  omitted,  and  the  4inch  pine  deck  plank 
are  laid  longitudinally  and  tight  together  upon  the  top  set  of  cross- 
ties.  It  cost  nomoi:e  than  the  work  which  it  replaced.  It  has  neither 
needed  nor  received  any  repairs  whatever  since  its  completion  in  De- 
cember, 1887. 

Section  B  is  70  feet  long,  in  prolongation  of  the  last  section,  to  the 
angle  of  the  lake  arm.  It  was  built  in  1871-'72,  at  the  same  time  and 
in  the  same  manner  as  the  last  section.  Its  superstructure  had  the 
same  frequent  repairs  until  1884,  when,  with  the  following  section,  the 
superstructure  was  renewed  in  parapet  form  of  the  1884  mo<lel.  It  has 
received  some  repairs  during  the  year  1892,  and  the  superstructure  on 
the  exposed  face  needs  repair  below  water. 

Section  0  of  the  lake  arm  is  2,910  feet  long  from  the  angle  eastward. 
Points  upon  the  lake  arm  are  described  by  naming  their  distance  from 
the  angle,  measuring  along  the  axis. 

It  wa«  built  in  1872-'77  of  cribs,  each  35  feet  long  and  wide,  of 
depths  varying  from  18  to  30  feet.  The  cribs  were  sunk  upon  the  nat- 
ural bottom  of  the  lake,  and  about  30  of  the  first  ones  settled  more  or 
Jiess  irregularly  into  the  sand.  The  bottom  upon  which  the  rest  stood 
was  of  stones  and  gravel,  and  very  little  settlement  took  place,  gener- 
ally about  one  to  two  feet  on  the  lake  face. 

During  the  winter  of  1872-73  700  hnear  feet  of  cribs,  from  80  feet 
from  the  angle  eastward,  were  left  without  superstructure  to  settle  until 
next  season.  During  the  winter  the  three  last  cribs,  from  station  071 
to  776,  each  28  feet  deep,  were  moved  off  the  line  by  the  waves,  the 
last  one  being  thrown  ashore.  All  the  cribs  left  open  were  damaged 
and  had  to  have  shallow  crjbs  suuk  ui)on  the  damaged  substructures. 
This  was  done  in  1873,  and  the  superstiiicture  was  built  over  them  8 
feet  high  above  extreme  low  water  with  a  flat  deck.  This  was  annually 
repaired  until  1883,  when  a  more  serious  damage  occurred,  by  which  the 
superstructure  was  wrecked  and  the  crib  tops  carried  away  to  12  feet 
depth  for  105  feet. 

In  1884  these  crib  tops  were  rebuilt  by  sinking  12-foot  cribs  on  top 
of  the  original  bases,  and  then  the  entire  superstructure  for  2,910  feet, 
including  this  piece,  was  renewed.  The  renewal  was  in  parapet  form 
upon  what  is  described  as  the  1884  model.  The  parapet  is  13  teet  high 
on  the  side  next  the  lake  for  a  width  of  12  feet.  It  offered  more  resist- 
ance to  the  waves,  which  had  formerly  rolled  over  the  lower  super- 
structure which  it  replaced.  In  October,  1884,  immediately  after  the 
completion  of  this  parapet  the  superstructure  was  shifted  inward  from 
a  few  inches  to  3  feet  for  140  feet  in  length  from  station  475  to  615. 
The  continuous  superstructure  was  not  broken  apart  by  this  movement, 
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but  was  curved  inward  in  a  mass,  the  whole  superstructure  with  the 
shallow  crib  tops,  described  as  built  in  1873  and  1883,  sliding  upon  the 
base  cribs.  The  separation  of  the  substructure  could  not  be  remedied, 
but  bidkheads  were  at  once  built  at  the  probable  points  of  fracture  of 
the  superstructure  so  as  to  limit  the  damage.  On  December  8,  1884, 
the  waves  of  an  exceplionally  severe  northwest  gale  drove  140  feet  of 
the  superstructure  through  into  the  harbor,  with  parts  of  the  substruc- 
ture down  to  4  to  9  feet  depth,  leaving  the  bulkheads  at  each  side  of 
the  break.  The  waves  which  made  this  breach  were  observed  from  the 
shore  with  a  level  by  the  assistant  engineer  in  charge  of  the  harbor. 
As  they  approached  the  breakwater,  and  before  being  affected  by  it, 
the  regular  waves,  exchisive  of  the  foam  crests,  varied  from  14  to  18 
feet  above  the  still- water  level  within  the  harbor.  The  waves  which 
made  the  break  were  19  feet  above  still- water  level,  the  speed  being  34 
miles  per  hour. 

The  opening  thus  made  through  the  breakwater  caused  so  marked 
an  improvement  in  the  sanitary  condition  of  the  inclosed  space  within 
the  harbor,  and  was  so  convenient  an  entrance  for  vessels  and  tugs, 
that  it  has  not  been  rebuilt  and  will  be  made  a  permanent  opening. 

Since  the  building  of  the  1884  parapet  upon  this  section  of  2,910  feet 
it  has  received  damage  at  many  pomts  and  has  had  considerable  repair, 
though  much  less  than  required  by  the  original  flat  superstructure. 

The  part  of  the  breakwater  which  is  in  a  condition  needing  close  at- 
tention, and  which  may  need  radical  repairs,  is  that  near  the  1884 
breach.  The  actual  breach  was  limited,  as  above  described,  to  140 
feet,  and  it  has  not  since  extended.  But  the  superstructure  waa 
strained  and  its  joints  opened  for  100  feet  farther  on  each  side,  and  it 
has  only  been  maintained  by  closely  watching  it  and  by  putting  in 
screw  bolts  and  steel  plates  to  check  indicated  yielding. 

The  exposed  face  of  all  the  cribs  of  the  substructure  below  water 
from  the  angle  eastward  for  about  700  feet  (including  the  140  feet 
breach)  are  more  or  less  shaken,  and  show  signs  of  weakne^^s.  For 
instance,  on  January  8, 1890,  five  courses  went  out  from  the  lake  face 
of  the  crib  next  the  angle,  6  to  10  feet  below  water  for  23  feet  lengths 
This  is  at  24  to  47  feet  eastward  from  the  angle. 

Through  this  submerged  opening  aU  the  stone  filling  waa  washed 
out  down  to  10  feet  below  water,  and  a  large  breach  would  soon  have 
followed. 

It  was  repaired  by  building  within  the  parapet  interior  cribs,  closely 
filling  the  spaces  between  the  ties  and  filhng  these  cribs  while  still  sus- 
pended above  water  with  concrete  and  lowering  them  into  plaee  as  the 
concrete  was  formed. 

In  this  way  there  were  formed  3  monoliths,  each  8  feet  by  10  feet  and 
20  feet  high,  which  put  no  strain  upon  the  shaken  lake  face.  Thisjuode 
of  construction  had  been  proven  necessary  by  the  complete  destruction 
in  the  preceding  season  of  similar  interior  cribs  filled  with  loose  stone, 
which  were  placed  in  a  similar  break  just  west  of  the  1884 .  breach. 
That  break  was  only  securely  repaired  by  filling  the  space  with  mas- 
sive blocks  of  limestone  too  large  to  escape  through  the  opening. 

Another  submerged  break  at  2600,  made  by  a  gale  Februarys,  1890, 
was  10  feet  below  water  and  8  feet  long,  and  permitted  the  escape  of 
stone  filling  for  20  feet.  It  was  repaired  by  vertical  posts  screw  bolted 
and  backed  with  massive  blocks.  The  repairs  of  these  two  breaks  cost 
$2,633. 

The  deck  plank  of  the  1884  parapet,  and  the  joists  and  ties  support- 
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ing  it,  were  made  of  creosoted  Georgia  pine^  and  these  are  sound. 
But  the  other  timbers  already  show  some  decay. 

Section  D  is  570  feet  loDg  in  prolongation  of  the  last  section  eastward. 
It  was  built  in  1877-1879  with  its  cribs  placed  upon  the  natural  bot- 
tom, some  being  double  the  usual  length,  and  with  a  continuous  super- 
structure, which  was  8  feet  high  with  a  flat  deck.  The  superstructure 
received  repairs  at  various  times,  and  in  1890-^91  it  was  renewed  in 
parapet  fonn,  in  connection  with  the  following  section. 

The  details  of  this  parapet  dijQfered  entirely  from  that  of  1884,  which 
it  joined,  and  is  also  different  from  the  1887  shore-arm  model.  Like  the 
latter  it  is  tied  together  by  the  tensile  strength  of  screw  bolts  and  oak 
posts,  and  its  deck  is  of  4-inch  pine  plank  laid  tight.  But  none  of  its 
timbers  are  dovetailed  or  cut  into,  all  being  left  square  and  full  size 
throughout.  It  is  the  only  work  ever  buUt  at  Oswego  in  which  no  tim- 
bers were  displaced  by  gales  occurring  during  its  incomplete  state. 

When  600  feet  had  been  finished  the  incomplete  end  of  it  was  left 
*  open  without  dock  or  stone  flUing  through  the  winter  of  1890-'91. 
There  was  an  absence  this  winter  of  the  usual  ice  covering  to  protect  it, 
and  the  gales  were  as  severe  as  ordinary.  But  construction  was  re- 
sumed in  the  spring  of  1891,  and  the  work  was  completed  without  hav- 
ing to  replace  a  single  stick.  Its  evident  stability  promises  a  freedom 
from  repairs  equal  to  that  of  the  shore-arm  work. 

Section  E,  is  900  feet  long  in  continuation  of  the  lake  arm.  Its  cribs 
were  built  in  1880  and  differ  from  all  the  preceding  ones  in  that  they 
had  a  foundation  prepared  by  dredging  a  trench  in  the  natural  sand 
bottom  3  to  6  feet  deep  and  55  feet  wide,  and  then  filling  it  with  random 
stone.  Its  superstructure  was  renewed  with  that  of  the  last  section  in 
1891.    A  part  by  contract  and  a  part  by  hired  labor. 

The  comparison  of  cost  by  the  two  systems  is  made  in  du  appended 
report  by  United  States  Assistant  Engineer  Judson,  who  designed  this 
form  of  structure  under  the  direction  of  Captain  Palfrey,  Corps  of  En- 
gineers. 

Section  F  490  feet  long  in  continuation  of  the  lake  arm  to  the  eastern 
angle.  The  cribs  were  built  in  1880-1882,  and  founded  upon  random 
stone  placed  in  a  trench  3  to  10  feet  deep  and  55  feet  wide.  The  cribs 
were  about  18  feet  deep,  and  the  original  superstructure  was  built 
eight  courses  high  with  a  flat  deck.  In  1884  the  parapet  superstructure 
was  built  upon  the  other,  all  of  white  pine^  without  the  creosote  in  the 
deck  and  supports  which  was  used  in  section  C. 

It  was  damaged  by  a  schooner  which  was  wrecked  against  the  break- 
water in  1885,  but  the  shaken  timbers  held  together  until  1891,  when 
the  injury  was  repaired  in^n  effective  manner  by  screw-bolting  a  large  - 
st^el  plate  to  the  fa<5e,  below  water,  and  filling  back  of  it  with  grout  of 
clear  cement. 

This  carries  the  description  to  the  east  end  of  the  lake  arm,  where 
the  channel  arm  extends  southward,  inclosing  the  beacon  crib. 

Section  G,  the  channel  arm,  is  246  feet  long  from  the  south  side  of 
the  lake  arm,  with  which  it  makes  about  a  right  angle,  and  extends 
inward.  It  was  built  in  1882,  its  cribs  being  placed  upon  a  foundation 
of  random  stone,  filling  a  trench  dredged  4  to  10  feet  in  the  natural  sand 
bottom,  where  the  depth  of  water  was  20  feet  and  the  sand  15  or  more 
feet  deeper. 

The  superstructure  upon  the  first  62  feet  next  the  lake  arm  had  orig- 
inally a  flat  deck,  6  feet  above  extreme  low  water,  and  the  parai)et  was 
added  in  1882 — ^like  that  on  the  preceding  section.    The  inner  184  feet 
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has  still  the  flat  deck,  but  its  change  to  parapet  form  is  part  of  the 
project. 

Its  inner  angle  was  eat  into  12  feet  below  water  by  a  barge  in  1891, 
requiring  extensive  repairs. 

The  deiached  spurs. — Under  the  project  of  1883  two  or  more  detached 
spurs  outside  of  the  outer  breakwater  were  provided  for.  Of  these 
two  have  been  built;  one,  situated  250  feet  west  of  the  eastern  end  of 
the  breakwater,  was  built  in  1885.  The  other,  situated  midway  of  the 
length  of  breakwater,  was  built  in  1889.  The  first  one  consists  of  a 
single  crib  10()  feet  long,  40  feet  wide,  and  25  feet  deep,  with  4-inch  close 
floors,  4  feet  above  the  bottom,  and  with  vertical  sides  to  mean  water 
level.  It  is  placed  with  its  long  axis  at  a  right  angle  to  the  fece  of  the 
breakwater  and  is  separated  from  the  latter  by  a  space  of  10  feet.  The 
natural  bottom  at  the  place  was  of  sand  15  or  more  feet  deep,  and  a 
trench  was  dug  for  each  side  and  each  end  of  the  crib,  10  feet  deep  and 
15  feet  wide  at  bottom,  and  this  trench  was  filled  with  random  stone. 
The  riprap  base  thus  formed  extended  10  feet  outside  of  the  crib  out- 
line all  around.  It  was  leveled  at  21  feet  below  extreme  low  water, 
and  the  crib  sunk  upon  it. 

The  superstructure  was  built  upon  the  crib  14  feet  high,  sloping  from 
the  sides  to  a  central  top  width  of  12  feet.  The  angle  at  the  foot  of 
the  slope  is  covered  and  joined  to  the  substructure  by  plates  of  half- 
inch  tank  iron.  The  crib  is  formed  of  one  thickness  of  12  by  12 
inch  hemlock  timber,  with  three  top  courses  of  oak.  The  superstruc- 
ture is  of  one  thickness  of  12  by  12  inch  pine  timber;  the  whole  is  drift- 
bolted,  and  strengthened  with  screw-bolted  posts.  The  deck  is  6 
inches  thick,  of  6  by  12  inch  pine  timber  laid  lengthwise  of  crib  and 
tight  together.  The  whole  is  filled  with  loose  stone.  The  structure 
has  not  yet  yielded  at  any  point,  but  its  foundation  proved  to  be  insuf- 
ficient. It  was  undermined  by  the  wave  action  along  the  west  face,  and 
in  1888  the  west  side  had  settled  to  7  or  8  feet  lower  than  the  east  vside. 
It  now  stands  in  this  position.  Large  amounts  of  dredge  material, 
stone,  gravel,  etc.,  have  been  deposited  along  the  west  side,  filling  it 
up  to  10  feet  depth,  and  the  structure  appears  secure  from  further  set- 
tlement. 

The  10- foot  space  between  the  crib  and  the  breakwater,  through  which 
violent  wave  action  occurs,  has  not  shown  any  of  the  scour  which  was 
looked  for,  and  which  was  to  be  expected  from  its  extremely  exposed 
location. 

Tlie  second  detached  spur,' built  in  1889,  was  located  2,G00  feet  west- 
ward of  the  eastern  end  of  the  breakwater,  about  midway  of  its  length. 

It  also  is  placed  with  its  long  axis  at  a  right  angle  to  the  breakwater 
face,  from  which  a  10-foot  space  separates  it. 

Its  length  is  150  leet,  with  a  bottom  width  of  40  feet,  a  surface  width 
of  20^  feet,  and  a  top  width  of  14  feet.  The  sides  slope  regularly  from 
5  feet  above  the  bottom  to  the  top  of  the  superstructure.  The  floor  is 
of  6-inch  hemlock,  laid  tight,  24  inches  above  the  bottom.  Kone  of  the 
timbers  are  framed  or  dovetailed,  but  the  structure  is  tied  together  by 
screw  bolts  through  vertical  oak  posts,  and  through  the  sides  and  ties. 

The  crib  and  its  •superstructure  were  complete  within  the  harbor, 
except  laying  the  6-inch  tiglit  deck.  Its  lower  twelve  courses  were 
calked,  and  the  crib  was  ballasted  with  1,200  tons  of  stone  filling,  and 
towed  to  i)osition,  when  it  was  sunk  by  admitting  water  through  gate 
valves. 

The  valves  were  at  once  closed  again,  so  that  a  gale  which  occurred 
immediately  after  sinking  it,  and  before  it  could  be  tilled  with  stone, 
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did  not  di8i)lace  the  crib,  the  waves  keeping  the  superstnictiire  filled  to 
the  top,  12  feet  above  water  level.  The  natural  bottom  at  the  location 
was  of  stone  and  bowlders,  so  that  it  was  only -necessary  to  level  the 
bed  with  2  feet  of  riprap.  The  crib  has  not  settled  and  is  in  good  con- 
dition. 

The  outer  east  breakwater  was  located  upon  the  prolongation  east- 
ward of  the  line  of  the  outer  west  breakwater  and  351.75  feet  from  it, 
the  entrance  to  the  harbor  being  between  them.  It  was  built  in  1882 
upon  the  project  of  that  date  as  the  first  section  of  an  outer  east  break- 
water, intended  to  be  2,700  feet  or  more  in  length. 

It  consisted  of  a  lake  arm  213  feet  long,  with  a  channel  arm  35  feet 
long.  Its  cribs  were  like  those  of  the  west  breakwater,  and  its  sui)er- 
structure  was  built  in  parapet  form  the  same  season  as  the  cribs. 

Its  removal  was  projected  in  1888  and  was  done  in  1889. 

HARBOR  DREDGINa  AND  RIVER  CHANNEL. 

1847. — ^The  first  dredging  of  which  there  is  record  was  done  in  1847, 
when  a  gravel  bar  which  had  formed  across  the  river  channel,  appar- 
ently about  1,000  feet  inside  the  breakwater,  was  removed  at  private 
expense. 

1855. — The  next  was  in  1855,  when  the  United  States  dredge,  under 
direction  of  the  engineer  in  charge,  was  engaged  in  deepening  the  en- 
trance to  the  river  near  the  head  of  the  upper  island,  at  the  expense  of 
the  city. 

1801. — ^This  dredge  was  sold  in  1861  for  lack  of  funds  to  maintain 
it.  No  other  dredging  is  reported  up  to  this  date  and  it  is  not  likely 
that  any  had  been  done,  as  the  harbor  and  its  entrance  had  a  general 
depth  in  excess  of  the  draft  of  the  lake  vessels. 

1866-'69.^In  1806  the  inner  harbor  adjoining  the  west  breakwater 
was  too  shoal  to  accommodate  the  increased  draft  of  vessels  to  12  feet, 
and  its  dredging  was  commenced.  The  quantity  and  price  of  excava- 
tion is  not  stated,  but  $29,451  was  thus  expended  to  June  30, 1867, 
when  about  $12,000  was  estimated  as  the  cost  of  completing  it.  The 
work  was  continued  and  finished  in  1868  and  1869, 12  feet  depth  at  ex- 
ti*eme  low-water  level  being  reported  in  the  west  inner  harbor. 

1881. — N^o  further  dredging  was  done  until  June,  1881,  when  work 
under  contract  was  begun  for  deepening  the  river  channel  from  the 
entrance  near  the  light-house  to  the  head  of  the  island  at  the  foot  of 
Schuyler  street  for  a  length  of  1,426  feet  and  a  width  of  125  feet.  This 
deepened  to  15  feet  below  extreme  low-water  level  the  west  half  of  the 
river  channel,  outward  from  the  south  line  of  Schuyler  street,  excepting 
a  small  area  next  the  upper  island  wharf,  where  bed  rock  prevented 
dredging  below  12  feet.  Twenty-three  thousand  one  hundred  and 
ninety-two  cubic  yards,  at  70  cents  per  yard  in  scows,  were  removed  in 
1881.  The  material  taken  out  was  gravel  and  stones,  with  many  large 
pieces  of  bed  rock,  brought  down  by  ice  from  the  river  bed  in  the  rapids 
above  the  city,  the  thickness  of  layer  worked  upon  by  the  dredge  vary- 
ing from  1  to  6  feet.  Before  beginning  work  many  borings  were  made 
in  the  area  to  be  worked  upon  to  determine  whether  the  channel  could 
be  made.  Bed  rock,  with  12  feet  depth,  was  found  beneath  the  loose 
deposit,  extending  out  50  feet  into  the  channel  from  the  east  and  west 
island  wharves,  just  north  of  Schuyler  street.  No  attemx)t  was  made 
to  remove  this. 

1883, 1884. — In  September,  1883,  dredging  wa§  resumed  to  deepen  the 
east  half  of  the  clianneL    This  was  done  at  30  cents  per  cubic  yard,  in 
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Bcows  and  was  completed  in  July,  1884;  34,123  cubic  yards  were  re- 
moved. The  material  consisted  of  gravel,  stone,  and  rocks,  and  was 
dumped  upon  the  prolongation  eastward  of  the  line  of  the  ea«t  break- 
water to  serve  as  a  foundation  for  the  proposed  eastern  extension  of 
that  work.  The  depth  which  was  made  increased  from  15  feet  at  the 
upper  end  to  17  feet  at  the  lower  end  to  allow  for  rise  and  fall  of  waves. 

1883. — In  1883,  without  cost  to  the  United  States,  there  was  also 
dredged  from  the  inner  west  harbor  5,000  cubic  yards  of  gravel  for 
wharf  filling. 

1887. — ^Up  to  this  time  the  draft  of  vesselshad  been  limited  to  12  feet 
by  the  depth  that  could  pass  the  Welland  Canal,  but  in  1887  this  was 
increased  to  14  feet,  and  the  inner  harbor,  above  the  limit  of  the  dredg- 
ing of  1884,  was  too  shallow,  except  at  a  high  stage  of  lake. 

1890. — ^During  1890  and  1891  rock  excavation  to  16  feet  depth  was 
done  at  private  cost  to  extend  the  channel  above  described  up  to  the 
Marine  Elevator  ^the  most  northern  one  on  the  east  side)  and  to  the 
New  York,  Ontario  and'  Western  Eailroad  coal  trestle,  on  the  upper 
east  island  wharf.  This  at  once  increased  the  available  depth  of  the 
harbor  to  16  feet,  and  large  steamers  came  to  use  it  before  the  work 
was  fully  complete. 

1891. — In  1891  the  clearing  off  of  loose  material  from  the  bed  rock 
was  continued  by  the  Unit^  States  up  to  the  north  line  of  Cayuga 
street,  a  farther  distance  of  900  feet  for  240  fieet  width,  leaving  un- 
.  dredged  100  feet  next  the  wharves  on  each  side.  Over  this  area  the 
effective  depth  was  increased  2  to  5  feet,  the  rock  shoaling  from  15  feet 
at  the  north  end  of  the  work  to  7^  feet  at  the  south  end.  Sixteen  thou- 
sand eight  hundred  and  forty-five  cubic  yards  were  removed,  at  23J 
cents  in  scows.  In  addition  there  were  many  pieces  of  ledge  rock 
which  the  dredge  could  not  raise,  which  were  taken  out  by  the  United 
States  hired  labor  with  a  derrick  boat.  The  aggregate  was  about  78 
cubic  yards,  costing  an  average  of  $7.58  per  yard.  After  completing 
this  the  ridges  of  gravel  and  stones  were  levded  off  by  dragging  a  bar 
of  railroad  iron  over  the  bottom. 

1892. — In  1892  the  new  United  States  dredge  Frontenac  was  employed 
to  remove  a  ridge  of  sand  20  to  50  feet  wide,  which  had  formed  in  the 
outer  harbor  along  the  harbor  face  of  the  outer  breakwater,  by  the  ma- 
terial washed  over  and  through  it.  This  work  began  at  Station  3075, 
and  extended  thence  westward  to  Station  1400.  The  deposit  had  re- 
duced the  original  depth  of  about  17  feet  to  10  to  12  ieet,  and  its  re- 
moval required  the  dredging  of  10,010  cubic  yards,  including  385  cubic 
yards  of  stone  crib  filling,  which  was  saved.  The  dredge  also  reopened, 
in  1892,  the  boat  passage,  which  was  originally  dredged  through  the 
inner  old  breakwater  to  the  outer  harbor  in  1884. 

OPERATIONS. 

Work  of  renewing  the  superstructure  in  the  parapet  form,  1890  model, 
on  the  eastern  170  feet  of  section  E,  new  breakwater,  was  begun  August 
1, 1891.  This  was  a  continuation  of  1,300  feet  of  similar  work  which 
had  just  been  completed  under  contract  The  lumber  required  for  this 
170  feet  of  work  was  purchased  by  public  notice  and  sealed  proposals; 
the  other  material  and  the  labor  required  were  procured  in  open  mar- 
ket. This  work  was  completed  October  26,  1891,  and  work  was  in  all 
respects  equal  to  the  best  done  by  the  contractor,  and  its  cost  -p&t  foot 
was  somewhat  less.  A  report,  making  an  interesting  compariscm  be- 
tween the  cost  of  this  piece  of  work  done  by  hired  labor  and  the  previous 
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-work  done  by  contract,  has  been  prepared  by  Assistant  Engineer  Jud- 
son,  who  was  in  local  charge  of  the  work,  and  it  is  transmitted  here- 
iwlth.  The  report  indicates  that  if  the  whole  work  had  been  done  by 
liired  labor  a  very  considerable  saving.might  have  been  made.  The 
cost  of  this  work,  including  the  cost  of  bonding  into  former  work, 
equivalent  to  15  feet  additional  length,  was  $7,065.35. 

Dredging  near  the  mouth  of  the  river  by  E.  J.  Hingston,  under  formal 
written  contract,  was  begun  July  20, 1891,  and  was  continued  until 
-August  31,  when,  'finding  that  he  could  not  complete  his  contract  by 
September  20,  the  date  upon  which  it  expired,  he  asked  for  and  was 
panted  an  extension  of  time  till  l^ovember  1, 1891.  By  authority  of 
the  Chief  of  Engineers  he  was  not  required  to  pay  the  cost  of  inspec- 
tion during  this  period.  .A  second  extension  was  afterwards  granted 
to  November  15,  with  the  usual  requirements  that  the  contractor  should 
pay  the  increased  cost  to  the  United  States.  The  work  was  finally 
.  completed  November  13, 1891.  The  object  of  this  work  was  to  cUar  off 
the  gravel  and  loose  rock  that  covered  the  ledge  that  forms  the  bed  of 
the  river,  over  an  area  of  about  24,000  square  yards,  ia-om  the  north 
line  of  Cayuga  street  northward  to  connect  with  dredging  that  had 
previously  been  done. 

The  actual  amount  of  material  removed  by  the  dredge  to  accomplish 
this  purpose  was  16,845J  cubic  yards,  at  a  cost,  including  the  inspection, 
of  $4,291.97.  The  contract  price  was  23J  cents  a  cubic  yard.  In  con- 
nection with  this  work  a  small  party  of  laborers  with  a  derrick  scow 
.and  other  suitable  appliances  removed  from  this  area  some  137  pieces 
of  stone  that  were  too  large  for  the  dredge  to  handle.  The  cost  of  this 
work  was  $458.04;  $98  was  also  expended  in  drilling  and  blasting  cer- 
tain very  large.bowlders  that  could  not  be  removed  in  any  other  way. 

This  makes  the  total  cost  of  the  work  done  at  the  mouth  of  the  river 
$4,848.01.  The  estimate  was  $6,000.  The  effect  of  this  work  is  to  in- 
crease the  depth  of  this  much  used  portion  of  the  harbor  nearly  2  feet. 
It  is  an  important,  valuable,  and,  I  think,  a  permanent  improvement. 
The  lake  face  of  the  old  breakwater  near  the  stone  pier  was  repaired 
by  hired  labor  for  a  length  of  136  feet,  the  cost  being  $706.82. 

Advantage  was  taken  of  the  low  stage  of  the  water  to  recover  some 
large  blocks  of  stone  from,  2  to^4  tons  in  weight,  which  had  been  placed 
many  years  ago  in  the  lake  in  front  of  the  old  west  breakwater.  They 
are  not  much  needed  now,  on  account  of  the  shelter  afforded  by  the 
new  breakwat-er.  Ninety-five  of  them  were  taken  out  and  placed  on 
the  Government  wharf.  They  are  very  useful  in  repairing  breaks  in 
the  cribs  below  the  water  line. 

The  cost  of  this  work  was  $209.25.  A  bad  place  in  the  outer  break- 
water east  of  the  first  spur  crib  was  repaired  in  December.  This  weak 
place  was  developed  by  a  gale  that  occurred  November  25,  but  was  the 
result  of  injuries  done  to  the  pier  in  1885,  when  a  schooner  collided 
with  it  and  was  wrecked  against  it.  The  outer  half  of  the  timber  wall 
for  a  width  of  about  4  feet  and  a  length  of  about  15  feet  had  been  split 
off  and  carried  away,  and  the  remaining  half  of  the  timber  had  been 
greatly  weakened.  The  injury  was  partly  above  and  partly  below 
water.  It  was  repaired  by  studding  the  back  of  the  break  with  large- 
headed  spikes,  which  were  allowed  to  project  3  or  4  inches.  A  steel 
plfiite  three-eighths  inch  thick  and  large  enough  to  cover  the  entire 
break  was  then  bolted  over  it,  and  the  cavity  was  thoroughly  filled 
with  very  rich  concrete  of  cement  and  sand.  The  cost  was  $269.32. 
The  approach  to  the  boat  slip  through  the  old  west  pier  was  deepened 
by  the  United  States  dredge.    A  new  and  higher  bridge  was  built  over 
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the  slip,  and  two  small  cribs,  made  of  old  material,  were  sauk  to  preveD^ 
the  cut  from  being  filled  with  gravel  by  the  waves  moved  by  the  north 
east  gales,  to  which  it  is  somewhat  exiwsed.    The  aggregate  leng^th  of 
the  two  cribs  is  48  feet.    The  superstructure  is  built  of  large  stone. 
The  cost  of  this  work,  not  including  the  dredging,  was  $679.04. 

The  United  States  dredging  plant,  consisting  of  one  Osgood  dipx>er 
dredge  and  two  dump  scows  of  160  cubic  yards  capacity  each,  was  in 
process  of  construction  at  Oswego,  N.  Y.,  at  the  date  of  my  last  annual 
report.  It  was  completed  in  October,  1891,  and  sent  to  Little  Sodus 
Bay  to  be  used  in  deepening  the  jetties  channel.  This  plant  by  author- 
ity of  the  Chief  of  Engineers  was  paid  for  from  the  appropriations  for 
several  different  harbors  in  this  district,  the  allotment  from  the  appro- 
priation for  improving  the  harbor  at  Oswego,  N.  Y.,  being  $3,000.  The 
I)lant  is  cared  for  at  Oswego  when  not  in  use,  and  is  accounted  for  in 
the  Oswego  returns.  The  plant  returned  from  Little  Sodus  Bay  at  the 
end  of  [N^ovember  and  was  laid  up  for  the  winter.  In  the  spring  of  1892, 
after  some  minor  repairs  and  repainting,  the  dredge  began  the  work  of 
removing  a  ridge  of  sand  that  had  formed  against  the  new  breakwater 
on  the  harbor  side,  reducing  the  available  depth  from  18  or  20  feet  to  10 
or  12  feet,  and  preventing  deep-draft  vessels  from  tying  up  to  the  break- 
water, as  it  is  intended  they  should.  This  sand  had  been  carried  over  the 
breakwater  by  waves  from  the  lake,  before  it  was  built  up  in  the  para- 
pet form.  The  total  amount  of  sand  removed  was  about  10,000  cubic 
yards.  The  dredge  also  took  up  and  placed  upon  the  breakwater  some 
385  cubic  yards  of  stone  which  has  been  used  in  repair  work.  It  also 
assisted  in  breaking  up  and  destroying  a  wrecked  and  sunken  crib  that 
was  an  obstruction  in  the  harbor,  and  it  deepened  the  approach  to  the 
boat  slip  as  before  described.  The  total  expended  for  operating  the 
dredge  was  $1,660.29.  In  addition  to  this,  $719.60  worth  of  stone  was 
purchased  for  filling  a  portion  of  the  parapet  of  the  outer  breakwater. 

Many  minor  repairs  not  mentioned  above  have  also  been  made  to  the 
piers  and  breakwater  from  time  to  time  as  they  were  required.  The 
aggregate  cost  of  them  all  was  about  $700. 

The  cost  of  w^atching  and  care  of  all  plants  and  material  during  the 
year  was  $1,226.67.  The  engineering  and  office  expenses  amounted  to 
$2,084.70. 

The  repair  of  plant  and  the  purchase  of  tools  and  non-expendable 
material  was  $931.55. 

The  sum  total  of  all  these  amounts  somewhat  exceeds  the  total  ex- 
penditure for  the  fiscal  year.  This  is  due  to  the  difference  in  the  value 
of  material  on  hand  at  the  beginning  and  end  of  the  fiscal  year. 

REMARKS. 

The  superstructure  of  the  light-house  pier  extension,  which  was 
built  in  1869,  is  very  much  decayed.  It  should  be  renewed  as  soon  as 
possible  and  in  the  parai)et  form.  The  parapet  should  also  be  extended 
to  the  extremity  of  the  channel  arm,  which  extends  inward  from  the 
eastern  end  of  the  laka  arm  of  the  breakwater.  The  space  (383.9  feet) 
between  the  ends  of  these  two  sections  forms  the  entrance  to  the  outer 
harbor,  and  as  the  superstructure  of  them  both  is  very  low,  it  is  diffi- 
cult to  see  the  ends  of  them  at  night,  and  vessels  sometimes  strike 
them  in  entering  and  leaving  the  harbor.  If  these  sections  were  re- 
built in  the  parapet  form,  which  is  12  feet  high  above  low  water,  and 
the  ends  toward  the  channel  were  painted  some  color  that  would  show^ 
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beat  at  night,  the  entrance  would  be  much  better  and  safer.  This 
work  will  <?ost  about  $2o,000. 

The  removal  of  what  had  been  built  of  the  east  breakwater,  thus 
abandoning  that  portion  of  the  project  which  called  for  an  eastern 
basin,  leaves  the  whole  in  a  rather  unsatisfactory  condition.  The 
entrance  to  the  western  basin,  which  would  have  been  sheltered  by  the 
east  breakwater,  is  now  exposed  to  the  full  force  of  the  northeast  gales, 
and  at  the  same  time  it  is  almost  imxiossible  lor  a  sailing  vessel  unaided 
by  steam  to  enter  the  west  basin  at  all  when  driven  by  a  strong  w^iiul 
from  the  northwest.  I  am  of  the  opinion  that  the  east  breakwater  will 
have  to  be  built  either  as  originally  proposed  or  else  in  some  modified 
form  before  the  harbor  will  be  entirely  safe  and  satisfactory. 

The  present  project  perinits  the  break,  140  feet  long  in  the  outer 
breakwater  near  the  shore  arm,  to  be  left  open,  and  proposes  the  con- 
struction of  tw^o  properly  located  spur  cribs  to  protect  the  entrance. 
The  cribs  adjacent  to  the  break  are  considerably  shaken  and  need  exten- 
sive repairs,  and  the  spur  cribs  should  be  built  as  soon  as  possible.  The 
whole  work  will  cost  about  $75,000.  In  addition  to  the  sums  above  men- 
tioned ttiere  should  be  available  every  year  about  825,000  to  be  used  for 
the  repair  and  maintenance  of  the  existing  works. 

While  all  of  the  harbors  on  Lake  Ontario  under  my  charge  show  a 
small  increase  in  the  number  of  vessels  arriving  and  departing,  no 
material  increase  need  be  looked  for  under  the  existing  conditions. 

The  present  fleet  on  the  lakes  seems  ample  for  the  local  business,  and 
the  existing  toUson  the  Welland  Canal,  discriminating  as  they  do  against 
the  ports  and  harbors  of  the  United  States,  will  be  sufficient  in  the 
future  to  prevent  any  considerable  growth  of  commerce  between  our 
Ontario  i)orts  and  those  of  the  upper  lakes.  The  continuation  of  the 
tolls  on  this  canal,  combined  with  the  removal  of  the  tolls  from  the 
!New  York  State  canals,  has  had  the  effect  of  building  up  the  Lake 
Erie  ports  at  the  expense  of  those  of  Lake  Ontario,  and  has  virtually 
severed  Ontario  from  the  chain  of  lakes.  The  year  that  sees  a  free 
route  opened  between  the  lakes,  either  by  removal  of  tolls  from  the 
Canadian  canal  or  by  the  construction  of  a  canal  by  the  United  States, 
will  show  an  increase  of  business  at  the  Lake  Ontario  ports  that  will 
astonish  those  who  are  unacquainted  with  the  real  value  of  this  route 
when  unhampered  by  unnatural  and  most  adverse  restrictions. 

Name  of  liarbor,  Oswego,  N.  Y. ;  collection  diBtrict,  Oswego,  N.  Y. ;  nearest  U^ht- 
hoiise,  Oswego,  N.  Y.  A  tixed  white  light  of  the  third  order  at  the  eastern  end  of  the 
old  west  breakwater;  a  fixed  red  light  of  the  fourth  order  on  eastern  end  of  the 
outer  west  breakwater,  a  fog  bell  attached.  Nearest  works  of  deiense,  Fort  Ontu» 
rio,N.Y, 

Money  utatement, 

July  1, 1891,  balance  unexpended $29, 170. 51 

June  30, 1892,  amount  expended  during  fiscal  year 23, 381. 95 

July  1, 1892,  balance  unexpended 5, 78^.  5fi 

July  1, 1892,  outstanding  habilities 10.  (H) 

July  1, 1892,  balance  available r>,  778. 5(5 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 45, 778. 56 

{Amount  (estimated)  required  for  completion  of  existing  project 85,  (XX).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    85,  (XX).  00 
Submitted  in  compliance  with  requirements  of  section*?  of  liver  auUf^^^^l^ 
harbor  acts  of  1806  and  1867.                                                               •    /VjUU^H^ 
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REPORT  or 


WILLIA.M  PIER30N  JUDSOX,  ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

Oswegoj  N.  r.,  Jirw  1,  1892. 

Sir:  I  have  the  honor  to  submit  herewith  a  comparative  statement  of  the  actual 
cost,  by  contract  and  by  hired  labor,  of  work  done  upon  the  Oswego  outer  brt^ak- 
water  dnriug  the  year  1891: 

The  works  were  precisely  alike,  and  therefore  offer  an  opportunity  for  interesting 
comparison  of  actual  cost  by  the  different  methpds. 

In  each  case  the  work  consisted  in  removing  the  original  timber  superstructure  of 
rectangular  cross  section  5.7  feet  high  above  mean,  water  level  ana  35  feet  wide, 
which  was  built  in  1879-'80,  and  replacing  it  by  timber  superstructure  in  parapet 
form,  3.4  feet  high  on  the  harbor  side  and  11.4  feet  high  on  the  lake  side,  built  after 
the  1890  model,  which  was  designed  specially  for  this  work. 

This  renewal  was  required  upon  1,470  feet  of  breakwater.  Of  this,  1,300  feet  was 
done  by  contract  and  HO  feet  by  hired  labor.  The  latter  proved  to  be  the  cfaea|»er, 
costing  $146  per  100  feet  less,  although  its  smaller  extent  put  on  it  an  undue  propor- 
tion for  the  cost  of  overseeing  and  derrick  engine. 

To  make  a  more  just  statement  of  the  cost  by  hired  labor,  if  1,300  feet  had  hveu 
thns  built,  there  is  taken  the  actual  cost  for  material,  labor,  tools,  tug  hire,  et^.,  for 
100  feet,  and  to  this  is  added  the  cost  for  the  OYerseer,  the  timekeeper,  and  the  engioe- 
runner  which  were  employed  on  the  smaller  work,  and  also  the  cost  of  two  subfore- 
men  who  would  have  been  needed  in  addition  for  the  larger  work.  All  being  cal- 
culated per  100  feet  for  the  four  months  needed  for  building  1^300  feet. 

This  shows  that  for  1,300  feet  the  actual  cost  by  hired  labor  for  aU  material, 
labor,  overseeing,  and  tug  hire,  etc.,  would  be  per  100  feet,  $3,614.  The  detailed 
estimate,  dated  July  25, 1890,  of  probable  cost  by  hired  labor,  per  100 feet,  wae^,^. 
The  actual  gross  cost  by  contract  for  1,300  feet,  as  stated  in  last  Annual  Report, 
averaged  per  100  feet  $3,937.  This  included  cost  of  inspector  and  of  certain  extra 
work  of  bonding  into  the  adjoining  structure  at  the  beginning. 

There  was,  however,  at  the  last  end,  to  permit  bonding  into  the  future  work,  a  larger 
amount  omitted,  so  that  the  actual  total  was  less  than  1,300  feet  of  complete  work, 
and  this  reduction  was  not  allowed  for  in  computing  the  above  aTerage. 

The  following  itemized  statements  show  the  average  cost'per  100  feet,  based  upon 
the  accurate  average  amounts  of  each  class  of  the  various  materials  actually  used 
per  100  feet. 

Office  and  engineering  expenses  are  not  included  in  the  comparison,  because  tbey 
would  be  the  same  in  either  case. 

Actual  oo9t  ofparaj^et  8uper$truciure  per  100  feet,  hy  cantrad. 


DcHignation. 


Pine  for  level  in;;  . 

Pine  timber 

Pine  plank 

Oak  timber 


.foet,B.M.. 

do 

do.... 

do... 


Driflboltfi,  for  leveling 

Driftbolt*  

Screw  b«>lta 

"Wood  screws 

Spike 


•Itoands.. 

do 

....do.... 
....do.... 
....do.... 


Mooring  cleat 

Pitch  and  tallow  aronnd  head  of  vertical  bolt » 

Removing  and  replacing  stone  ballaMt 

Inspector,  (/^  month  at  $100  per  mouth) 


Amount. 


4.106 
58,220 
13,626 
20,  OM 


815 
2,524 
11,807 

200 
1,176 


Kate  in 
place. 


IS8.00 
29.00 
28.00 
8&00 


8.00 


vards.. . 


714     60  centa. 


Total  per  100  feet. 


Itemised 
cost  in 
place. 


$135. 4t 

1,688.38 

381.53 

763.57 


2,968.94 


15.75 
63.  If 
380.71 

35.28 


503.83 


S,965lU 
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Actual  009i  of  parapet  iupersiructure per  100  feet  by  hired  labor. 


BesigiiAtlon. 


Pine  for  levelin  g f ee t ,  B.  M. 

Pine  timber do — 

Pine  plank do — 

Oak  timber do... 


Drift  bolts  for  leveling pounds. 

Drift  bolts do.... 

Screw  bolts do 

Wood  screws do — 

Spikes -• do.... 


Mooring  cleat 

Pitoh  and  tallow  around  heads  of  vertioal  bolts  . 
Tools  and  repair  of  tools 


Total. 


Amount. 


4,105 
58, 220 
13,626 
20,094 


315 
2,524 
11,  897 

200 
1,176 


Rate  of 
purchase, 


918.90 
18.00 
18.90 
27.65 


.022 


.023 
.031 


Wages  of  mechanics  and  laborers,  construction  and  ballasting 

Orerseer,  snbforeman,  time-keener,  and  engine  runner 

Planing  and  boring  timber,  ana  transporting  to  and  from  hired  machine,  including  four 

handlings  (coula  have  been  cheaper  done  by  hand  on  the  work) 

Tug  hire,  towing  derrick  scows 

Total 

Cost  per  100  feet 


Itemised 
cost. 


$77.58 

1, 100. 36 

257. 53 

555.63 


1, 991. 10 


0.93 
55.53 
273. 03 

6.20 
28.81 


371. 10 

~  sToo 

2.80 
31.36 


39.16 


2,401.36 

803^24 
104.11 

220.29 
85.07 


1,212.71 


3, 614. 07 


Comparison  of  these  results  shows  that  if  the  1,300  feet  built  by  contract  had 
been  done  by  hired  labor  there  would  have  been  a  saving  to  the  Government  of 
$4,466. 

Very  respectfully,  your  obedient  servant, 

Wm.  Pierson  Judson, 

Assistant  Engineer, 
Capt.  Dan  C.  Kingman, 

Corpi  of  Engineers,  U,  S,  A. 


COMMSRCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  at  Oswego  ffarhor,  New  York,  for  fiscal  year  ending 

June  SO.  1892, 

AKRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

On  lake. 

On  river. 

No. 

Begistered 
tonnage. 

No. 

Registered 
tonnage. 

No. 

Begistered 
tonnage. 

No. 

Begistered 
tonnage. 

Home,  on  lake 

• 
468 
64 
345 

104,914 
6,240 
60,374 

100 

26,236 

106 

26.169 

Home,  on  river 

583 

79,299 

Vonfiim.  on  lake  ........... 

715 

121,608 

316 

92,120 

Totals 

872 
627 
345 

171,528 
111,  164 
60,374 

914 
202 
714 

147,844 
27,569 
120,275 

422 
147 
275 

118,289 
83,436 
84,853 

583 
583 

79,299 

79,299 

Canadian  owned  -, .  -  t  *  r .  -  -  x 

Sam  total, 2,791  arrivals;  516,960  registered  tonnage. 
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Arrivals  and  departures  of  vessels  at  Oswego  Harbor,  New  York,  etc, — Continaed. 

DEPARTURES. 


Steamers. 

Barges. 

Trade  engaged  in. 

oailiUjj   VUOOOIO. 

On  lake. 

On  river. 

^.r-     t  Be^istered 
^^-   ;    tonnage. 

Ko. 

Be^iBtered 
tonnage. 

No. 

Registered 
tonnage. 

No. 

Registered 
tonnage. 

Home,  on  lake 

460          104.870 
64              6, 240 

344  1          60, 196 

203 

27,752 

120 

29,847 

Home,  on  river 

589 

79,909 

Foreign,  on  lake 

702 

118, 334 

291 

87,272 



Totals 

870  j        171,306 

005  i         146.080 

411           117. 1TB 

589  1             TB.MS 

' 

Smn  total,  2,775  departures ;  514,420  registered  tonnage. 

Greatest  draft  of  veiisels,  16^  feet. 

Greatest  tonnage  of  vessel,  1,552  registered  tons. 

Greatest  load  of  vessel,  1,624  net  tons  coal. 

Seceipts  and  shipmeiits  by  lak^  and  river  at  Oswego,  New  York,  for  the  fiscal  year  ending 

June  30,  18V'2. 

RECEli»TS. 


Trade. 


Home  on  lake . . . 
Home  on  river  . . 
Foreign  on  lake  . 


Paasen- 
gers. 


Ko. 
3,921 


247 


Grain. 


19, 444 

1,603 
48,  425 


Coal 


xn 

tons. 
1,474 
4,052 


Mer- 
cliaa- 
dUe. 


Net 
tons. 
1,931  i 
9,763  1 
1,722  , 


Fish.       Oil. 


.v.* 

tons. 

Tons. 

41 



18- 

13 

Total 4,168     69,472       6,426  113.416 


Lmnbor, 
etc 


Tons. 
939 
1,656 
193,  e»3 


54 


18 


196.288 


SHIPMENTS. 


Trade. 

Passen- 
gers. 

Grain. 

CoaL 

Mer- 
chaii* 
dise. 

OU.^ 

Lumber, 
etc. 

Home  on  lake 

No. 
7,453 

Net 

tons. 

130 

Nef 
tons. 

135, 471 
3,288 

300, 211 

Net 
tons. 
1,754 
8,605 
1,763 

Tons. 
40 

18 

Tons. 
60 

Some  on  river          . 

34,296 

55,182 
324 

Foreign  on  lake ................................. 

161 

Total • 

7, 614     S4. 426 

438,970 

12,122 

58 

66,566 

Navigation  closed  December  28,  1891;  navigation  opened  April  5,  1892;  total  rev- 
enue collected  at  port  during  fiscal  year,  $267,109.16. 

For  the  purpose  of  reduction  to  tons  weight  the  following  is  assumed :  Barrels  oil. 
7  equal  1  ton:  M  lumber,  1  equals  H  tons;  crates  fruit,  20  equal  1  ton;  railroad 
tics  and  poles,  12  e(^ual  1  ton;  cords  wood  and  x)osts,  1  equals  1^  tons;  live  animals, 
4:  equal  1  ton. 
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0  0  6. 

IMPROVEMENT  OF  HARBOR  AT  SACKETTS  HARBOR,  NEW  YORK. 

OBJECT. 

To  deepen  the  natural  harbor  formed  by  Ship  House  Point  over  an 
area  of  about  15  acres  to  12  feet  at  extreme  Iqpr  water.  This  project 
was  adopted  in  1881.  Previous  to  this,  in  1826-^28,  $6,000  had  been 
expended  for  the  same  purpose. 

PRESENT  PROJECT. 

To  limit  the  excavation  to  an  area  of  about  6  acres,  and  to  define  the 
entrance  and  provide  a  mooring  place  by  building  a  crib  18  feet  square 
upon  the  point  of  the  shoal  extending  into  the  harbor  from  the  end  of 
Ship  House  Point. 

Also  to  check  shore  drift  by  extending  a  jetty  across  the  end  of  Ship 
House  Point  from  the  crib  above  described  to  the  bay  outside  the  point. 

PRESENT  WORKS. 

A  crib  18  feet  square  has  been  built,  as  proposed  in  the  project;  a 
jetty  of  stake  and  fascine  work,  loaded  with  stone,  has  been  completed 
for  a  distance  of  164  feet,  and  about  24,000  cubic  yards  of  material  have 
been  dredged  from  the  sheltered  area,  giving  a  depth  of  12  feet  at  ex- 
treme low  water. 

OPERATIONS. 

None,  other  than  the  collection  and  reporting  of  commercial  statistics 

RESiARKS. 

This  harbor  is  formed  by  a  natural  spur  of  loose  rock  and  gravel 
about  800  feet  in  length,  extending  in  an  easterly  direction  from  the 
shore,  so  as  to  form  a  small  sheltered  bay,  and  the  value  of  the  harbor 
depends  upon  the  preservation  of  this  natural  spur  or  breakwater. 

During  the  war  of  1812  the  United  States  began  the  construction  of 
a  large  naval  vessel  upon  this  spur.  The  vessel  was  never  launched, 
work  on  it  haviug  been  stopped  by  the  treaty  of  peace;  but  the  vessel^ 
was  cared  for  for  a  great  many  years,  and  incidentally  the  site  on  which* 
it  stood  was  prevented  from  washing  away,  due  to  wave  action.  A  few 
years  ago  the  vessel  was  sold  and  broken  up,  and  since  then  this 
spur  has  not  been  cared  for,' and  consequently  is  slowly  being  destroyed 
by  the  seas. 

It  is  not,  however,  exposed  to  very  heavy  waves,  and  can  be  pro- 
tected by  a  rough  wall  of  blocks  of  stone  of  one  or  more  tons  in  weight 
built  parallel  to  it  and  from  50  to  100  feet  in  advance  of  it,  where  the 
water  is  about  6  feet  deep.  This  stone  can  be  advantageously  obtained 
from  quarries  in  the  neighborhood  and  it  is  estimated  that  it  can  be 
put  in  for  about  $3  a  cubic  yard. 

,  Five  thousand  dollars  could  advantageously  be  applied  to  this  pur- 
pose and  would  be  sufficient  to  complete  the  proposed  wall. 

No  more  dredging  seems  to  be  necessary  at  present. 

Name  of  harbor,  Sacketts  Harbor,  N.  Y. :  coUection  district,  Cape  Vincent,  N.  Y. ; 
nearest  liffht-honse,  SackettA  Harbor,  N.  Y. ;  a  fixed  white  light  of  the  fifth  order, 
on  Horse  Island,  1^  miles  west  of  town ;  nearest  works  of  defense,  Fort  Ontario,  N.  Y. 
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Money  statement 


July  1, 1891,  balance  unexpended. 

June  30, 1892,  amount  expended  during  fiscal  year  . 

July  1, 1892,  balance  unexpended i 


$503.95 
54.69 


449.26 


{Amount  (estimated)  required  for  completion  of  existing  protect 5, 000. CO 
Auionntthatoanbeprofitabl^expendedinfiscalyearendmg  June30, 1894      5,  OOiKOO" 
Submitted  in  compliance  .^itWequirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

■  Arrivals  and  d^Mvtures  of  vessels  at  Saoketts  Harbor,  New  York,  during  fiscal  year 

ending  June  SO,  1892. 


AERIVALS. 

• 

Trade  engaged  in. 

Steamers. 

Sailing  vessels. 

Barges. 

No. 

Registered 
tannage. 

Ko. 

B^Btered 
tonnage. 

No. 

Registered 
tonnage. 

IToTnt*  on IaIeo               ..   ...  ................  . 

84 

4,617 

78 
14 

3.327 
656 

7 

1,284 

Foroigii, on  lake  .............................. 

Total 

84 
84 

4,617 
4,617 

87 
82 
5 

3,983 

3,750 

233 

7 
7 

1,284 

Ainoricmi  ownwl. . ............................ 

1  284 

Canadiaii  owned 

Sum  total,  178  arrivals;  registered  tonnage, 0,884. 

DEPARTURES. 


Trade  engaged  in. 

Steamers. 

Sailing  vessels. 

Bargca. 

No. 

Registered 
tonnage. 

No. 

Registered 
tonnage. 

No. 

Registered 
tounage. 

80 
4 

4,317 
300 

76 
10 

3,428 
497 

6 

1,124 

T'oroiflTi  onlalce        ...     . 

Total 

84 

4,617 

86 

3,925 

.  6 

1.124 

Sum  total,  176  departures;  registered  tonnage,  9,666. 

Greatest  draft  of  vessels,  11  feet. 
Greatest  tonnaj?e,  918  reg.  tons. 
Greatest  load,  600  tons  net. 

Ihceipts  and  shipments  by  lake  at  Saeketts  Harbor.  New  York,  during  fiscal  year  end- 
ing June  SO,  189fS, 


Receipts. 

ShipmenU. 

Trade. 

Passen- 
gers. 

Grain. 

Mor. 
cliau- 
diae. 

nay. 

Coal. 

Lum- 
ber. 

Passen- 
gers. 

Mer. 
chan- 
diee. 

Coat. 

Lnn- 
ber. 

No. 
2,057 

Net  Um». 

Net  tont. 

1, 853 

2 

Net  tong. 
613 

Net  tont. 
4,060 

168 
930 

No. 
2,326 

Net  tons. 
361 
77 

Net  tons. 
40 

Tim*. 
11 

Forci;;nonlake 

13 

1 



Total... 

2,057  j            13 

1,855 

C13 

4,060 

1,098 

2.326 

438 

40 

16 

Naviffation  closed  December  7,  1891.    Navigation  opened  April  12, 1892. 

For  the  purpose  of  reduction  to  tons  weight  tlic  followingis  assumed:  Barrels  oil, 
7  equal  1  t<)n;  M  lumber,  1  equal  1^  tons;  erateH  iVuit,  20  equal  1  ton:  railroad  ties 
and  poles.  12  equal  1  ton;  cords,  wood  aud  posts,  1  equal  1|  tons;  live  aoimals,  i 
equal  1  ton.  ^  I 
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APPENDIX  P  P. 


IMPROVEMENT  OF  SHOALS  IN  ST.  LAWRENCE  RIVER,  AND  OGDENS- 
BURG  HARBOR,  NEW  YORK,  AND  OF  RIVERS  AND  HARBORS  ON  LAKE 
CIIAMPLAIN,  NEW  YORK  AND  VERMONT. 


REPORT  OF  MAJOR  M.  B.  ADAMS,  CORPS  OF  RKGIKEERS,  OFFICER  TN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Shoals  between    Sister  Islands  and 

Crossover     Light,     St.     Lawrence 
River,  New  York. 

2.  Ogdenshnrg  Harbor,  New  York. 

3.  Breakwater    at  Roune    Point,   Lake 

Champlain,  New  York. 

4.  Great  Chazey  River,  New  York. 

5.  Breakwaterat  Gordon  Landing,  Lake 

Champlain,  Vermont. 


6.  Plattsborg  Harbor,  New  York. 

7.  Burlington  Harbor,  Vermont. 

8.  Otter  Creek,  Vermont. 

9.  Ticonderoga  River,  New  York. 

10.  Narrows  of  Lake  Champlain,   New 
York  and  Vermont. 


United  States  Engineer  Office, 

Burlington,  Ft,  July  9,  1892. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  river  and  harbor  works  under  my  charge  during  the  fiscal  year 
ending  June  30, 1892. 

Very  respectftilly,  your  obedient  servant, 

M.  B.  Adams, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  A, 


Major  of  Engineers. 


PPi. 


IMPROVEMENT  OF  SHOALS  BETWEEN  SISTER  ISLANDS  AND  CROSSOVER 
LIGHT,  ST.  LAWRENCE  RIVER,  NEW  YORK. 

The  project  for  tlii^  improvement  resulted  from  the  survey  and  report 
made  in  compliance  with  a  provision  in  the  river  and  harbor  act  of 
August  11, 1888,  directing  a  survey  of  the  shoals  between  Sister  Islands 
and  Crossover  Light  to  be  made;  it  was  submitted  July  2,  1889,  and 
])riiited  in  the  Keport  of  the  Chief  of  Engineers,  1889,  pages  2463  and 
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The  e^itimate,  as  below,  provides  for  the  removal  of  three  slioals,  the 
first,  or  lower  one,  sitaated  a  little  below  the  entrance  to  Blind  Bay: 
the  second,  or  middle  one,  near  Dark  Island;  the  third,  or  npper  one, 
about  li  miles  abiive  Dark  Island,  the  distance  between  the  lower  and 
upi>er  shoal  being  about  4  miles. 

ESTIMATE. 

Jtemovinfr  162  cnbic  yards  of  rock,  lower  shoaly  at  $20  per  cubic  yard ICi.  244^ 

Keinoving  1.830  cubic  yardn  of  rock,  middle  Bhoal.  at  $18  per  cubic  yard Xi.  WO 

Keiiio vin jT  a5  cnbic  yards  of  rock,  .upper  shoal,  at  $25  per  cubic  yard 2, 12ri 

Contingencies .* *. 5, 00l» 

Aggregate 43.3(fi 

The  act  of  September  19, 1890,  appropriated  8o,000  for  this  improve- 
ment. Bids  were  invited  Novwnber  8, 1890,  and  oi>ened  December  9. 
1890,  but,  owing  to  informalities  in  two  of  the  three  bids  received,  th«» 
work  was  readvertised,  and  bids  were  again  opened  January  13,  18!>1, 
the  contract  being  then  awarded  to  William  James  Daly  for  the  re 
nioval  of  the  lower  and  upper  shoals  at  $16  per  cubic  yard,  measured 
in  place. 

Work  was  to  have  been  done  during  the  winter  of  1890-'91,  but,  ow- 
ing to  ice  not  forming  of  sufiBcient  thickiiess  to  bear  the  weight  of  the 
machinery,  etc.,  to  be  used  in  connection  with  the  oi)erations,  a  delay 
in  tlie  date  tor  the  completion  of  the  contract  was  requested  aiul 
granted  so  as  to  include  the  winter  season  of  1891-'92. 

It  is  recommended  that  this  improvement  be  defined  as  the  St  Law- 
rence River  above  Ogdensburg  in  making  further  appropriations  for  i!, 
as  bad  shoals  exist  without  the  limits  named  in  the  acts  making  the 
appropriations  heretofore. 

It  is  expected  that  work  will  soon  be  commenced  and  that  it  will  he 
completed  on  time,  August  31, 1892. 

Money  statement 
July  1,  1891,  balance  unexpended $4,909.44 

July  1,  1892,  balance  nnexpended 4, 5K)9. 4 1 

Jnly  1, 1892,  amount  covered  by  nncompleted  contracts 3, 952.  (H» 

July  1,1892,  balance  available 957.41 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000.  Oi> 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 957. 41 

{Amount  (efltimated)  required  for  completion  of  cxiMtinj;  project 28, 305.  ii«> 

Amountthatcan  be  profitably  expended  in  fiscal  yearendin^  Juue  30, 1894  28, 305.  IK) 
Sum  bitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Nearly  the  entire  commerce  of  the  St.  Lawrence  River  passes  over  or  near  thew* 
shoals.    The  nearest  light-house,  Crossover  Light;  greatest  draft  of  veasels,  16  feet. 

Amount  of  commerce  tckich  pasfted  over  the  shoaU  of  the  St-,  Lawrence  Hirer  between  ^Shtvr 
Islands  and  Crossover  Light  during  calender  year  1S91. 


1800.  1891. 


Ton».  Tons. 

Tonnacc  of  American  vpsnelR  in  coast  trade .Seti.  022  640. 000 

Tonnafce  of  Araoricnii  veascls  in  foreign  trnde H,  !«:0  25.  «^V 

'J  onnagf"  of  foreign  TensHla  in  forri;jn  trade ^^     30. 544  30, 000 


Total .Di:gitized.t)y.Vr|B  690,760        TUvOOO 


y.v^ 
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Tli«  principal  itema  of  merchandise  carried  by  thia  tonnage  were : 


LnTnbm* 

Wheat,  outs,  and  oom. 

Coal 

Packa^  freight 

Flour 


Total. 


1800. 


1891. 


Tons. 

21,750 
202.384 
112, 182 

35,000 


Tant. 
44.000 
22.562 

135.000 

53,000 

7,000 


371, 316        260, 162 


P  P  2. 

IMPROVEMENT  OF  OGDENSBURG  HARBOR?  NEW  YORK. 

When  operations  were  commenced  at  this  harbor  the  channel  afforded 
depths  of  5  to  12  feet  only,  and  now  there  are  three  channels  from  deep 
water  in  the  St.  Lawrence  River  to  the  nearest  docks  or  wharves,  in 
which  water  from  15  to  16  feet  deep  is  afforded,  and  a  channel  12  to  16 
feet  deep  has  been  made  along  the  city  front. 

The  project  formed  for  the  improvement  by  a  board  of  engineer 
otflcers  in  1808  provided  for  dredging  tile  channel  of  the  Oswegatchie 
Kiver  below  the  bridge,  deepening  the  channel  along  the  city  front  on 
the  St.  Lawrence  River  and  across  the  bat  northeast  of  the  light-house, 
and  the  construction  of  a  pile  pier  to  prevent  the  water  of  the  Oswe- 
gatchie spreading  over  the  bar  or  shoal  between  these  channels.  The 
l)ile  pier  was  only  recommended  in  the  event  of  the  water  of  the  Oswe- 
gntchie  not  following  the  line  of  the  deepened  channels  after  dredging 
was  comiileted.  The  dredging  provided  in  the  project  was  completed 
in  187(i,  and  the  piling  proved  unnecessary;  consequently  operations 
were  confined  to  dredging  the  channels,  which  were  left  in  good  con- 
dition. 

The  harbor  was  surveyed  in  1880  and  showed  considerable  shoaling 
of  the  channels  during  the  four  years  of  inactivity  between  187G  and 
188(),  and  that  it  was  due  to  sawdust  and  other  waste  products  of  saw- 
mills which  had  been  thrown  into  the  Oswegatchie  River  in  violation 
of  local  regulations  forbidding  it;  that  the  shoaling'amounted  to  some 
40,000  yards  and  would  cost  $12,000  for  removal.  The  practice  of 
throwing  these  waste  products  into  the  river  has  now  ceased. 

The  original  project  was  estimated  to  cost  $175,000;  $107,000  had 
b(^n  expended  in  1880,  leaving  $08,000  still  due  the  improvement, 
owing  to  the  pilbig  not  being  required. 

In  1882  the  harbor  was  recommended  to  be  placed  in  condition  to 
admit  the  largest  vessels  that  would  be  able  to  pass  through  the  en- 
larged Welland  Canal,  at  an  estimated  cost  of  $76,000,  as  follows: 

Outer  bar,  80,000  yards,  at  30  cents  per  yard ' $24,  000 

Rome,  Watertow'n  and  Ogdensburj?  Railroad  Wharves,  40,000  yards,  at  40 

cents  per  yard 16, 000 

Oswegatchie  mouth,  20,000  yards,  at  20  cents  per  yard 4, 000 

City  Front  channel,  160,000  yards,  at  20  cents  per  yard 32, 000 

Total,  300,000  yards 76,000 

Tlie  above  estimate  wa«  intended  to  provide  for  a  depth  of  15  feet 
in  the  channels  and  16  feet  over  the  bar.    With  the  completion  of  the 
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last  contract  237,677  cable  yards  had  been  dredged,  at  a  cost  of  $51,000, 
leaving  62,323  cubic  yards  to  be  dredged,  and  $25,000  dae  the  im- 
provement under  the  project  of  1882. 

In  1889  a  new  project  was  formed  and  approved  for  the  improvement 
of  this  harbor,  it  being  found  that  the  scheme  of  1882  would  be  insuf- 
ficient for  the  wants  of  the  harbor  when  fully  carried  out. 

The  last  project  provides  depths  of  16.5  feet  in  all  the  channels, 
based  on  17-foot  depths  of  dredging,  at  an  estimated  cost  of  $158,950, 
as  follows : 

290,000  yards,  exolusiye  of  hardpan  and  solid  rock,  at  25  cents  per  yard $72, 500 

72,000  yards  of  hardpan  and  solid  rock,  mostly  hardpan,  at  $1  per  yard 72, 000 

144,500 
Add  10  per  cent  for  contingencies * 14,450 

Total 158,950 

The  act  of  September  19, 1890,  appropriated  $42,000  for  this  improve- 
ment. Bids  were  duly  invited  and  a  contract  has  been  made  for  the 
removal  of  325,000  cubic  yards  of  sand,  mud,  gravel,  etc.,  at  the  very 
favorable  price  of  11  cents  per  cubic  yard,  which  has  since  undergone 
modification  by  allowing  22  cents  per  yard  for  50,000  yards  of  hardpan 
without  changing  the  total  amount  to  be  paid  under  the  contract. 

The  survey  made  at  the  harbor  in  November,  1890,  shows  a  more 
favorable  condition  of  things  at  the  mouth  of  the  Oswegatchie  River 
than  any  other  survey  has  shown.  It  is  found  that  there  will  be  no 
solid  rock  encountered  within  the  limits  of  the  channel,  but  that  all 
the  material  to  be  removed  from  that  locality  will  be  hardpan,  with 
more  or  less  of  bowlders  embedded  therein. 

Operations  under  the  last  contract  have  been  commenced  with  two 
dredges.  One  hundred  and  eight  thousand  four  hundred  and  fifty-five 
yards  of  ordinary  material  and  9,286  yards  of  hardpan  have  been  re- 
moved to  date,  and  it  is  expected  that  the  contract  will  be  completed 
on  time,  November  30, 1892. 

It  is  exi)ected  to  apply  additional  funds  as  appropriated  in  the  <5om- 
pletion  of  the  project  of  1889,  under  the  contract  system. 

The  accompanying  commercial  statistics  were  obtained  through  the 
kindness  of  the  collector  of  customs. 

Money  statement. 

July  1,  1891,  balance  unexpended $41,130.80 

June  30,  1892,  amount  expended  during  fiscal  year 13, 574. 57 

July  1,  1892,  balance  unexpended 27,556.23 

July  1,  1892,  outstanding  liabilities $2,569.68 

Jnly  1,  1892,  amount  covered  by  uncompleted  contracts 21, 777. 03 

24^346.71 

July  1,  1892,  balance  available 3,209.52 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 43, 209. 52 

{Amount  (estimated)  required  for  completion  of  existing  project 76, 950. 00 
Amount  tliat  can  be  ])rofi  tably  expended  in  fiscal  year  ending  June  30, 1894    50, 000. 00 
Submitted  in  compliance  with  roquiremeuts  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  18G7. 
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COMMBROIAL  STATISTICS. 
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Name  of  harbor,  Ogdonsbarg,  N.  Y. ;  collection  district,  Oswegatchie;  nearest 
light-house,  Ogdensbarg,  N.  Y. 

Tannage  of  vessels  entered  and  cleared,  foreign  ports  and  coastwisey  1888  to  1891. 


Tear. 


1889 
1890 
1891 


foreign  porta. 


American  Tessels.      Foreign  vessels. 


Entered.    Cleared. 


Tims. 

12.068 

18,689 

12,888 

23,475 


TWM. 

10,503 
8,472 
10,868 
17,411 


Bntered.    Cleared. 


Tons. 

66,759 

85,064 

76,517 

48,966 


Ton*. 

62,918 

80,972 

66,699 

45,833 


Coastwise. 


Entered.    Cleared. 


Tons. 
180,214 
227.819 
278,888 
824.010 


Tims. 

191,790 

230,817 

287,634 

825,494 


Merchandise  received  and  shipped,  foreign  ports. 


Articles. 


Beceived  : 

Lumber 

Barley.etc 

Hay 

Misoellaneons  freight 
Shipped: 

Coal  ...- 

Cheese 

Oil 

Miscellaneous  freight. 

Total 


1888. 


Tons. 
76,566 
13,092 
676 
15,000 

32,053 
2,685 
4,000 

29,000 


06,506 


1889. 


Tons. 
76,815 
3,676 

25,000 

65,356 
4,760 
3,440 

59,000 


161,847 


1890. 


Tons. 

117,114 

5,278 

164 

15,000 

100, 192 
2,725 
2,200 
31,109 


1891. 


tons. 
127, 152 

17, 521 
9 

11,051 

49,962 
1,224 
1,000 
1,000 


156, 668  f   208. 918 


Merchandise  received  and  shipped^  coastirise. 


Articles. 

1888. 

Tims. 
21),  612 
145, 345 
22. 359 
76,991 
25,000 

2,756 
34,807 

18W). 

Tons. 
47,454 
181, 101 
12,436 
66,230 
49,000 

2,810 
47,875 

1800. 

1891. 

Beceived: 

J^iimber  »  ^.n      # .-.-- 

Tons. 

38.142 
227.409 

16, 791 
112,181 

31, 119 

•^  700 
47,271 

Tons. 
58,084 

Grain 

221,678 

flour. 

14,  l.')2 

Coal 

138,638 

Miscellaneous  f  re  ig  h  t 

1,878 

«*^' : 

500 

Miscellaneous  freight 

56,000 

Total 

332,870 

406,406 

473,613 

490,930 

Total  duties  collected. 
Total  fees  collected . . . 

Value  of  imports 

Value  of  exports 


1888. 


$225,570 

2,946 

1,957,440 

1, 689, 675 


$219,481 

4,490 

1. 628, 674 

1,970,974 


1890. 


$224, 078 

3, 8ii5 

1, 618.  616 

2,105,214 


1891. 


r223, 434 

2,  772 

1, 729, 389 

1,764,831 


Value  of  merchandise  entered  for  warehouse  and  transAhipped  in  bond  . 

Value  of  merchandise  entereil  fo?  transshipment  and  exports 

Amount  of  duties  on  the  above 


1890. 


$174.  558. 00 
38, 357. 00 
74,641.12 


1891. 


$72.2i>1.0O 
417,813.00 
170, 376. 30 
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Merchandiat  receited  under  consular  seal  from  foreign  poi'ts. 


Articles. 


Tea 

CiirioA 

KftwBilk 

Silk  goods 

Straw  braid 

CbiDPse  CTOttfries. 

,  Firecracters 

Copper  matte 


l^DO. 


Packages,  j     Value. 


.pOUlMlH. 


Total. 


129,869 
2U3  , 
6.957  I 
81  j 
1,119 
3.027  I 
8,659  I 
2,410,112 


$1,358,244 
9,288 
3,941,752 
46.646 
25;  165 
27,202 
34.426 
173,428 


1881. 


Fackagea.  i     Tahie. 


54,552 

758 

5,693 

108 

524 

2,028 

127 

15,287,364 

24 


5, 616, 151 


1884,  SI 

86,Sd4 
32,4811 
16. 3U 
713 
5SL5» 
20,559 


4,2S&.443 


The  greatest  draft  of  vessels  at  Ogdensbnrg  Harbor  is  16  feet. 


PP  3- 

BREAKWATER  AT  ROUSE  POINT,  LAKE  CHAMPLAIN,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1885  and  contem- 
plates the  construction  of  a  straight  breakwater  of  rubble  and  large 
stones,  extending  from  Stony  Point  in  the  general  direction  of  the 
southern  point  of  the  6-foot  curve  south  of  Windmill  Point  until  the 
18-tbot  curve  is  reached,  a  total  distance  of  about  2,000  feet. 

Operations  have  been  carried  on  in  accordance  with  the  original 
plan  and  under  contracts  dated  August  22,  1885,  October  28,  1880, 
November  2,  1888,  and  December  6, 1890.  Under  the  first  contract  800 
linear  feet  of  breakwater  adjoining  the  shore  were  built,  which  was  ex- 
tended 550  and  140  feet,  respectively,  under  the  second  and  third  con- 
tracts, and  was  further  extended  210  feet  under  the  fourth  and  last 
contract.  It  is  found  that  another  extension  125  feet  will  carry  the  end 
of  the  structure  into  18  feet  of  water,  and  it  is  therefore  proposed  to 
terminate  the  breakwater  with  another  extension  of  135  feet,  or  a  little 
beyond  the  18-foot  curv^e,  but  with  a  total  length  of  1,835  feet  instead  of 
2,(K)0  feet. 

The  estimated  cost  of  the  breakwater  was  originally  placed  at  $110,000. 
There  have"  been  four  appropriations  to  date,  amounting  to  $83,500,  the 
last  being  that  of  September  19,  1890;  and  as  it  is  now  estimated  that 
$15,000  more  will  be  suflficient  to  carry  the  structure  out  to  the  18- foot 
curve  and  to  close  in  the  outer  end,  the  total  cost  will  be  $98,500  when 
completed  and  closed  at  1,835  feet  in  length.  The  good  effects  of  the 
improvement  are  apparent  along  the  town  front  by  the  comparative 
calmness  of  the  water  at  the  docks  there  during  southeasterly  Btorms, 
which  formerly  caused  considerable  commotion. 

Money  statement 

Jnly  1, 1891,  balance  unexpended $7, 962. 53 

June  30, 1892,  amonnt  expended  during  fiscal  year 7, 954. 56 

July  1, 1892,  balance  unexpended \ 7. 97 

Amount  appropriated  by  act  approved  July  13, 1892 .• 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 007. 97 
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Name  of  harbor.  Rouse  Point;  N.  Y. ;  collection  district,  Champlatn ;  nearest  light- 
house. Windmill  Point. 

VeswU  entered  and  cleared  and  duties  collected. 


Duties  collected 

Duties  assessed  on  mcroliaudisu  ei 

tiou  to  otluT  ports 

Tonnage  tax  collected 

Fees  collect4?d 

Miscellaneous  collections 

f 
Total  collected  and  anHuased. 


'          1890. 

1891. 

$3«l,fl87.78 

S9,8I5.25 

2,137.20 

8.011.95 

17.84 

*d  for  warehouse  and  transporta- 

$.'{23,403.00 
161, 225. 00 

2, 142.(K) 

4, 803. 00 
4, 170. 00 

461'  970. 02 

485, 802. 00 

Xumber  of  tons  shipped  and  arrived,  Rouse  Point,  New  York. 


Articles. 


Boards,  deals,  plank,  etc 

Other  lumber 

Coal 

Miscellaneous  articles  . 


1890. 


Shipped.  I  Arrived. 


Tons. 
30,000 

4,000 
52,000 

3,800 


Tons. 
50*000 
8,000 


44.333 


1891. 


Shipped.   Arrived. 


Tons. 


280,000 
11,500 


Tons. 

218,7.% 

130,000 


60,000 


Greatest  draft  of  vessels,  10  feet.    I^he  accompanying  commercial  statistics  were 
obtained  through  the  kindness  of  the  collector  of  customs. 


P  P  4. 

BfPROVEMENT  OF  GREAT  CHAZY  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1889,  after  the  snr- 
vey  was  made  in  accordance  with  the  river  and  harbor  act  of  Angnst 
11,  1888. 

The  first  esthnate  for  improvement  provided  for  a  channel  with  a  least 
width  of  50  feet  and  a  least  depth  of  6  feet;  but,  owing  to  the  cost  un- 
der this  scheme,  amounting  to  $34,000,  a  second  plan  was  considered, 
which  provides  for  a  least  depth  of  5  feet  and  a  least  width  of  40  feet; 
and,  on  finding  that  the  cost  under  this  plan  would  be  about  one-half 
the  former  estimate,  work  was  recommended  to  be  done  in  accordance 
therewith,  and  the  project  was  adopted. 

The  appropriation  of  $10,000  by  act  of  September  19, 1890,  has  been 
consumed  (under  contract   dated   February  16,   1891)   in   dredging 
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26,3S7\^  yards  of  bowlders,  sand,  mud,  and  clay,  in  a  single  cat,  from 
the  mouth  of  the  river  to  Champlain  village. 

Operations  were  commenced  June  22, 1891,  and  were  completed  Octo- 
ber 5, 1891,  consuming  the  available  funds. 

The  channel  produced  by  the  work  as  above  is  only  a  little  more  than 
half  that  provided  under  the  project  for  the  improvement,  and  must,  of 
coui*8e,  be  very  generally  widened  in  order  to  complete  it. 

Money  statement 

July  1, 1891,  balance  nnexpended $9^955.59 

June  30, 1892,  amount  expended  dnring  fiscal  year 9, 965. 59 

Amount  appropriated  by  act  approved  July  13, 1802 5, 000. 00 

•  ===== 

{Amount  (estimated)  required  for  completion  of  existing  project  1 3, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1894      3^  000. 00 
Submitted  in  compliance  with  requirements  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Name,  Great  Chazy  Kivcr,  New  York ;  collection  district,  Champlain ;  nearest  light- 
house, Isle  La  Motte ;  greatest  draft,  6  feet. 

Vessels  arrived,  departed,  etc,  1889, 1890,  and  1891, 


Steam  veeaels  arrlTed. . 

Canal  boats  arrived 

St««m  veMoln  departed . 
Canal  boat*  departed . . . 

Garffoea: 

V alae  of  arrlTala  . . . 
Valae  of  dopartorca 


No, 
38 
56 
38 
53 


Tons. 
1,620 
6,432 
1,520 
6,136 


$154,600 
83,600 


No. 
86 
44 
86 
44 


Tons. 
1,210 
4.562 
1,210 
4,562 


$155,000 
81,000 


1891. 


No. 
26 
10 
26 
17 


T^ms. 

M 
2,« 


$7  J 
2».< 


Number  of  tons  arrived  and  shipped,  1890  and  1891, 


Articlea. 

1890. 

1891. 

Shipped. 

Arrived. 

Shipped. 

Arrivtrf. 

Potat-oea 

Tons. 

1,000 

6,000 

100 

611 

Tons. 

Ton*, 

%  1,000 
800 

Ibms. 

Hay     

Iron ....•.....•••.....•■••....•.••......•.................... 

800 
1,652 
6,000 

m 

Gf^neral  mArohandifie 

500 

w 

Coal 

1.W 

P  P  5. 

BREAKWATER  AT  GORDON  LANDING,  LAKE  CHAMPLAIN,  VERMONT. 

The  project  for  this  improvement  was  adopted  in  1887  and  has  for  its 
object  the  construction  of  a  breakwater,  composed  of  rabble  and  large 
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stones,  extending  in  a  straight  line  from  a  point  250  feet  south  of  the 
dock  or  landing,  where  the  water  is  about  3  feet  deep  at  lowest  stage, 
to  a  point  on  the  16-foot  curve  and  a  little  north  of  the  line  drawn  from 
the  dock  to  Cumberland  Head. 

At  inception  the  object  of  the  undertaking  seems  to  have  been  the 
affording  of  increased  shelter  on  the  west  shore  of  Grand  Isle,  Lake 
Ghamplain,  which  incidentally  has  involved  the  protection  of  the  dock 
or  landing  which  gives  the  improvement  its  name. 

An  appropriation  of  $18,750  was  made  for  this  work  in  the  act  of 
August  5,  1886;  $10,000  was  appropriated  by  act  of  August  11,  1888, 
and  $6,000  by  act  of  September  19, 1890,  for  completion. 

The  original  project  was  modified  so  as  to  make  the  total  length  of 
the  breakwater  675  instead  of  800  feet. 

Operations  were  carried  on  by  contract.  The  first  contract,  dated 
August  1, 1887,  comprised  the  construction  of  500  linear  feet  of  break- 
water next  the  shore.  Work  was  conmienced  August  11, 1887,  and  was 
completed  August  31, 1889.  The  second  contract  was  dated  December 
28, 1888,  and  comprised  an  extension  to  the  above  shore  section,  and 
when  completed,  September  30, 1889,  left  675  linear  feet  of  breakwater 
completed,  with  the  exception  of  the  large  facing  stones  and  core  of 
rubble  on  135  feet  at  its  outer  end.  For  completion  of  the  improvement 
according  to  the  modified  project  $6,000  was  a«ked  for  and  appropri- 
ated by  act  of  September  19, 1890.  which  has  been  consumed  under  con- 
tract dated  December  26, 1890,  with  Edwin  H.  French,  of  Fulton,  N.  Y., 
for  the  extension  and  completion  of  the  breakwater  at  Gordon  Landing, 
Vermont. 

Ol)erations  under  the  last  contract  were  commenced  July  6, 1891,  and 
closed  September  19, 1891,  completing  the  improvement. 

Money  statement. 

July  1,  1891,  balance  unexpended $5, 956. 05 

June  30,  1892,  amount  expended  during  fiscal  year 5, 956. 05 


COMMERCIAL  STATISTICS. 

Name,  Gordon  Landing;  coUection  district,  Vermont;  nearest  light-house,  Cum- 
berland Head.  The  proprietor  of  the  landine  states  that  three-fourths  of  the  busi- 
ness of  Grand  Isle,  Vt.,  is  done  there,  and  that  1,500  tons  of  freight  are  probably 
handled  each  season ;  also,  that  large  quantities  of  produce  and  firuit,  as  well  as  stock 
for  the  market,  pass  over  the  dock  at  the  landing. 

Greatest  draft  of  vessels,  8.5  feet. 


PP6. 

IMPROVEMENT  OF  PLATTSBURG  HARBOR,  NEW  YORK. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
probably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
construction  of  a  breakwater  about  1,000  feet  east  of  the  steamboat 
docks.  ^  1 
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There  were  1,250  linear  feet  of  breakwater  constructed  between  the 
years  1836  and  1875,  which  is  now  being  extended  300  feet  farther  north 
ward. 

The  modification  of  1870  provided  for  an  extension  of  the  former 
structure  southeastward,  the  dredging  of  some  shoal  areas  within  tbi^ 
breakwater,  and  the  protection  of  a  portion  of  the  adjacent  beach  by  a 
revetment. 

Operations  were  confined  to  necessary  repaii:s  and  the  di*edging  <»f 
limited  areas  near  the  steamboat  docks  after  the  completion  of  the  proj- 
ect of  1870,  until  the  act  of  September  19,  1890,  made  provision  for  a 
northward  extension  to  the  breakwater,  300  feet,  and  for  very  general 
repairs  to  the  superstructure. 

The  appropriation  of  September,  1890,  amounted  to  $32,500,  which 
has  been  pledged  under  one  contract,  covering  the  renewal  of  the  ohl 
timber  superstructure  by  one  composed  of  large  facing  stones,  witii 
rubblestone  cone,  and  an  extension  of  300  feet  to  the  breakwater, 
finished  on  top  in  the  same  manner  as  has  just  been  described.  Tin* 
cross-section  of  this  superstructure  is  much  like  that  shown  in  Fig.  (» 
of  the  sheet  of  cross-sections  herewith,  but  the  inner  and  outer  slopes 
were  made  equal  and  the  timber  of  the  old  substructure  was  cut  down 
only  to  low-water  level,  since  the  line  of  no  decay  is  a  foot  or  more 
above  low  water. 

Work  is  progressing  fairly  well  under  the  above  contract,  the  exten- 
sion has  been  completed,  and  the  work  of  rebuilding  the  old  super- 
structure is  about  half  done.  The  contract  does  not  require  comple- 
tion until  November,  1892,  and  it  is  confidently  expected  will  be  finished 
on  time.  The  report  of  a  survey  at  the  mouth  of  Saranac  River,  Platts- 
burg,  N.  Y.,  that  appeared  as  House  Ex.  Doc.  No.  72,  Forty-eighth  Con- 
gress, second  session,  comprehending  the  dredging  of  110,000  yards 
there,  would  amount  to  a  considerable  extension  of  the  limited  areas 
of  dredging  operations,  and  therefore  may  be  said  to  constitute  a  furthn- 
modification  in  the  lU'oject  for  this  improvement.  It  is  thought  thut 
only  small  amounts  of  dredging  will  be  reciuired  at  this  harbor  fbr  some 
years,  unless  the  plan  for  improving  tlie  mouth  of  Saranac  Kiver  should 
be  undertaken.  A  more  recent  report  as  to  this  improvement  has  ap- 
l>eared  as  House  Bx.  Doc.  No.  22,  Fifty-first  Congress,  second  session. 

Money  statement , 

July  1, 1891,  balance  unexpended $31, 120. 25 

June  30,  1892,  amount  expended  during  tivscal  yaiv 15|  844. 91 

July  1, 1892,  balance  unexjieudcd 15, 275.  tU 

July  1,  1892,  ontstandiuf?  liabil  ities $4, 052. 68 

July  1,  1892,  amount  covered  by  uncomiileted  contract-s 8, 991. 32 

13,044.00 

July  1, 1892,  balance  available 2,231.34 


COMMEKCIAL   STATLSTIX.S. 


Name  of  harbor,  Platt«burg,  N.  Y. ;  collection  district,  Champlain;  nearest  light* 
house,  Cumberland  Headj  two  beacon  lights  on  tlie  I'lattsbiirg  breakwater. 
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Airivala  of  vesseU, 


1888. 

1889. 

1800. 

1891. 

Steam 

Xo. 
a38 
44 
800 

Tom, 
386,867 
3,715 
71,938 

No. 
861 
41 
820 

Ton§. 
389,150 
3,530 
73,820 

No. 
1,004 
46 
008 

Tons. 
559,531 

4,278 
77,900 

No. 
908 
49 
936 

Ton-9. 
558,427 
4,427 
80,835 

Sail 

Oikiml , 

Totnl 

1,682 

462,520 

1,722 

466,500 

1,956 

041,708 

1,983 

643,689 

Departures  of  vessels. 


Steam. 
Sail... 
Canal.. 


Total. 


800 


386,867 
3,715 
71,988 


1,682  ;  402,520 


861  I  389,150 
43  3.654 
820    73,829 


1,724   468,633 


1,004 
47 
908 


559,  531 

4.376 

78,180 


998 

49 

936 


1,956   642,086  I  1,983 


558,427 
4, 427 

80,835 


643,680 


Value  of  goods  shipped  and  arrived. 


1888. 


Shipped  . 
AmTed.. 


9296.905 
60,586 


1889. 


1890. 


$435,  OOO  $441, 200 
109,000   113,460 


1891. 


fl37, 316 
117,381 


Vessels  enrolled  at  Platisbuvfj,  X,  Y.,  December  31,  1890  and  1891, 


Number.. 


.•>87 


Gross  tonnage 56, 250 

Net  tonnage 53, 401 

IGOl. 

Number 609 

Gross  tonnage 58,550 

Net  tonnage 55,610 

Number  of  tons  arrived  and  shipped,  Plaitsburg  Harbor,  New  York,  1890  and  1801, 


Articles. 

1800. 

181 

Dl. 
'Arrived. 

Shipped.  1  Arrived. 

Shipped. 

Xron  oro 

ToiM. 
13,500 
1,200 
600 

T(m9. 

Tomt. 
17,350 
1,200 

Tont. 

Potatoes 

Hay 

CoA 

16,000 
600 
257 

17.000 
1,275 

liUmber. ,.n  --  ,-- 

650 
2,  (MX) 
2,500 

General  merchandise 

400 

1,500 

Iron 

Greatest  draft  of  vessela,  10  feet. 

The  above  commercial  statistics  wore  kindly  fnriiishedby  the  collector  of  customs. 


P  P  7. 
IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  in  1836.    Modifications  of  the  originj^l  project  have  been  nuidtj 
BNG  92 101 
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from  time  to  time  so  a^s  to  afford  adequate  protection  to  the  increaamg 
commercial  and  shipping  interests  of  the  harbor. 

In  1874  an  extension  2,000  linear  feet  northward  was  proposed  and 
carried  out;  in  1884,  the  officer  then  in  charge  proposed  an  extension 
to  the  southward;  and  again,  in  1886^  a  plan  for  filrther  extension  at 
both  ends  of  the  breakwater  was  considered  by  the  Board  of  Engineers 
and  received  its  authoritative  sanction  in  regard  to  distance  firom  shore 
whenever  bui.t  and  a  200-foot  opening  recommended  at  the  north  end 
of  the  existing  structure,  in  prolonging  the  breakwater  in  that  direction, 
also  received  approval. 

The  rationality  of  the  irregular  outline  in  this  breakwater,  i.  e .,  itt^ 
want  of  rectilinearity  from  end  to  end,  is  found  in  its  gradual  develop- 
ment by  successive  extensions  under  different  administrations,  and  at 
distant  periods  of  time,  when  the  immediate  and  prospective  wants  of 
the  harbor  necessarily  presented  very  different  phases.  It  is  now  pro- 
posed to  gradually  withdraw  the  ends  of  the  breakwater,  in  prolonging 
it,  from  water  36  and  39  feet  deep  into  water  about  30  feet  deep,  and 
then  to  keep  at  a  distance  of  about  1,000  feet  from  the  docks  in  con- 
structing new  work,  so  as  to  reduce  the  cost. 

The  establishment  of  a  harbor  line,  to  limit  the  extension  of  docks 
and  wharves  out  into  the  harbor,  may  become  necessaiy  to  prevent  in- 
iurious  restrictions  of  the  harbor  capacity,  especially  in  consideration 
of  the  breakwater  being  only  1,000  feet  distant.  The  construction  of 
360  feet  northward  extension  to  the  breakwater,  with  a  stone  super- 
structure, waa  the  last  new  work  at  this  harbor.  This  novel  construc- 
tion meets  all  expectations  thus  far,  and  appears  to  afford  a  very  cheap 
and  durable  breakwater;  the  cost  is  practically  the  same  as  a  break- 
water with  timber  superstructure,  and  since  no  timber  comes  above  low 
water,  the  life  of  this  new  structure,  as  far  as  one  can  judge,  may  be 
said  to  be  illimitable. 

In  further  explanation  of  the  above  form  of  construction,  as  well  as 
to  show  the  development  of  the  present  approved  form  of  cross  section, 
the  accompanying  sheet  of  cross  sections  of  breakwaters  on  Lake 
Ohamplain,  New  York  and  Vermont,  is  api>ended. 

Regarding  the  respective  merits  of  these  several  forms,  much  de- 
X>ends  on  the  circumstances  of  construction,  the  cost  of  materials  in  the 
locality,  depth  of  water,  force  of  the  wave  action,  and  of  the  ice  floes, 
etc.;  nevertheless,  the  following  remarks  are  perhaps  pertinent  from 
the  experience  had  in  this  vicinity. 

When  the  water  is  16  feet  deep  or  less,  and  if  the  seas'are  not  very 
strong,  the  form  as  in  Fig.  4  is  probably  as  good  as  any,  but  in  deeper 
water  this  form  is  too  exx>ensive,  owing  to  its  gi*eat  width  of  base  and 
the  amount  of  rubble  stone  foundation  required.  The  form  as  in  Fig. 
5,  and  afterwards  as  in  Fig.  6,  was  in  some  sense  an  evolution  from  the 
forms  as  in  Figs.  1  and  3,  while  endeavoring  to  reduce  the  cost  of  con- 
struction by  going  to  less  depths  with  the  timber  work;  also  for  the 
form  as  in  Fig.  6,  which  is  the  best  and  that  approved  for  this  locality, 
greater  durability  was  attained  without  increased  cost  by  substituting 
above  water  lev^  an  aU-stone  superstructure  for  the  former  one  of  tim> 
ber  and  stone. 

All  things  considered,  this  form  of  breakwater,  as  in  Fig.  6,  and 
modified  slightly  by  making  equal  inner  and  outer  slopes,  seems  to 
afford  greater  advantages  than  any  of  the  others.  The  large  stones 
of  its  outer  face  should  weigh  2  tons  and  upwards,  and  should  be 
carefully  placed  as  a  paving  on  a  slope  of  1  on  1  or  less,  and  then  its 
resistance  would  seem  adequate  to  almost  any  degree  of  wave  action. 
But  should  it  require  greater  strength,  the  outer  slope  could  be  laid  in 
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c«ment  at  no  great  increase  of  cost  It  will  be  observed  that  the  lower 
courses  of  stone  are  held  in  place  by  the  top  timbers  of  the  cribs,  and 
that  any  stone  in  the  onte^  exposed  face  must  be  lifted  bodily  as  well 
as  pulled  out  from  among  the  adjoining  stones  in  order  that  the  waves 
may  make  an  impression  on  this  structure ;  and  since  none  of  the  stones 
have  been  thus  displaced,  though  subjected  to  repeated  storms,  and 
fi-om  the  known  cost  of  construction,  it  is  reasonable  to  say  that  it  is 
both  very  durable  and  cheap. 

The  ai)propriation  of  September  19, 1890,  $20,000,  being  for  repairs, 
will  only  be  expended  as  repairs  become  absolutely  necessary,  and  will, 
therefore,  probably  be  sufficient  for  several  years.  Some  3,625  cubic 
yards  of  stone  for  filling  and  riprap  to  the  breakwater,  and  55,331  feet, 
B.  M.,  of  timber,  were  purchased  under  contract,  and  repairs  were  made 
to  1,000  linear  feet  of  the  superstructure  by  hired  labor  during  the  year. 
No  new  work  is  regarded  as  necessary  at  present,  and  no  additional 
funds  are  asked  for  this  harbor. 

The  accompanying  commercial  statistics  were  supplied  by  the  collector 
of  customs  in  response  to  the  usual  request  for  them. 

Money  statement, 

July  1, 1891,  balance  nnexpendecl $19,531.62 

JuDe  30,  1892,  amoont  expended  daring  fiscal  year 3, 771. 73 

July  1,  1892,  balance  unexpended 15,759.89 

J  Amount  (estimated)  required  for  completion  of  existing  project. . « 129, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMRRdAL  STATISTICS. 


Name  of  harbor,  Burlington,  Yt. ;  nearest  light-house,  Juniper  Island ;  coUection 
district,  Vermont. 

ArrivaU  and  departurcB  of  vessels  in  foreign  trade. 


1888. 

1889. 

1890. 

1891. 

ArrlradB 

ITo. 
219 
219 

28,462 
28,402 

No. 
196 
196 

T^ms. 
25,524 
25,524 

Ko. 
180 
180 

Tom. 
23,304 
33,304 

No. 
lift 
106 

Torn. 
15,568 
14,3S4 

neparturca 

Arrivals  and  departures  of  vessels  in  ooastmse  trade. 

. 

1890. 

1891. 

Arrlrala 

No. 

1,440 

1,440 

Tons. 

588.505 

587,^05 

No. 

2,057 

2,072 

Tons. 
581,843 
580.826 

nepartares , 

Merchandise  shipped. 


Articles. 

1890. 

1891. 

liamlwr .        ...            

Tons. 
4,253 
33,000 

$66,040 
116,000 

Tons. 
5,228 
^ut  nnn 

|R1, 180 
140. 000 

G«aeral merohamliAe --  ---     --  

Total 

37,253 

182  040  1  ^  991% 

221  180 

...... 
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Merchandise  received. 


Articles. 

*      1800. 

1891. 

Lumber 

Lath 

Tons. 
33.376 
i^258 
620 

$409,505 
6,411 
5,062 

TonB. 
28,658 

535 
109,800 
78,460 

$221,020 
e,71B 

Shi  nelea 

4,115 

Railroad  ties 

2,333 

Coal... 

05,000  ;        380,000 
75,000  1        600,000 

489,21)0 

CrflTiflTft]  mfn^hAndiio  . ,  T,r---,     - -, »-•- 

630,839 

Total .,.,...  r 

205,254 

1.401,578 

210,121 

l,3a4«255 

Greatest  draft  of  yessels,  10  feet. 


P  P  8. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  project  for  this  improvement  was  adopted  in  1872,  and,  as  mo<li- 
fled  in  1882  and  1884,  proposes  the  formation  of  a  channel  trom  Ver- 
gennes,  Vt.,  to  Lake  Champlaiii,  of  a  navigable  width  and  a  least  depth 
of  8  feet.  (See  Keports  of  Chief  of  Engineers,  1872,  page  273;  1882, 
page  712,  and  1884,  page  2169.) 

The  appropriation  of  September  19, 1890,  has  been  consumed,  under 
contract  dated  January  12, 1891,  with  Willard  Johnson,  of  Fulton,  K. 
Y.,  in  dredging  20,995  ciibic  yards  from  such  shoals  as  formed  the  worst 
obstructions.  Operations  were  commenced  October  14,  and  were  com- 
pleted December  4, 1891, 

The  improvement  was  originally  estimated  to  cost  $58,146.  There 
have  been  $41,500  appropriated  to  date,  leaving  $16,646  still  due  the 
improvement  under  the  existing  project. 

It  is  believed  that  $10,000  (to  be  applied  to  rock  excavation)  will  biB 
suflftcient  to  carry  out  the  original  scheme  of  improvement;  but  it  is 
feared  that  the  improvement  is  not  going  to  prove  very  permanent 
when  fully  completed.  It  has  been  found  necessary  to  rei)eat  opera- 
tions at  Bull  Brook  Bend,  after  leaving  that  part  of  the  stream  in  ex- 
cellent condition,  and  there  is  nothing  to  give  assurance  that  accretions 
may  not  occur  on  the  shoal  there  again  or  elsewhere  during  the  season 
of  freshets. 

The  accompanying  commercial  statistics  were  kindly  ftimished  by 
the  collector  of  customs,  district  of  Vermont. 

Money  statement 

July  1,  1891,  balance  unexpended $4,979.17 

June  30,  1892,  amount  expended  during  fiscal  year 4, 979. 17 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 


COMMXRCIAL  STATISTICS. 


Name,  Otter  Creek,  Vermont;  nearest  light-house,  Split  Hock;  collection  diatHd^ 
Vermont;  greatest  draft  of  veaaels,  7.5  feet, 
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Arrivals  <ind  departures,  1887,  1890,  and  1891, 


KindofoTuft. 

1887. 

1890. 

1891. 

Arrived. 

Cleared. 

Arrived.!  Cleared. 

Arrived. 

Cleared. 

UnriffSMl 

112 

112 

83 

33 

40 

4 

40 

4 

«  tJ^»    

Sail  

RtAftm  tnim         ,,,,, ^ 

168 
294 

168 
294 

30 
185 

80 
185 

213 

207 

Total  tons  of  mercbandise,  in  1879,  arrived,  6,350;  cleared^  500;  1890,  arrived.  3,361 : 
cleared,  370;  1891,  arrived,  4,449  ;  cleared,  1,812. 


P  P  g. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK- 

The  project  for  this  improvement  was  adopted  in  1881,  its  object  be- 
ing the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of 
8  feet  at  low  water  between  the  falls  of  Ticonderoga  and  LakeOhamplain^ 
a  distance  of  about  2  miles.  (See  Eeport  of  Chief  of  Engineers,  1881^ 
page  726.) 

The  improvement  was  estimated  to  cost  $42,516,  of  wliich  amount 
$16,500  have  been  appropriated  and  $26,016  are  Qtill  due  the  improve- 
ment. 

The  appropriation  of  September  19, 1890,  has  been  expended,  under 
contract  dated  January  12, 1891,  with  Willard  Johnson,  of  Fulton,  N. 
Y.,  in  dredging  8,132  cubic  yards  from  shoal  places  near  the  mouth  of 
the  river.  Operations  commenced  May  7  and  were  completed  May  21^ 
1892. 

In  order  to  carry  out  the  scheme  of  improvement  the  existing  channel 
will  require  very  general  widening  and  deex>ening,  and  when  this  has 
Ijeen  accomplished  the  i>ermanency  of  the  improvement  is  regarded  as 
extremely  questionable.  At  the  rate  at  which  work  has  been  carried 
on  litfle  more  than  keeping  pace  with  the  annual  accretions  has  been  ac- 
complished ;  we  may  gain  a  little  on  the  channel  in  one  part  only  to  lose 
in  another  part,  and  thus  alternating  and  remitting  of  efforts,  with  the 
exhaustion  of  the  small  appropriations,  no  permanent  gain  has  been 
effected.  In  the  prosecution  of  this  work,  if  it  is  deemed  best  to  pro- 
ceed with  it,  larger  appropriations  seem  to  be  absolutely  necessary  for 
the  purpose  of  generally  benefiting  the  channel. 

Money  statement. 

Jaly  1, 1891,  balance  nnexpended $1, 977. 75 

June  30,  1892,  amocmt  expended  daring  fiscal  year .* 1, 977. 75 

(  Amonnt  (estimated)  reqnired  for  completion  of  i^iHting  pro j cot !     26, 016. 00 

<  Submitted  in  complance  with  Teqnirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS. 


Ko  statistics  for  1890  were  obtainable,  and  those  for  1881,  1886,  and  1891  are 
appended : 

Freight  received:  1881, 38,000  tons;  1886,  55,000  tons;  1891,  63,000  tons,  and  34,00a 
tons  smpped. 
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I  am  Infonned  that  the  residents  of  Ticonderoga  declare  that  the  work  on  the  river 
channel  keeps  down  the  rate  of  freight. 
Draft  of  vessels^  6  feet. 


PPlO. 


IMPEOVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,  NEW  YORK  ANB 

VERMONT. 

The  original  project  for  this  improvement  was  adopted  in  1885,  and 
had  for  its  object  the  removal  of  such  obstructions  in  the  channel  be- 
tween Whitehall,  N.  Y.,  and  a  point  about  a  mile  below,  known  as  Uie 
Elbow,  as  would  afford  a  least  depth  of  12  feet,  with  a  least  width  of 
160  feet,  and  the  dredging  and  removal  of  170,000  cubic  yards  from  the 
>  channel  along  Cedar  Mountain  and  across  Kenyon  Bay,  so  as  to  afford 
a  least  depth  of  12  feet  and  a  width  of  200  feet. 

Theentireundertaking  was  estimated  to  cost  $80,000,  the  items  of 
the  estimate  being  as  follows: 

(1)  Removal  of  rock  at  Elhow,  600  vardB,  at$5 $8,000 

(2)  Widening  channel  at  Elbow,  9,000  yards,  at  30  cents 2, 700 

(3)  Widening  and  deepening  channel  between  Whitehall  and  Elbow,  60,000 

yards,  at  80  cents 1^,000 

(4)  Widening  and  deepening  channel  in  Whitehall  Harbor,  10,000  yards,  at 

30  cents 3,000 

i(5)  Widening  and  deepening  channel  along  Cedar  Mountain,  65,000  yards, 

25  cents 16,250 

:(6)  Widening  and  deepening  channel  across  Kenyon  Bay,  105,000  yards,  at 

25  cents : 26,250 

•(7)  Closing  cross  channel,  mattresses,  etc 500 

(8)  Moving  Beacon  XV 1,000 

<9)  Contingencies 9,300 

Total 80,000 

There  have  been  two  appropriations  for  this  work :  August  5, 1886, 
$30,000,  and  August  11, 1888,  $16,000:  total,  $46,000. 

The  rock  at  Elbow,  including  consiaerable  loose  material  around  it, 
and  101,101  cubic  yards  in  Kenyon  B^y,  were  removed  at  a  total  cost 
of  $28,638.61,  inclusive  of  contingencies,  July  17, 1888,  and  60,000  yards 
between  Whitehall  and  the  Elbow,  and  40,000  yrads  from  the  channel 
along  Cedar  Mountain  were  removed  under  the  appropriation  of  August 
11,  1888.  The  contract  was  completed  and  closed  in  September,  1889, 
100,669  cubic  yards  having  been  dredged  and  removed.  The  cross 
^•liannel,  item  7  of  the  estimate,  was  closed  in  connection  with  the  oper- 
ations along  Cedar  Mountain;  consequently  the  close  of  operations  in 
Heptember,  1889,  left  the  original  project  substantially  completed  at  a 
little  more  than  half  the  estimated  cost.  The  difference  between  the 
actual  and-estiraated  cost  was  due  to  the  prices  for  dredging  under  the 
contracts,  17  cents  per  yard  under  the  first,  and  iO.8  cents  under  the 
other,  instead  of  25  cents  and  30  cents  per  yard  as  estimated. 

A  survey  from  Whitehall  to  Benson  Landing  was  made  in  the  winter 
of  1889-'U0  to  ascertain  what  improvements  are  needed  on  these  middle 
reaches  of  the  narrows  of  Lake  Champlain.  The  report  by  Assistant 
Engineer  F.  M.  Barstow,  dated  Febmary  28, 1890,  was  submitted  with 
a  letter  concurring  in  the  recommendation  for  improvement  under  date 
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of  March  19, 1890.    There  were  92,000  cubic  yards  of  dredging  esti- 
mated as  required,  at  a  total  cost  of  $21,000,  as  follows: 

South  Bay  Bend,  60,000  Tarda,  at  20  cents $12,000 

Beacon  No.  3  Bend,  12,000  yards,  at  25  cents 3,000 

Chiltons  Bond,  20,000  yards,  at  20  cents ,. 4,000 

Contingencies *. 2,000 

Total,.. 21,000 

The  accompanying  commercial  statistics  were  obtained  through  the 
kindness  of  the  Collector  of  Customs. 

Money  statement. 

July  1, 1891,  balance  unexpended $2,668.87 

June  Sk),  1892,  amonut  expended  during  fiscal  year 378. 83 

July  1, 1892,  balance  unexpended 2,290.04 

Amount  appropriated  by  act  approved  July  13, 1892 18, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20, 790. 04 


COMMERCIAL  STATISTICS. 


Number  of  boats,  iowa,  and  tonnage  that  passed  into  and  out  of  Whitehall  Harbor,  New 
York,  during  years  1888,  1889, 1890,  and  1891, 


1889. 


1890. 


1891. 


Whole  nnmber  of  tows 

Averafo  number  boats  in  a  tow  . . . 

Total  boats  towed 

INTumber  of  tons  to  a  boat 

Total  tons  carried 

Value  of  cargoes: 

Arrived 

Departed 

Greatest  draft  of  vessels,  10  feet. 


475 

15 

7.125 

160 

1^40,000 

$2,385,000 
2,090,000 


481 

15 

7,215 

150 

1, 082, 250 

12,275,000 
2,100,000 


472 

22 

10,384 

150 

1,557,000 

$5,750,880 
3, 733, 920 


448 

14.5 

6,496 

1464 

781,688 

$2,346,250 
1,407,750 
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IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 


rspobt  of  colonel  g,  b.  mendell,  corps  of  enoineers,  officer 
in  charge,  for  the  fiscal  year  ending  june  so,  189s. 

Unitbp  States  Engineer  Office, 

SanFrcmciscOi  Cal.^  July  6j  1892. 
General:  I  have  the  honor  to  transmit  herewith  annual  rei)ort 
upon  the  work  of  improving  harbor  at  Oakland,  Gal.,  etc.,  for  the  year 
ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Colonely  Corjfs  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 

Operations  of  the  year. — ^At  the  beginning  of  the  year  five  contracts 
were  in  force,  namely:  1.  For  delivery  and  placing  stone  upon  the 
north  jetty.  2.  For  construction  of  piers  of  a  highway  bridge  to  span 
the  tidal  canal  at  Park  street,  Alameda.  3.  For  a  steel  highway  bridge 
and  draw  span  at  Park  street,  Alameda.  4.  For  dredging  tidal  basin. 
5.  For  dredging  the  eastern  end  of  the  tidal  canal. 

The  first  of  thiese  contracts,  involving  13,367  tons  of  stone  delivered 
and  61,629  square  feet  of  dry  masonry,  was  fulfilled  on  October  12, 1891, 
9,815  tons  of  stone  having  been  delivered  and  31,528  square  feet  of  ma- 
sonry having  been  laid  during  the  year. 

The  contract  for  bridge  piers  was  fulfilled  on  August  20, 1891.  The 
quantity  of  work  done  during  the  year  was  600  cubic  yards  of  excava- 
tion and  2,351.8  cubic  yards  of  concrete. 
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The  contract  for  the  highway  bridge  was  practically  completed  on 
December  7, 1891,  several  small  items  being  placed  a  few  days  later. 
The  amount  of  metal  in  the  bridge  is  195.2  tons. 

Work  was  begun  on  the  contract  to  dredge  the  tidal  basin  July  1, 
1891,  and  the  contract  was  fulfilled  on  January  13, 1892.  The  quantity 
dredged  and  securely  placed  ashore  behind  levees  is  632,905  cubic 
yards.  The  distance  over  which  the  spoil  was  transported  in  pipe^ 
varied  between  3,000  and  6,000  feet. 

At  the  beginning  of  the  year  work  had  been  done  under  the  contract 
for  excavation  of  the  eastern  end  of  the  tidal  canal  to  the  extent  of 
250,820  cubic  yards  dredged  and  seclirely  placed  ashore.  Ko  work  was 
done  in  continuation  of  this  contract  until  January  26, 1892.  The  work 
done  during  the  year,  as  measured,  is  142,088  cubic  yards.  The  agreed 
date  for  fulfillment  of  the  contract  is  June  30,  1892,  at  which  date 
there  remained  to  be  dredged  an  estimated  quantity  of  107,000  cubic 
yards. 

Contracts  made  during  the  year. — ^A  contract  was  made  on  Septem- 
ber 28.  with  the  San  Francisco  Bridge  Company,  for  enlarging  the  por- 
tion 01  the  channel  in  front  of  the  city  of  Oakland  to  a  width  of  325 
feet  and  depth  of  18  feet  or  less,  at  low  water.  The  work  is  to  be  began 
on  July  18, 1893.  The  estimate  of  work  to  be  done  is  125,000  cubic 
yards.    The  date  set  for  completion  is  May  18, 1893. 

Present  condition  of  the  work. — A  survey  just  made  shows  thAt  the 
depths  in  the  channel  have  been  fully  maintained.  They  are  practi- 
cally identical  with  those  found  at  the  close  of  the  last  fiscal  year.  The 
channel  from  the  Bay  of  San  Francisco  to  the  wharves  of  Oakland  is 
for  almost  all  the  distance  300  feet  in  width,  with  a  low-water  depth  of 
14  feet,  to  which  the  tide  adds  an  average  additional  of  4  feet,  making 
18  or  more  feet  available  at  high  tide. 

In  front  of  the  wharves  of  Oakland  the  width  of  the  channel  is  re- 
duced to  225  feet. 

The  north  jetty  is  practically  completed,  with  length  of  9,203  feet. 
The  terminal  mound  is  as  yet,  however,  in  the  rough,  and  is  to  be  laid 
up  in  dry  masonry. 

The  length  of  the  south  jetty  as  it  stands,  is  11,868  feet,  of  which 
2,465  is  in  an  unfinished  condition,  and  the  contemplated  extension  is 
about  700  feet,  making  the  projected  length  12,680  feet. 

The  excavation  of  the  tidal  basin  is  completed.  The  amount  of  exca- 
vation made  in  the  tidal  canal  is  1,002,445  cubic  yards.  The  quantity 
estimated  to  complete  the  canal  is  1,503,832  cubic  yards. 

The  work  yet  required  to  carry  out  the  project  is  mainly  embraced  in 
the  following  items,  namely:  Completion  of  the  canal;  bridge  at  High 
street,  Alameda;  extension  and  completion  of  the  south  jetty:  dam  at 
mouth  of  San  Leandro  Estuary,  and  dredging  interior  channels. 

Future  operations. — It  is  expected  to  apply  the  next  appropriation  to 
further  excavation  of  the  tidal  canal  and  protection  of  its  banks;  to 
completion  of  the  south  jetty,  and  to  dredging  channels,  both  in  the 
lower  and  upper  parts  of  the  harbor. 

JppropriatUma  for  improving  liarJtor  at  Oakland,  Col. 


June  23, 1874 $100,000 

March  3, 1875 100,000 

August  4, 1876 75,000 

June  18,  1878 80,000 

Maroh3,  1879 60,000 

Junel4,  1880 60,000 

Maroh3,  1881 60,000 


Augu8t2,  1882 $200,000 

July  5,  1884 139,600 

Augusts,  1885 60,000 

August  11, 1888 350,000 

September  19,  1890 250,000 


Total 0 


igrti^ed"by 


Gofe534,600 
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COMMERCIAL  STATISTICS. 


The  following  tables,  compiled  by  Mr.  Le  Coiite,  show  the  general 
business  that  passed  through  the  jetties  each  year  since  the  beginning 
of  operations: 


Yeaf. 

TraflSc  by  iteam  ferries. 

Traffic  by  vessels. 

No. 

Trips. 

No. 

Begister. 

Freight 

1874 

1878 

1881 ».  . 

1 
3 
3 
3 
3 

\ 

3 
3 
8 
3 
3 
3 

Gi)0 

:»  .00 

8,800 
9,400 
8,000 
8.000 
6,000 
6,000 
8,520 
8,520 
8.600 
8,600 
8,600 

None..... 
216.240 
858,352 
892,210 
974,901 
1,553,760 
444,142 
318.402 
210.423 
200,000 
100,000 
100,000 
100,000 

Ton*. 

60,000 

129,000 

1.051.788 

.  1,150,379 

1,142,918 

1,202,230 

1, 439, 134 

1. 487, 924 

1,654,461 

1,876,6:J6 

1,755,247 

1,925,957 

2,259.086 

1,415 
1,085 
1,129 
1,004 
1,031 
1,156 
1,326 
1,673 
1,224 
1,384 
1,745 
2,153 
2,310 

70,750 
109.125 
129,714 
144.004 
143,886 
163,653 
200,226 
188,974 
130,913 
162,967 
185.358 
213. 971 
232,706 

Tom. 
94,300 
211,627 
178,448 
357, 614 

1882 

1883.- 

1884 

215,829 
255,738 
305,437 
264.050 
231,660 

1885 

1886 

1887 

1888 

295,932 

1889 

838  123 

1890 

393, 478 

1891 

437,923 

This  year's  report  shows  a  growth,  in  traffic  in  twelve  months  of  16J 
per  cent,  equal  to  378,573  tons. 

The  freight  carried  by  ferry  steamers,  2,259,086  tons,  represents  mis- 
cellaneous merchandise,  and  includes  most  of  the  rail  traffic  of  San 
Francisco.  « 

The  remaining  traffic  is  carried  on  by  vessels  with  registered  tonujage 
varying  between  200  and  1,265  tons,  drawing  14  to  18  feet,  and  by  fleet, 
considerable  in  number,  drawing  10  feet  or  less. 

The  classification  of  freight  carried  otherwiseljhan  on  ferry  steamers 
is  as  follows: 

Tons. 

Lninber 207,588 

Coal 130,677 

Agricultural  prodnctiops 16, 614 

Building  materials 41, 200 

Miscellaneous,  including  supplies  and  productions  of  mauufactiu'ing  indus- 
tries   41,904 

Money  statement. 

July  1, 1891,  balance  nnexpende<l -^247,266.79 

June  30, 1892,  amount  expended  during  fiscal  year 164, 847. 49 

July  1, 1892,  balance  unexpended 82,419.30 

July  1, 1892,  amount  covered  by  uncompleted  contracts 63, 676. 37 

July  1, 1892,  balance  available 18,742.93 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 168, 742. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 841, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  endi  ng  J  une  30, 1894  300, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposaU  for  dredging  channel  in  front  of  city  of  Oakland,  Cal.,  opened  at 
11  a.  m.  September  4, 1891,  in  accordance  with  adeeriisement  of  August  4, 1891. 


Ktmes. 


Price 

per  cubic 

yard. 


Total  vrk^ 
for  1^,000 
cubic  jani«. 


SanFrancifloo  Bridge  Company 

Pacific  Coast  Dredging  and  Reclamation  Company 

Von  Scbmidt  &  McNee 

*  Accepted. 


CfenU. 
31| 
C46 
{60 
87* 


*$3»,218.75 
ST^.SOO.OO 

62,5oaoo 

100,  370. 00 
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IMPROVEMENT    OF   NAPA    RIVER,    REDWOOD    CREEK,    AND    SAN    LUIS 
OBISPO,  WILMINGTON,  AND  SAN  DIEGO  HARBORS,  CALIFORNIA. 


REPORT  OF  LIEVTENANT-COLONEL  W.  R.  R.  BENYAURD,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING 
JUNE  30,  1892,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


mPEOVEMENTS. 


1.  Napa  River,  California. 

2.  Redwood  Creek,  California. 

3.  San  LoiB  Obispo  Harbor,  California. 


4.  Wilmington  Harbor,  California. 

5.  San  Diego  Harbor,  California. 


EXAMINATION. 

6.  Deep-water  harbor  on  Pacific  Coast  between  Points  Dume  and  Capistrano,  Cali- 
fornia. 

HABBOB  LINES. 


7.  Establishment  of  harbor  lines  at  San 
Pedro,  Wilmington  Harbor,  Cali- 
fornia. 


8.  Establishment  of  harbor  lines  in  San 
Die^o  Harbor  and  adjacent  waters, 
California. 


United  States  Engineeb  Office, 

San  FranoisoOj  CaL,  July  6*,  189J2. 
General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  of  river  and  harbor  improvement  under  my  charge  for  the  fiscal 
year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 
Lieut.  Cohf  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A,  r^  A 

Digitized  by  V4©pQlC 


2622       BEPOBT   OF   THE.  CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

RRi. 

IMPROVEMENT  OF  NAPA  RIVER,  CALIFORNIA. 

-  The  project  under  which  the  improvement  of  this  river  has  been  car- 
ried on  contemplated  the  removal  of  snags  and  leaning  trees  and  the 
deepening  of  the  channel  over  the  bars  between  Vernon  Mills  and  Cam 
Bend,  in  the  immediate  vicinity  of  N^apa  City,  so  as  to  give  through 
that  stretch  at  low  tide  a  channel  width  of  75  feet  and  a  depth  of  4  feet 
This  latter  work  was  to  be  accomplished  by  dredging. 

At  the  commencement  of  the  fis(;al  year  dredging  was  in  progress 
under  contract  with  Thomas  H.  Williams,  jr.  Operations  were  con- 
tinued until  December  11,  at  which  date  the  contractor  completed  his 
work,  having  dredged  during  the  season  21,972  cubic  yards  of  material, 
and  removed  32  snags. 

This  work  completed  the  project  and  left  the  river  in  good  boating 
condition.  Ko  additional  appropriation  was  recommended  last  year  for 
this  work.  Funds  will  be  needed  in  the  fature,  however,  to  maintain 
a  good  navigable  stage  of  water,  as  bar  formations  will  occur,  due  to 
material  brought  down  from  the  upper  reaches  of  the  river  during 
seasons  of  freshets. 

The  total  amount  appropriated  for  this  work  is  $17,500,' as  follows: 

Actof  August  11, 1888 $7,500 

Act  of  September  19,  1890 10,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  is  $17,458.57. 
This  work  ia  in  the  coUeotion  district  of  San  Francisco. 

Money  statement, 

July  1, 1891,  balance  unexpended $12,219.20 

June  30,  1892,  amount  expended  during  fiscal  year 12, 177. T7 

July  1,  1892,  balance  unexpended iL43 


COMMERCIAL  STATISTICS, 


ISU. 


1»1. 


Morchaniliae,  general,  received  and  shipped. . 

Coal  received 

Hay  sbipiied 

Grain,  feed,  and  flonr,  received  and  Bliii)i)ed. . 

Lnnber  received 

Wine,  received  and  nhipped 

MlBcellaneoua  freight,  received  and  8hii»])cd. 


.tons.. 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 


Total. 


Steamers 

Tonnaee 

Trips  by  steamei  h  . 


22.800 
5.000 
2,000 
3.000 

18,:»3 
7,500 
5,990 


64,600 


t 

170 


1,4m 
10,  i» 

18. »« 
16,181 


108.  SI 


I 
110 
363 


No  new  lines  of  transportation  have  been  eatabliBhed  during  the  year. 
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R  R  a. 

IMPROVEMENT  OF  REDWOOD  CREEK,  CALIFORNIA.. 

This  work  is  a  continuation  of  that  heretofore  carried  on  under  ap- 
propriations made  for  the  improvement  of  Redwood  Harbor.  The  creek 
was  dredged  for  a  length  of  about  6,000  feet  in  the  vicinity  of  Redwood 
City,  so  as  to  give  a  channel  50  feet  wide  and  3  feet  deep  at  mean  low 
tide.  Some  time  after  the  completion  of  this  work  the  dredged  channel 
partially  filled  up  from  natural  causes.  Upon  an  examination  of  the 
channel,  and  a  recommendation  of  the  necessity  for  further  work,  an 
approjM-iation  of  $8,000  was  made  by  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  to  redredge  the  creek  and  to  widen  the  channel  through 
the  middle  ground.  This  constitutes  the  present  project,  and  the  work 
is  now  in  progress  with  the  dredge  belonging  to  the  improvement  of  the 
San  .Joaquin  River.  Work  was  commenced  on  the  21st  of  March  last, 
and  the  channel  has  been  redredged  for  a  distance  of  4,600  feet,  the 
total  amount  of  material  removed  this  season  being  about  40,845  cubic 
yards. 

Work  will  be  continued  during  the  coming  year  to  the  extent  of  the 
available  funds. 

TJiere  is  jio  expectation  that  the  improvement  will  be  of  a  x>ermanent 
character.  The  channel  wiU  gradually  fill  up  again  with  material 
brought  down  from  the  upper  reaches  of  the  creek,  and  small  appro- 
priations will  be  needed  from  time  to  time  to  maintain  a  fair  navigable 
condition  of  the  channel.  No  appropriation  is  asked  for  the  next  fiscal 
year. 

The  total  amount  appropriated  for  dredging  at  Redwood  is  $23,400, 
as  follows: 

Redwood  Harbor: 

Act  of  July  5, 1884 $3,000 

Act  of  August  5, 1886 5,000 

Act  of  Aueufit  U,  1888 7,400 

Redwood  CreeK : 

Act  of  September  19, 1890 8,000 

The  total  amount  expended,  including  outstanding  liabilities,  to^the 
close  of  the  fiscal  year  is  920,950.92. 

This  work  is  in  the  collection  district  of  San  Francisco. 

Money  statement. 

July  1. 1891.  balance  unexpended...: , $8,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 5,291.82 

July  1,  1892,  balance  unexpended 2,708.18 

July  1, 1892,  outstanding  liabilities 259.10 

July  1,  1892,  balance  available 2,i49.08 
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COMMCRCIAI^  STATISTICS. 
[Furnished  by  Hanson  &  Co.] 


Articles. 


1887. 

1891. 

4,250,000 

1,200,000 

1,500 

4,500 

4.000 

5, 150, 000 

4,200.000 

OdO 

860 

8;  995 

6.000,000 
35,000,000 
425,000 
8,000 
8,600 
7,000 
8»000 
2,000 

3,000,000 

175.000.000 

86.000 

6.500 

5,200 
0.700 
2.810 

hnports. 

Fine  lumber... f»»t.. 

Bedwoodlwnber ! do... 

Coftl tons.. 

General  merchan^lBo do. . . 

Tanners'  stock  (bides,  oils,  etc.> do. . . 

A't^  oi-fg. 

Kedwood  lumber feet . . 

Sbingles luimber. . 

Split  posts do .  . 

firewood cords .  - 

Tan  bark do... 

Grain.. tons.. 

Hay do... 

Tanners'  goods  (leather,  glue  stock,  etc.) do. . . 


Tons.. 
Total  amount  of  freight  via  Redwood  Creek,  July  1,  1886,  to  July  1,  1887 ....  60, 416 
Total  amount  of  freight  via  Redwood  Creek,  January  1, 1891,  to  December  31, 
1891 ^ 64,499 


Increase  . 


4,084 


R  R  3. 

IMPROVEMENT  OF  SAN  LUIS  OBISPO  HARBOR,  CALIFORNIA. 

The  project  for  this  improvement  is  to  construct  a  breakwater  on 
Whaler  Reef  at  Port  Harford,  extending  from  Point  San  Luis  to 
Whaler  Island  and  thence  to  a  point  where  the  outer  reef  rises  above 
high  water.  The  structure  is  intended  to  protect  the  anchorage  and 
landing  at  Port  Harford.  Its  total  length  when  completed,  including 
the  island,  will  be  about  2,300  feet. 

That  part  of  the  bteiEi;kwater  between  Point  San  Luis  and  the  island, 
in  length  about  3(K)  feet,  was  completed  two  years  ago,  and  a  commence- 
ment was  made  upon  the  extension  beyond  the  island  by  depositing 
rock  in  the  deeper  portions  of  the  reef.  This  latter  work  has  been  con- 
tinued during  the  past  year  under  a  contract  with  the  San  Francisco 
Bridge  Company.  It  was  intended  to  commence  as  near  the  island  as 
possible,  working  thence  outward  and  filling  up  the  low  places  in  th^ 
reef  to  the  plane  of  mean  low  water  as  the  work  progressed.  Owing 
to  the  almost  constant  recurrence  of  a  heavy  swell  over  the  reef  th* 
contractor  experienced  great  difficulty  in  mooring  his  vessels  in  posi- 
tion to  deposit  the  rock  properly  in  place.  He  had  recourse,  therefore, 
to  a  tramway  extending  from  the  island.  By  this  means  the  break- 
water was  advanced  about  300  feet  beyond  the  island  and  built  above 
high  water  throughout  that  length.  To  the  close  of  the  fiscal  year 
there  had  been  delivered  and  placed  in  the  above  length  of  structure 
and  in  the  depressions  beyond  a  total  of  7,870.5  tons  of  rock. 

This  contrs^^t  is  still  in  force,  and  work  under  it  will  be  completed  iQ 
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August.  The  time  of  completion  has  been  extended  three  times,  the 
delays  in  the  work  being  due  partly  to  causes  beyond  the  control  of  the 
contractor,  but  in  a  great  measure  to  the  imperfect  plant  with  which 
it  was  attempted  to  (?arry  on  the  work.  The  latter  defect  was  remedied 
by  a  complete  change  in  the  outfit  for  transporting  the  rock  from  ^lorro 
to  the  site  of  the  work. 

Under  permission  granted  by  the  Light-House  Board  the  material 
to  fill  out  the  present  contract  is  obtained  at  Morro  Rock,  a  light-house 
reservation  20  miles  to  the  northward  of  Port  Harford.  This  locality 
is  the  only  one  within  any  reasonable  distance  where  suitable  rock  tor 
the  breakwater  can  be  obtained,  and  it  is  considered  that  we  must  de- 
pend upon  that  locality  entirely  for  all  future  supplies  of  material  tbr 
the  breakwater. 

The  difficulties  attending  the  passage  of  loaded  barges  over  Morro 
Bar  and  the  distance  which  the  material  must  be  transported  under 
conditions  of  heavy  seas  and  winds  necessarily  add  greatly  to  the  cost 
of  construction.  Any  small  amount  appropriated  would"^  only  deter 
bidders  from  seeking  the  work,  except  at  prices  greatly  in  excess  of 
what  it  should  cost.  It  is,  therefore,  desirable  in  the  interests  of  econ- 
omy that  appropriation  be  made  large  enough  to  justify  anyone  under- 
taking the  work  to  provide  a  suitable  plant  for  the  operations. 

The  amount  of  $130,000  could  be  profitably  expended  in  continuing 
ox>erations  during  the  next  fiscal  year. 

The  total  amount  appropriated  for  this  improvement  is  $65,000,  as 
follows: 

Act  of  August  11, 1888 $25,000 

Act  of  September  19, 1890 40,000 

And  the  total  amount  expended,  including  outstanding  liabilities,  is 
$52,053.07. 

Money  statement 

July  1, 1891,  balance  unexpended $39, 082. 56 

June  30, 1892,  amount  expended  during  fiscal  year 19, 435. 79 

July  1, 1892,  balance  unexpended 19,646.77 

July  1, 1892,  outstanding  liabUities $6,699.84 

July  1, 1892,  amount  covered  by  uncompleted  contracts 11, 952. 04 

18,a51.88 

July  1, 1892,  balance  available 994.89 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amouut  available  for  fiscal  year  ending  June  30, 1893 30, 994. 89 

(Amount  (estimated)  required  for  completion  of  existing  project 189, 900. 00 
Amount  that  can  be  profitably  expendedin  fiscal  year  ending^  u  ne  30, 1894  130, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COM&IERCIAL  STATISTICS. 


Year  the  improvemont 
began  (1888). 


Incoming.    Outgoing. 


Year  ending  December 
31,  1891. 


Incoming.    Outgoing. 


Teaaels: 

Steam number.. 

Sailing do... 


603 

34 


003 
84 


506 

IB 


SM 

13 


Total. 


637 


ToDD&ge 

Draft.  (O^ateat feet . 

Herchdndiae,  general lons. 

Coal do.. 

Xjunibor feot . 

Gralu tons. 

Bituminous  rook do. . 

Butter do.. 

Cheese do.. 

Live  stock do. . 

Hides do.. 

Asphaltum do . . 

Chrome  ore do . . 

Onyx do . . 


452,149.34 

18 

8,802 

2,983 

8,884,400 


687 


519 


5)9 


452,148.84 


5.660 


23,305 
15,842 


885,970 
18 
7.418 
1,211.8 
2,175.9 
20.5 


335.970 
*i,"i20*7 


1.2 
85.5 
5.3 


28,750.8 
10,275 

1,647.1 
148.7 

2,667.4 


184.3 
81.4 
41.5 


Statistics  for  both  years  furnished  by  the  Pacific  Coast  Railway. 

Total  amonnt  of  freight  entered  and  cleared  in  1888 

Total  amount  of  freight  entered  and  cleared  in  1891 i 

No  new  lines  of  transportation  have  been  established  during  the  year. 


Tona. 
68.425 
48,771.6 


R  R4. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

Defore  tlie  commencement  of  this  improvement  in  1871  there  was  a 
depth  of  less  than  2  feet  at  the  entrance  to  the  harbor  at  mean  low  tide. 
The  extension  of  jetties  from  Eattlesnake  Island  and  Timms  Point  on  the 
easterly  and  westerly  sides  of  the  harbor  respectively^  and  the  dredg- 
ing of  a  portion  of  tlie  interior  space,  have  resulted  in  giving  a  depth 
in  the  interior  channel  of  not  less  than  16  feet,  and  at  the  entrance  of 
fully  14  feet  at  the  same  stage  of  water.  It  is  expected  that  fatme 
operations  will  increase  this  latter  depth  to  16  feet. 

Operations  during  the  past  year  have  consisted  in  making  needed 
repairs  to  the  east  jetty,  in  raising  and  extending  the  west  jetty,  and 
in  dredging  and  removing,  by  blasting,  portions  of  hard  material  from 
the  inner  channel  in  the  vicinity  of  Deadmans  Island. 

At  the  commencement  of  the  fiscal  year  two  contracts  for  the  delivery 
of  stone  for  the  jetties  were  in  force.  The  total  amount  of  rock  delivered 
during  the  season  of  active  operations  was  21,309  tons.  Of  this  amount 
17,763  tons  were  deposited  upon  the  line  of  the  west  jetty,  extending 
that  structure  a  further  distance  of  800  feet.  The  remainder,  3,546  tons, 
was  used  in  strengtliening  the  line  of  single  work  of  the  east  jetty  at 
the  south  end  of  liattlesnake  Island,  where  the  encroachments  of  the 
sea  threatened  to  result  in  serious  damage  to  the  work.  The  west  jetty 
has  now  a  length  of  3,450  feet,  and  the  east  jetty,  extending  to  Dead- 
mans  Island,  has  a  length  of  6,600  feet. 

At  the  close  of  the  dredging  operations  last  year  it  was  found  that 
certain  shoal  places  existed  in  the  channel  in  the  vicinity  of  Dead- 
mans  Island,  consisting  of  material  too  hard  to  be  removed  by  the 
dredging  machine.  Experiments  were  therefore  made  with  dynamite^ 
with  a  view  of  disintegrating  the  material  and  permitting  the  strong 
current  of  the  ebb  tide  to  complete  the  work  of  removal. 
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These  operations^  conducted  at  intervals  when  weather  and  sea  would 
X)ermit,  were  entirely  successful,  and  a  channel  depth  of  not  less  than  16 
feet  at  mean  low  tide  can  now  be  carried  inside  Deadmaus  Island. 

Surveys  were  made  from  time  to  time  during  the  year  for  a  study  of 
the  changes  taking  place  in  the  interior  and  exterior  channels  as  a  result 
of  the  operations  in  progress.  The  survey  made  at  the  close  of  the  fis- 
cal year  shows  a  deepening  6f  the  entire  channel,  giving  as  a  final  re- 
sult a  depth  at  the  entrance  of  fuUy  14  feet  at  mean  low  tide. 

The  various  operations  at  the  locality  were  in  charge  of  Lieut.  James 
J.  Meyler,  Corps  of  Engineers. 

The  Board  of  engineer  officers  appointed  to  consider  the  subject  of 
harbor  lines,  rendered  a  report  under  date  of  July  18, 1891,  recommend- 
ing for  adoption  certain  bulkhead  and  pier  head  lines  .on  the  easterly 
and  westerly  sides  of  the  harbor.  The  lines  as  laid  out  received  the 
approval  of  the  Secretary  of  War,  July  28, 1891. 

Any  funds  made  available  for  the  coming  fiscal  year  will  be  expended 
in  extending  the  east  jetty  beyond  Deadmans  Island,  and  in  keeping  in 
repair  the  works  already  constructed.  Should  the  full  amount  of 
$51,000,  required  to  complete  the  present  project,  be  appropriated,  no 
further  project  will  be  presented  until  the  results  obtained  by  contem- 
plated jetty  extension  are  fully  determined. 

The  total  amount  appropriated  for  this  work  is  9901,000,  as  follows: 


Act  of— 

March  3, 1871 $200,000 

Juno  10,  1872 75,000 

March  3, 1873 150,000 

March  3,1875 30,000 

June  18,  1878 20,000 

March  3, 1879 12,000 

June  14, 1880 35,000 


Act  of— 

March  3,1881 $33,000 

August  2, 1882 100,000 

July  5,1884 50,000 

August5.  1886 75,000 

August  11, 1888 90,000 

September  19, 1890 34,000 


The  total  amount  expended  to  close  of  the  fiscal  year,  including  out- 
standing liabilities,  is  $894,450.64. 

This  work  is  in  the  coUection  district  of  Los  Angeles. 

Money  statement 

July  1, 1891,  balance  unexpended $85, 568. 18 

June  30, 1892,  amount  expended  during  fiscal  year 75, 893. 60 

July  1, 1892,  balance  unexpended 9,674.58 

July  1, 1892,  outotanding  liabilities 125.22 

July  1, 1892,  balance  available 9,549.36 

Amount  appropriated  by  act  approved  July  13, 1892 51, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 r . . .    60, 549. 36 


COMMERCIAL  STATISTICS. 

Commercial  8tati8tic$  foi'  the  year  the  improvement  began  (1871), 


Incoming. 

Outgoing. 

Veuels: 

steam 

160 
65 

160 

Sniltnjr 

65 

Total 

225 

225 

. . . , .     .        .      tonfl 

Trelffht 

26.318 
10, 938, 336 

».575 

Lnmber 

fcot.. 

2628   REPORT  OF  THE  CHIEF  OF  ENGINEER©,  U.  8^  ARMY. 

Statistiea  of  commerce  for  the  year  ending  December  SI,  1891. 
[FumiBhed  by  the  collector  of  onstoniB  at  Wibnington,  Cal.] 


Foreifi^  oommeroe 
(outer  harbor). 


'  Domeatic  oommeroe. 


laooming.    Ontgoing. 


Inoomliig.    Outgoing. 


Vessels: 
Steam . . . 
SaiUng. 

Total. 


41 


392 

isa 


392 

156 


41 


35 


548 


548 


Tonnage  

Drafts  tf  reutest 

Mercbandiad;  general. 

Coal 

Lumber 


..feet, 
.tons, 
.do. 


.feet. 


62,231 

28.5 

2,848 

95,239 


53.455 
"i,*626' 


201,455 

18.5 

5,250 


10.«32 


07,151,266 


The  total  amount  of  reyenne  collected  at  the  port  during  the  year  ending  Decem- 
ber 31, 1890,  was  $93,279.77. 

The  rates  upon  freight  have  been  reduced  since  the  first  expenditure  for  the  im- 
provement of  this  harbor  from  $7.50  to  62^  cents  per  1.000  feet  on  lumber  and  from 
$5.00  to  75  cents  per  ton  on  general  merchandise  from  tne  outer  anchorage. 

Tons. 

Total  amount  of  freight  entered  and  cleared  in  1871 60, 059 

Total  amount  of  freight  entered  and  cleared  in  1891 208,831 

Inorease 158,772 

One  new  line  of  transportation  has  been  established  during  the  year^  viz,  the  Los 
Angeles  Terminal  Railway. 


RRS- 

IMPROVEMENT  OF  SAN  DIEGO  HARBOR,  CALIFORNIA. 

The  present  approved  project  for  the  improvement  of  San  Diego 
Harbor  contemplates  the  constmction  of  a  jetty  on  Zuninga  Shoals  at 
the  entrance  of  the  harbor,  keeping  in  repair  the  dike  bnilt  across  the 
mouth  of  the  San  Diego  Eiver  to  divert  the  waters  of  that  stream  into 
False  Bay,  and  maintaining  a  channel  of  24  feet  at  mean  low  water 
through  the  middle  ground. 

Jetty. — It  is  intended  to  construct  a  jetty  about  7,500  feet  In  length 
on  Zuninga  shoals,  extending  out  from  Ooronado  North  Island,  with  a 
view  of  gaining  a  depth  of  26  feet  at  mean  low  tide  where  there  is  now 
at  same  stage  scant  21  feet.  No  work  has  yet  been  done.  Proceedings 
were  instituted  in  the  United  States  circuit  court  for  the  southern  dis- 
trict of  California  for  the  purpose  of  condemning  a  strip  of  land,  18.85 
acres  in  extent,  on  Coronsulo  North  Island,  needed  for  jetty  purposes. 
The  case  was  brought  to  trial  about  the  middle  of  June,  and  an  award 
of  $13,942.46  was  made  by  the  jury  for  the  land  in  question.  Upon 
possession  of  the  same  being  obtained  by  the  Government  the  con- 
struction of  the  jetty  will  be  commenced  with  the  balance  of  the  ap- 
propriation of  September  19,  1890,  combined  with  any  funds  appro- 
priated by  the  bill  now  being  considered  in  Congress.  The  work  will 
project  from  the  shore  on  Coroiiado  North  Island  about  1,600  feet  east 
of  the  entrance  to  the  harbor.  It  will  be  built  of  stone  deposited  upon 
a  brush  foundation  in  the  shape  of  mattresses,  both  materials  being 
deposited  in  place  from  a  tramway  built  from  the  shore.  The  structure 
will  first  be  carried  to  half  tide,  with  a  view  of  ultimately  raising  it 
above  high  water. 
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In  view  of  the  fact  that  the  auxiliary  works,  such  as  the  wharf  and 
tramway,  needed  in  connection  with  the  construction  are  only  of  a 
temi)oraiy  character  and  will  be  exposed  to  the  destructive  action  of 
the  sea  and  teredo  and  will  therefore  need  frequent  repair  and  renewal, 
it  is  desirable  that  the  work  be  carried  to  completion  as  early  as  possible. 
The  recommendation  made  in  the  report  of  last  year  for  sufficient  funds 
lor  carrying  on  the  work  is  therefore  repeated. 

Dike. — Previous  to  the  adoption  of  the  present  project  for  the  im- 
provement of  the  entrance  to  the  harbor  the  only  work  undertaken  by 
the  Government  had  for  its  object  the  prevention  of  injury  to  the  inner 
harbor  by  material  brought  down  the  San  Diego  River  in  flood  stages 
and  deposited  in  the  bay  in  the  vicinity  of  Old  Town. 

The  object  was  accomplished  by  building  a  strong  earthen  levee,' 
closing  up  the  mouth  of  San  Diego  River,  and  excavating  a  new  channel 
leading  to  False  Bay.  This  work  was  completed  in  1876,  and  operations 
since  have  been  simply  with  a  view  of  keeping  the  levee  in  repair. 

The  work  was  examined  several  times  during  the  year  and  was  found 
to  be  in  good  condition  and  needing  no  repairs. 

Middle  Ground. — ^At  the  commencement  of  the  year  dredging  at  the 
head  of  the  middle  ground  was  in  progress  with  an  allotment  made 
from  the  appropriation  of  September  19, 1890.  A  channel  260  feet  wide 
and  22  feet  deep  was  completed,  enabling  the  deeper -draft  vessels 
to  take  a  straight  channel  into  the  harbor  instead  of  turning  Ballast 
Point.  The  channel,  however,  did  not  maintain  its  full  depth,  and  it 
partially  shoaled  up  again.  It  is  not  intended  to  attempt  the  further 
improvement  of  this  channel  until  the  jetty  construction  shall  have 
been  extended  out  sufficiently  to  cut  off  the  movement  of  sand  over 
Zuninga  Shoals. 

A  survey  of  the  entire  bay,  from  l^ational  City  to  Ballast  Point,  in 
connection  with  the  establishment  of  harbor  lines,  was  completed  Oc- 
tober 7, 1891.  The  report  of  the  Board  of  Engineer  Officers,  recommend- 
ing for  adoption  certain  pierhead  and  bulkhead  lines,  Vas  forwarded 
to  the  Chief  of  Engineers  June  13, 1892.  The  lines  as  laid  out  received 
the  approval  of  the  Secretary  of  War  June  21, 1892. 

An  appropriation  of  $200,000  could  be  profitably  expended  in  jetty 
construction  during  the  fiscal  year  ending  June  30, 1893. 

The  total  amount  appropriated  for  San  Diego  Harbor  since  1875  is 
$142,500,  as  follows: 

Act  of— 

March  3,1875 $80,000 

March  3,  1879 1,000 

August  11,  1888 1,000 

September  19,  1890 60,500 

and  the  total  amount  expended  is  $91,740.19. 

Money  statement. 

July  1,  1891,  balance  unexpended $58, 512. 16 

June  30,  1892,  amount  expended  during  fiscal  year 7, 752. 35 

July  1,  1892,  balance  unexpended 50, 759. 81 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 100. 759. 81 

{Amount  (estimated)  required  for  completion  of  existing  project 284, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  200;.  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  ^r^crlr^ 
harbor  acts  of  1866  and  1867.  ^^^  ^^ 


2630      KEPOKT  OF   THE   CliUiF   OF   ENGINEERS,  U.  S.  ARMY. 

COMMERCIAL  STATISTICS. 
Cammercutl  statistics  for  the  year  the  inqyrovement  began. 


Vessels. 

Freight. 

Entered .' 

No. 
201 
195 

Tons. 
24  809 

Cleared 

11,647 

The  veseels  (incladiDg  109  steamers)  had  an  aggregate  tonnage  of  122^311  tons. 

Commercial  statistics  for  the  year  ending  Deoemher  SI,  1891, 
[Furnished  by  Kr.  A.  E.  Higgins,  special  deputy  collector.] 


Incoming.    Outgoing. 


Vessels : 

Steam No. 

Sailing do. 


296 
141 


295 

138 


Total. 


487 


Tonnage 

DraQ;,  greatest feet. 

Merchandise,  general tons. 


Coal. 


.do.. 


Lumber feet. 

V alue  of  imports 

Value  of  exports 


24i 

85,963 

73,265 

37,044,000 

$579,473.82 


$552,483.00 


Amount  of  revenue  collected  at  the  port  during  the  year  ending  December  31, 1891, 
$94,644.61. 

Total  amount  of  freight  entered  and  cleared  in  1876 tons. .     36, 456 

Total  amount  of  freight  entered  and  cleared  in  1891 do . .  210, 606 

Increase 174,150 

One  new  line  of  transportation  has  been  established  during  the  year,  viz :  The 
Pacifio  Mail  Steamship  Company,  San  Francisco  to  Panama  and  intermediate  ports. 


R  R  6. 

EXAMINATION  FOR  DEEP-WATER  HARBOR  ON  THE  PACIFIC  COAST  BE- 
TWEEN POINTS  DUME  AND  CAPI8TRAN0,  CALIFORNIA. 

[Printed  in  House  Ex.  Doc.  Ko.  39,  Fifty-second  Congreas,  first  session.] 

Office  of  the  Chiep  of  Engineers, 

United  States  Abmt, 
Washington^  D.  C,  December  18 j  1891. 
Sib  :  I  have  the  honor  to  submit  herewith  a  copy  of  report,  dated  De- 
cember 8, 1891,  of  the  Board  of  Engineer  Officers  constituted  under 
the  terms  of  the  river  and  harbor  act  approved  September  19, 1890,  to 
examine  the  Pacific  coast  between  Points  Dume  and  Oapistrano  with 
a  view  to  determining  the  best  location  for  a  deep-water  harbor,  to- 
gether with  project  and  estimates  for  the  work. 

The  Board  after  full  examination  concludes  that  the  selection  of  a 
site  for  a  deep-water  harbor  within  the  limits  designated  by  the  act  is 
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restricted  to  the  harbors  in  Santa  Monica  Bay  and  San  Pedro  Bay,  and 
is  of  the  opinion  that  San  Pedro  is  the  better  of  these,  and  submits  al- 
ternative estimates  of  the  cost  of  the  necessary  breakwaters  as  follows : 

If  constructed  of  rubble  and  concrete $4,594,494 

If  constructed  entirely  of  rubble *4126,106 

After  a  careful  consideration  of  the  facts  in  the  case  as  presented  by 
the  Board,  its  views  as  to  the  location  and  general  estimates  of  con- 
struction are  concurred  in  by  me.  The  difference  in  cost  of  the  two 
breakwaters,  for  the  same  arcs  of  protection,  is  over  1 700,000  in  fa- 
vor of  San  Pedro,  and  when  the  other  advantages  of  San  Pedro,  as 
detailed  by  the  Board,  are  taken  into  consideration,  it  would  seem  that 
its  selection  has  been  properly  made. 

Very  respectfully,  your  obedient  servant^ 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  L.  A.  Grant, 

Acting  Secretary  of  War. 


REPORT    OF    BOARD    OF  ENGINEERS    ON    DEEP    HARBOR  ON  PACIFIC 
COAST  BETWEEN  POINTS  DU3IE  AND   CAPISTRANO,  CALIFORNIA. 

San  Francisco,  Oal.,  Decemher  5, 1891. 

General:  The  Board  of  Engineer  Officers  appointed  under  the  pro* 
visions  of  the  river  and  harbor  act  of  September  19, 1890,  to  examine 
the  Pacific  coast  between  Points  Dume  and  Capistrano,  with  a  view 
of  determining  the  best  location  for  a  deep-water  harbor,  has  the  honor 
to  submit  the  following  report.! 

The  section  of  the  act  under  which  the  Board  was  appointed  is  as 
follows: 

That  the  Secretary  of  War  is  authorized  aud  directed  to  appoint  a  board  of  three 
engineer  officers  of  the  United  States  Army,  whose  dnty  it  shall  be  to  examine  the 
Pacific  Coast  between  Points  Dame  and  Capistrano,  with  a  view  to  determining  the 
best  location  for  a  deep-water  harbor.  The  said  board  shall  report  to  the  Secretary 
of  War  a  project  for  said  harbor,  with  the  estimated  cost  of  the  same,  who  shall  lay 
said  report  before  Congress  at  its  next  session,  with  the  views  of  the  commission  and 
of  the  Chief  of  Engineers  of  the  United  States  Army  thereon ;  and  the  sum  of  five 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  for 
the  purpose. 

TOPOGRAPHY. 

Points  Dume  and  San  Juan  Capistrano  differ  in  latitude  thirty-five 
minutes,  and  in  longitude  a  little  more  than  a  degree,  aud  in  direct  dis- 
tance they  are  about  75  miles  apart.  The  general  trend  of  the  coast 
between  them  is  southeast,  broken  by  two  bays,  Santa  Monica  Bay, 
lying  between  Point  Dume  and  Point  Vincente,  and  San  Pedro  Bay, 
lying  to  the  eastward  of  Point  Firmen.  The  shore  between  Points  Vin- 
cente and  Firmen  is  high  and  rocky,  forming  the  seaward  boundary  of 
San  Pedro  Hill,  which  rises  to  the  height  of  1,475  feet.  Passing  nrom 
Point  Dume  towards  Santa  Monica,  the  foreshore  for  a  dist-ance  of  15 
miles  is  abrupt  and  rocky,  being  the  foothills  of  the  adjacent  Cuhuenga 
mountains. 

Proceeding  to  the  eastward,  there  is  a  stretch  of  about  16  miles  of 
foreshore  ending  at  Malaga  Cove,  which  is  in  greater  or  less  degree 
practicable  in  a  commercial  way. 

*  A  correction  of  this  amount  since  the  above  letter  was  written  makes  this  esti- 
mate $4,137,591. 

t  Maps  accompanying  this  report  not  rej.rintpl;  ]»riiito(l  in  House  Ex.  Doc.  No.  39, 
Fifty-second  Congress,  (jrst  M-ssion. 
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At  and  above  the  village  of  Santa  Monica,  the  shore  is  a  plateaa 
about  80  feet  above  the  sea,  nearly  vertical  to  the  sea,  covered  in 
front  by  a  sand  beach.  A  depression  in  the  plateau  enables  a  railway 
to  reach  the  level  of  a  wharf  built  in  front  of  the  town. 

About  2  miles  to  the  eastward,  low  land  encircling  a  lagoon  called 
La  Ballona  extends  for  2  or  3  miles,  separated  from  the  ocean  by  low 
sand  dunes  and  a  fine  beach.  Thence  to  Bedondo,  the  foreshore;  con- 
sists of  sand  dunes,  the  plateau  being  retired.  Eailroads  reach  the 
shore  both  at  Ballona  and  Bedondo. 

At  Malaga  Cove  a  rocky  formation  having  San  Pedro  Hill  close  in 
the  background  abuts  on  the  ocean,  and  including  Rocky  Point,  Points 
Vincente  and  Firmen,  and  the  intervening  ground,  extends  to  the  north- 
em  end  of  San  Pedro  Bay,  a  distance  of  12  miles,  quite  impracticable 
for  commercial  purposes. 

Between  Point  Firmen  and  Point  Lasuen,  16  miles  to  the  eastward, 
lies  San  Pedro  Bay.  In  this  interval  are  included  Wilmington  Harbor, 
Long  Beach,  and  Anaheim  Landing. 

The  foreshore  from  Point  Firmen  to  Point  Lasuen  is  practicable 
throughout  its  length  for  commercial  uses  both  upon  the  plateaus  jsuad 
the  lower  lands. 

Within  the  limits  of  San  Pedro  Bay  two  lines  of  railway  reach  the 
shore  at  Wilmington  and  Long  Beach.  A  short  distance  beyond  Point 
Lasuen  lies  Newport  Bay,  a  lagoon  which  receives  the  waters  of  the 
Santa  Ana  River.    This  point  has  connection  by  rail  with  Los  Angeles. 

To  the  eastward  of  Newport  Bay  the  shore  again  becomes  impracti- 
cable, and  maintains  this  character  to  Point  San  Juan  Gapistrano, 
a  distance  of  15  miles. 

It  appears  from  this  description  that  possible  commercial  sites  are 
topographically  limited  in  Santa  Monica  Bay  to  a  shore-line  length  of 
16  miles,  and  in  San  Pedro  Bay  and  Newport  Bay  to  the  same  distance 
of  IG  miles.  Of  the  shore  line  between  Points  Dume  and  Gapistrano 
the  three  impracticable  portions,  namely,  east  of  Point  Dume,  about 
Point  Vincente,  and  between  Newport  Bay  and  Gapistrano,  include  42 
miles. 

Los  Angeles  is  the  metropolis  of  all  adjacent  territory,  and  is  the  cen- 
ter of  all  the  railroads  herein  mentioned.    It  is  distant  from — 


Mlle<*. 

Santa  Monica 18 

Ballona 17 

Redondo 22 


San  Pedro 22 

Long  Beach 22 

Newport 40 


A  notable  characteristic  of  the  shore  line  of  San  Pedro  Bay  and  in 
less  degree  of  Santa  Monica  Bay  is  the  occurrence  of  shallow  lagoons 
close  to  the  ocean  and  separated  from  it  by  thin  lines  of  sand  beach* 

The  most  important  of  these  lagoons  is  close  under  Point  Firmen, 
known  now  as  Wilmington  Harbor,  it  having  been  improved  by  the 
Government.  In  its  natural  state  it  had  at  the  entrance  a  depth  not 
exceeding  2  feet  at  low  water.  It  has  now  14  feet  at  that  stage.  It  is 
hoped,  by  operations  now  in  progress,  to  increase  the  depth  by  2  or  3 
feet.    Vessels  drawing  18.6  feet  have  entered  at  high  water. 

The  other  lagoons  in  San  Pedro  Bay  are  Alamitos  and  AnaheinL 
Ballona  Lagoon  is  situated  on  the  shore  of  Santa  Monica  Bay. 

Reference  to  these  lagoons  is  made  principally  in  order  to  state  the 
opinion  of  the  Board  to  the  effect  that  no  one  of  them  is  capable  of  the 
degree  of  improvement  necessary  to  make  a  deep-sea  harbor  as  contem- 
plated by  the  law. 


Digitized  by  VjOOQIC 
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HYDEOGRAPHY  OF  SANTA  MONICA  AND  SAN  PEDRO  BAYS. 

Santa  Monica  Bay. — The  hydrogrraphy  between  the  village  of  Santa 
Monica  and  Redondo  is  quite  uniform.  Just  to  the  westward  of  Be- 
dondo  the  10-fathom  curve  of  depth  lies  about  seven-eighths  of  a  mile 
from  the  beach,  jind  the  interval  gradually  increases  towards  Santa 
Monica,  where  it  becomes  IJ  miles.  Over  all  this  frontage  changes  of 
depth  are  very  gradual.  A  breakwater  of  given  len^h  plac^  along 
any  assumed  contour  of  the  bed  of  the  bay  must  on  this  account  shelter 
a  much  larger  d.rea  at  Santa  Monica  than  at  any  other  point  in  Santa 
Monica  Bay.  At  Redondo  a  submarine  valley  heads  close  to  shore,  the 
10-fathom  curve  being  only  about  500  feet  distant.  Seaward  Of  this 
point  the  valley  widens  and  deepens  rapidly,  reaching  a  depth  of  100 
fathoms  in  IJ  miles.  Excessive  depth  of  water  makes  a  breakwater  at 
this  i)oint  impracticable  on  account  of  cost.  The  practicable  locations 
for  a  harbor*  in  this  bay,  topographically  possible  for  a  stretch  of  16 
miles,  are  limited  by  the  last-named  consideration  to  a  line  14  miles  in 
length. 

The  bay  is  free  from  hidden  dangers.  The  bottom  is  sandy.  There 
is  a  small  area  of  rocky  bottom  indicated  on  the  surface  by  the  presence 
of  kelp. 

The  approach  to  Santa  Monica  Bay  is  free  from  danger. 

San  Pedro  Bay. — ^This  bay  lies  shoreward  of  a  line  drawn  from  Point 
Firmen  to  Point  Lasuen,  the  direct  distance  being  about  14  miles.  The 
deepest  water  in  the  bay  is  about  15  fathoms.  The  slope  of  the  bed 
fi'om  the  shore  seaward  is  fairly  uniform. 

IN^ear  the  mouth  of  Wilmington  Harbor,  there  is  a  rock  with  3 
fathoms  over  it,  having  deeper  water  around  it.  The  presence  of  kelp 
indicates  rocky  bottom  about  Point  Firmen,  and  in  the  present  an- 
chorage of  San  Pedro  there  are  also  areas  of  rocky  bottom.  The  east- 
em  eml  of  San  Pedro  Bay  appears  to  have  a  sandy  bottom. 

WINDS,  WAVES,  AND  EXPOSURE. 

The  prevailing  wind  on  the  California  coast  is  from  the  northwest, 
nearly  parallel  to  the  coast  line  north  of  Point  Conception,  which  is  in 
latitude  34^  27'  K.  At  this  point  the  trend  of  the  coast  changes  from 
northwest  to  west.  This  fact  in  connection  with  the  bold  topography 
of  the  shore  causes  the  prevailing  winds  along  the  southerly  coast  of 
California  to  be  westerly.  This  wind  never  becomes  more  than  a  mod- 
erate gale.  It  never  produces  the  heaviest  waves.  The  disturbance  of 
the  water  due  to  it  is,  however,  always  an  inconvenience  to  vessels 
lying  at  a  wharf  exposed  to  its  action,  and  when  the  disturbance  is 
greatest  there  is  danger  to  vessels.  This  wind  prevails  on  the  south- 
ern coast  during  the  greater  part  of  the  year  with  intermission  of 
calms  in  the  autumn  and  winter.  In  the  last-named  season  occur  the 
southerly  offshore  winds,  which  produce  the  heaviest  waves  to  which 
the  coast  line  is  exposed. 

A  northeasterly  land  wind,  known  as  the  "Santa  Ana''  occasionally 
blows  from  the  dry  hot  plains  lying  to  the  eastward.  Its  duration  is 
short,  and  it  Is  severe,  but  having  no  fetch  over  the  sea  it  raises  no 
waves  near  shore.  It  occurs  both  on  Santa  Monica  and  San  Pedro 
bays. 

The  southeaster  comes  in  the  winter  and  spring,  and  brings  rain. 
The  storm  first  manifests  itself  by  a  wind  from  the  southeast,  which 
continues  for  a  few  hours,  shifting  then  to  the  south  and  southwest. 
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The  storm  clears  up  when  the  wind  gets  to  the  northwest.  In  these 
storms  a  heavy  sea  is  developed,  which  breaks  upon  the  coast  line  in 
waves  of  great  magnitude.  These  waves  come  from  the  south  and 
southwest.  -The  waves  produced  by  the  southeast  wind  are  short, 
designated  by  sailors  as  choppy.  The  south  and  southwest  seas,  on 
the  other  hand,  are  long  and  heavy.  A  vessel  at  anchor  under  this 
exposure  must,  under  these  circumstances,  get  to  sea  with  the  x)088i- 
biflty  of  otherwise  going  ashore.  It  is  the  heave  of  the  sea  rather 
than  the  wind,  although  the  latter  alone  is  sufficiently  dangerous,  that 
makes  the  strongest  ground  tackle,  at  times,  of  no  avaiL 

Although  southerly  winds  prevail  during  the  winter  seasons,  and  bring 
rain,  yet  their  occurrence  in  violent  form  is  not  frequent,  and  a  season 
ha«  been  known  to  pass  without  a  severe  storm.  Nor  is  the  duration 
of  a  storm  rarely  extended  over  two  or  three  days. 

In  this  respect  the  conditions  of  the  southern  coast  of  California  are 
much  less  severe  than  in  higher  latitudes.  This  consideration  is  of 
great  importance,  for  the  reason  that  owing  to  it  a  lighter  profile  may 
be  adopted  for  a  breakwater  than  would  be  permissible  much  farther 
north. 

It  also  happens  that  a  heavy  westerly  sea  sets  in  unaccompanied  by 
wind  due  to  a  cyclonic  disturbance  in  midocean.  The  propagation 
shoreward  of  waves  generated  at  long  distance  seaward  is  &vomL  by 
the  unusual  depth  of  the  Pacific  Ocean. 

It  appears,  then,  that  Santa  Monica  Bay  is  entirely  open  to  the  moder- 
ate down-coast  or  west  winds,  which  prevail  during  the  greater  part  of 
the  year,  and  that  it  also  is  exposed  to  the  dangerous  winds  and  seas 
.which  occur  during  the  winter  months,  coining  from  the  south  and 
southwest.  The  degree  of  exposure  is,  nowever,  not  absolutely  equal 
in  all  parts  of  the  bay.  The  easterly  end,  near  Malaga  Cove,  is  s^oided 
protection  from  the  winds  and  seas  from  the  south  by  the  high  land  to 
the  southward,  and  which  also  affords  partial  protection  from  the 
southwest  seas.  Catalina  Island  also  aids  in  some  degree  to  shelter 
this  portion  of  the  bay  from  southerly  seas. 

On  the  other  hand,  Santa  Monica  Bay  is  entirely  sheltered  from  the 
southeast  winds  by  the  high  lands  of  San  Pedro  HiH. 

San  Pedro  Bay  is  protected  by  the  same  high  land  from  the  prevafl- 
ing  down-coast  wind.  In  ordinary  weather  ttie  Bay  of  San  Pedro  is 
quiet  and  vessels  lie  safely  at  anchor,  and  for  the  most  part  discharge 
cargo  with  lighters  while  the  wind  prevails.  It  was  doubtless  this  cir- 
cumstance which  made  this  point  the  embarcadero  of  this  part  of  the 
coast  for  the  Mexican  trade  before  California  was  acquired  by  the 
Americans.  In  more  recent  times  the  greater  part  of  the  commerce  ot 
this  part  of  the  country  has  also  been  transacted  here.  Formerly  all 
the  deep-draft  vessels  from  Australia  and  Puget  Sound  discharged 
cargoes  in  this  bay ;  recently  one  of  these  ships  £soharged  at  the  wharf 
at  Redondo. 

San  Pedro  Bay  is  also  protected  to  a  great  extent  from  the  south- 
west sea  and  wind  by  the  island  of  Santa  Catalina^  which  lies  about  18 
miles  offshore  to  the  windward.  This  island  is  17j^  miles  in  length, 
and  its  height  of  1,500  to  2,000  feet  makes  its  shelter,  as  £»r  as  it  ex- 
tends, complete.  It  covers  48  degrees  of  the  total  arc  of  exposure  ftoni 
southwest  seas,  but  leaves  uncovered  the  angle  between  the  westerly 
end  of  the  island  and  Point  Firmen,  through  which  interval  the  direct 
southwest  swells  reach  the  San  Pedro  anchorage. 

San  Pedro  Bay  is  also  directly  exposed  to  the  southeast  seas  which 
approach  through  the  interval  between  Point  San  Juan  and  the  east 
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erly  end  of  Catalina  Island.  While  the  winds  and  seas  from  the  sonth- 
east  are  not  regarded  as  formidable,  those  from  points  farther  around 
to  the  south  that  enter  througl^the  open  space  last  referred  to  are  con- 
sidered to  be  heavier  and  more  violent  than  those  that  approach  the 
anchorage  ground  from  the  westward  of  GataJina. 

The  record  of  vessels  wrecked  at  San  Pedro  shows,  with  one  excep- 
tion, that  the  disasters  occurred  during  the  southerly  storms,  the  heavy 
sea  coming  to  the  eastward  of  Catalina  Island.  The  vessels  were 
driven  ashore  on  the  west  line  of  the  bay.  Among  those  lost  were  the 
Nicholas  Biddle.  Callaoj  AdeUUde  Cooper j  San  LuiSj  Americanj  B.  P. 
Buck,  and  the  Kennebec,  The  exception  noted  was  that  of  the  Amy, 
which  was  driven  ashore  at  Point  !Flrmen  during  a  northeast  storm  from 
the  Santa  Ana  wind  gap. 

The  arc  of  exposure  of  Santa  Monica,  extending  from  Point  Dume  on 
the  west  to  Point  Yincente  on  the  east,  is  101  degrees,  at  Ballona  104 
degrees,  and  at  Bedondo  90  degrees.  Leaving  out  of  consideration  the 
last  named  point,  regarded  as  impracticable  on  account  of  depth,  we 
may  call  the  arc  of  exposure  of  Santa  Monica  Bay  102  degrees.  From 
Point  Firmen  as  a  center  the  arc  of  exposure  of  San  Pedro  Bay  around 
to  the  west  end  of  Catalina  Island  is  60  degrees.  The  arc  protected  by 
the  island  is  48  degrees,  and  the  arc  included  between  the  easterly  end 
of  the  island  and  Point  Loma  is  42  degrees,  making  the  total  exposure 
of  San  Pedro  Bay  to  southeast  and  southwest  winds  and  seas  of  102 
degrees.  The  aggregate  angle  of  exposure  of  the  two  bays  is  therefore 
the  same. 

In  order  to  secure  a  deep-water  harbor  in  either  bay  a  breakwater 
must  be  constructed  in  depths  of  8  to  10  fathoms,  and  so  located  as  to 
cover  the  interior  space  over  the  arcs  of  exposure.  These  considera- 
tions make  the  undertaking  one  of  great  expense. 

In  San  Pedro  Bay  the  best  location  for  the  proposed  harbor  is  at  the 
present  anchorage  ground  on  the  westerly  side  of  the  bay  under  Point 
Firmen.  The  projection  of  the  westerly  shore,  by  which  protection  is 
afforded  from  westerly  winds,  and  from  which  a  breakwater  could 
start,  a^brds  advantages  over  any  other  section  of  the  bay  to  the  east- 
ward for  securing  a  protected  anchorage. 

Oood  holding  ground  exists  at  the  anchorage.  Protection  from  storms 
over  the  open  arcs  of  exposure  to  the  southwest  and  southeast  could 
be  secured  by  the  construction  of  a  breakwater  having  two  arms.  Cat- 
alina affords  protection  from  southwest  seas,  as  before  stated,  over  an 
angle  of  48  degrees.  As  indicated  on  the  chart  the  westerly  arm  could 
be  started  from  a  point  on  the  shore  under  Point  Firmen,  and  be  ex- 
tended in  a  direction  south  41  degrees  east  (magnetic),  for  a  distance  of 
about  2,400  feet,  which  would  carry  it  beyond  a  line  projected  from  the 
middle  of  the  present  anchorage  ground  to  the  westerly  end  of  Cata- 
lina Island.  The  end  of  this  arm  is  in  6  fathoms  depth.  Then  leav- 
ing a  gap  of  1,500  feet  the  easterly  arm  could  be  given  a  direction  north 
56|  degrees  east  along  the  0^-fathom  curve,  and  be  extended  about 
5,600  feel^  which  would  afford  protection  frt)m  the  southeast  seas.  This 
arm  could  be  extended  easterly,  as  increased  commerce  would  require 
more  interior  space. 

There  will  be  some  distuibance  in  the  anchorage  ground  owing  to  the 
wide  entrance,  but  not  to  any  serious  extent,  as  the  westerly  arm  and 
Catalina  Island  cover  the  dangerous  arc  of  exposure  to  the  southwest, 
and  the  projection  of  the  easterly  arm  beyond  the  line  of  the  westerly 
arm  prolonged  cuts  off  the  heavier  seas  from  the  southeast. 

In  entering  or  leaving  the  anchorage  ground  sail  vessels  can  take 
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the  entrance  or  pass  around  the  end  of  the  easterly  arm  according  to 
the  most  favorable  conditions  of  the  weather. 

In  Santa  Monica  Bay  the  practical  lo€^tion  of  a  breakwater  would  be 
in  front  of  the  town  of  Santa  Monica.  A  structure,  located  as  shown 
on  the  chart,  and  in  length  about  8,250  feet,  would  cover  an  anchorage 
ground  over  the  angle  of  exposure  between  Point  Dume  and  Bocky 
Point.  The  westerly  2,000  feet  is  in  water  of  7J  to  9  fathoms,  the  re- 
mainder of  the  structure  being  in  8  and  9  fathoms. 

As  at  San  Pedro,  there  must  be  some  disturbance  in  the  anc]^orage 
ground,  due  to  the  ai)proach  of  waves  through  the  open  spaces  between 
the  end!s  of  the  breakwater  and  the  shore. 

In  view  of  the  fact  that  a  lighter  profile  can  be  adopted  at  this  local- 
ity than  would  sufQce  for  similar  structures  on  the  upper  coast,  two 
breakwaters  are  designed^  the  profiles  of  which  are  shown  on  the  draw- 
ing herewith.  One  is  built  entirely  of  rubble  deposited  in  place,  the 
other  has  a  rubble  base  and  a  concrete  superstructure.  The  former  is 
20  feet  thick  on  top,  10  feet  above  high  water,  with  slope  in  front  of  1 
on  2^  to  a  depth  of  12  feet  below  low  water.  The  slope  below  that 
depth  and  in  rear  is  1  on  1.  In  the  other  the  rubble  rises  to  a  height 
of  12  feet  below  low  water,  at  which  point  it  is  20  feet  thick  with  slopes 
of  1  on  4  for  a  distance  of  21  feet  in  front,  and  in  rear  of  12  feet,  the 
lower  slopes  being  1  on  1.  The  concrete  superstructure  is  20  feet  thick 
and  rises  to  a  height  of  10  feet  above  high  water. 

The  estimated  cost  of  these  breakwateos  is  as  follows: 

Euhhle  and  concrete. 
Santa  Monica: 

232,222  cubic  yards  concrete  at  $15 $3,483,330 

991,383  cubic  yards  rubble  at  $1.50 1,487,075 

4,970,405 
Contingencies,  15  per  cent 745, 560 

5,715,965 

8an  Pedro : 

157,630  cubic  yards  concrete  at  $15 2,364,450 

988,082  cubic  yards  rubble  at  $1.50 1,482,123 

74,320  cubic  yards  rubble  at  $2 148, 640 

3,996,213 
Contingencies;  15  per  cent 599,281 

4,594,494 
The  westerly  arm  being  built  entirely  of  rubble. 

All-ruhble  breakwaters. 
Santa  Monica: 

282,250  cubic  yards  at  $2 $564,500 

2,431,458  cubic  yards  at  $1.50 3,647,187 

4,211,687 
Contingenoiesy  15  per  cent 631, 753 

4,843,440 

San  Pedro: 
Westerly  arm: 

74,320  cubic  yards  rubble  at  $2 148,640 

194,355  cubic  yards  rubble  at  $1.50 291,532 

446^172 
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San  Pedro— Continued. 
Easterly  arm: 

194,267  cubic  yards  rubble  at  $2 $3g8, 534 

1^846^133  cubic  yards  rubble  at  $1.50 2, 769, 200 

3,597,906 
ContingencieB,  15  per  cent 539,685 

4,187,591 

Instituting  a  comparison  of  the  two  sites  selected,  it  will  be  seen  that 
in  the  aggregate  the  total  arc  of  exposure  is  about  the  same  in  each^ 
approximating  102o,  though  the  distribution  is  different  in  the  two  bays. 
Of  the  total  at  Santa  Monica,  77^  included  between  Uiies  drawn  to  the 
westerly  end  of  Gatalina  Island  and  Point  Dume,  are  fully  exposed  to 
the  direct  approach  of  the  winds  and  seas  fi'om  the  west  and  south- 
west. The  site  receives  but  little  protection  on  the  southeast  from 
Gatalina  Island,  distant  36  miles,  while  the  open  area  between  this 
island  and  Point  Vincente  permits  the  approach  of  southerly  seas  that 
work  around  the  easterly  end  of  the  island.  To  the  moderate  south- 
west swell,  which  is  known  to  prevail  the  greater  part  of  the  year,  the 
site  is  fuDy  exposed. 

.  San  Pedro  Bay  isi  sheltered  from  the  westerly  winds  by  Point  Firmen. 
It  is  open  to  the  winds  and  seas  from  the  southwest  and  to  the  prevail- 
ing southwest  swell  above  noted,  over  an  angle  of  60^  to  the  westward 
of  Gatalina  Island.  The  other  arc  of  exposure  of  42^  to  the  eastward 
of  Gatalina  permits  the  approach  of  seas  from  the  southeast,  and  also 
those  from  the  «outh,  that  double  the  easterly  end  of  the  island. 

In  its  natural  condition  San  Pedro  Bay  is  better  protected  from  the 
dangerous  winds  and  ^eas  than  Santa  Monica  Bay. 

To  insure  complete  protection  requires  at  the  former  place  the  con- 
struction of  two  detached  breakwaters  covering  the  exposed  arcs,  the 
combined  length  of  these  structures  being  about  8,000  feet. 

At  Santa  Monica,  a  breakwater  about  8,250  feet  would  be  required 
to  cover  the  anchorage  ground  over  the  arc  between  Point  Dume  and 
Point  Vincente, 

As  shown  by  the  foregoing  estimates,  the  cost  of  the  breakwater, 
with  the  adoption  of  either  type,  will  be  less  at  San  Pedro  than  at  Santa 
Monica. 

The  cost  of  construction  for  equal  lengths  of  breakwater  is  in  favor 
of  San  Pedro  on  account  of  the  fact  that  at  Santa  Monica  the  break- 
water must  be  located  in  depths  of  7  to  9  fathoms.  At  San  Pedro  the 
westerly  arm  wiU  be  built  of  rubble  in  either  case,  and  starting  frx)m 
the  shore  is  extended  only  to  the  6-fathom  curve,  the  easterly  arm  alone 
being  entirely  in  the  greater  depth  of  9J  fathoms. 

With  the  commencement  of  the  construction  of  the  westerly  arm  at 
San  Pedro  some  protection  from  westerly  swells  will  immediately  be 
gained. 

San  Pedro  has  ftirther  advantage  in  being  supplemented  by  an  inte- 
rior harbor,  which  is  expected,  when  completed,  to  afford  at  mean  low 
tide  a  depth  of  16  feet  at  the  entrance.  This  can  accommodate  shipping 
of  20  feet  draft,  and  will  relieve  the  anchorage  ground  to  that  extent. 
The  inner  harbor  will  also  be  a  place  of  security  for  the  plant  during 
the  period  of  construction. 

The  material  for  the  breakwater  at  San  Pedro  must  be  brought  from 
Gatalina.  At  Santa  Monica  it  may  prove  to  be  possible  to  obtain  suffi- 
cient rock  from  the  hills  to  the  northward,  but  there  is  at  present  no 
satisfactory  evidence  that  such  will  be  the  case.    If  stone( 
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derived  from  the  shore,  it  mnst  be  deposited  from  a  trestle  built  to  9 
^thorns  depth,  and  exposed  to  heavy  seas.  If  Catalina  has  to  be 
depended  ui)on  for  the  supply,  the  cost  of  the  work  will  be  increased 
somewhat,  as  the  length  of  carriage  will  be  double  that  to  Saa  Pedro. 
The  risk  attending  transportation  is  also  increased. 

In  view  of  the  fact  that  San  Pedro  Bay  in  its  natural  condition  al- 
fords  better  protection  both  from  prevailing  winds  and  from  dangerous 
storms  than  Santa  Monica  Bay;  that  protection  can  be  secured  at  less 
cost  for  equal  development  of  breakwater  at  the  former  than  at  the 
'  latter;  that  a  larger  area  of  protected  anchorage  from  the  prevailing 
westerly  swells  can  be  secured,  the  severe  storms  from  the  southeast 
l)eing  infrequent,  and  that  there  is  already  an  interior  harbor  that  will 
be  a  valuable  addition  to  the  outer  harbor,  the  Board  considers  San 
Pedro  Bay  as  the  better  location  for  the  deep-water  harbor  provided 
for  by  the  act. 

A  breakwater  with  either  of  the  profiles  designed  will  frilfill  all  con- 
ditions of  affording  a  protected  anchorage.  The  cost  is  in  favor  of  the 
one  built  of  rubble.  As  the  westerly  arm  in  either  case  will  be  of  this 
type  and  should  be  built  first,  the  data  obtained  during  its  construc- 
tion will  determine  the  question  as  to  the  profile  to  be  adopted  for  the 
easterly  arm. 
Respectfully  submitted. 

G.  H.  Mendell, 
ColoneU  Corps  of  Engineeru. 
G.  L.  Gillespie, 
Lieut.  Ool,^  Corps  of  Engineers. 

W.  H.  H.  Benyaubd, 
Lieut,  Col.y  Corps  of  Engineers. 
Brig.  Gten.  ThomaS  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 
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establishment  of  harbor  lines  at  SAN  PEDRO,  WILMINGTON  HAB- 

BOR,  CALU^ORNIA. 

United  States  Engineer  Oppiob, 

San  Francisco^  Cal.y  July  5,'  1892. 

General:  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders  No.  20,  from  Headquarters  Corps  of  Engineers,  Washingion,  D. 
C,  March  25, 1891,  to  consider  the  subject  of  harbor  lines  at  San  Pedro, 
Wilmington  llarbor,  California,  rendered  a  report,  under  date  of  July 
18, 1891,*  recommending  for  adoption  certain  pier  head  and  bulkhead 
lines  along  the  easterly  and  westerly  sides  of  the  harbor.  The  lines,  as 
laid  out  and  described  in  the  report,  received  the  approval  of  the  Sec- 
retary of  War. 

On  the  westerly  side  of  the  harbor  the  h'nes  covered  the  entire  front 
l)racticable  for  commercial  purposes.  On  the  easterly  side  the  lines 
were  laid  oat  to  a  limited  extent  only,  covering  the  front  to  be  occupied 
by  the  wharves  of  the  Los  Angeles  Terminal  Eailway  Company,  leav- 
ing, as  stated  in  the  report,  any  future  extension  of  these  lines  to  be 
governed  by  the  conunercial  necessities  of  the  harbor. 

*8ee  Annaal  Report,  Chief  of  Engineers,  1891,  page  2976.         t 
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The  Los  Angeles  Terminal  Railway  Company  desire  to  have  these 
lines  extended  northward  in  contemplation  of  the  establishment  of 
lumber  yards  on  the  southerly  end  of  Rattlesnake  Island.  The  Board 
therefore  recommends  for  adoption  the  following  described  pier  head  and 
bulkhead  lines  on  the  easterly  side  of  the  harbor,  forming,  an  extension 
of  those  heretofore  approved  by  the  Department: 

Pier-head  line, — Starting  from  the  point  last  mentioned  in  the  description  of  the 
pier-head  line  in  preyiouB  report  of  the  Board,  which  point  is  on  ran^  throngh  north- 
erly end  of  single  work  of  east  Jetty  and  distant  therefrom  320  feet;  thence  ;n  a 
straight  line  to  a  point  805  feet  easterly  of  the  northeasterly  corner  of  the  San  Pedro 
Lnmoer  Company's  wharf,  as  at  present  constructed,  said  aistance  being  measured 
on  a  line  at  nght  angles  to  the  direction  of  the  main  track  of  the  Southern  Pacific 
Railroad  on  west  side  of  harbor ;  thence  to  a  point  on  range  through  initial  point 
''A"  of  survey,  on  Smiths  Island,  and  distant  therefrom  1,400  feet. 

Bulkhead  2iii«.^^tarting  from  the  terminal  point  of  the  bulkhead  line  described 
in  previous  report  of  Boiurd,  which  point  is  on  range  through  the  northerly  end  of 
the  single  work  of  the  east  jetty  and  distant  therefrom  30  feet;  thence  to  a  point  on 
same  range  and  distant  230  feet  from  single  work ;  thence  parallel  io  pier-head  line 
to  a  point  on  range  through  the  northeasterly  comer  of  the  San  Pedro  Company's 
wharf;  thence  to  a  point  on  the  range  throngh  initial  point  "A"  of  survey  and  dis- 
tant 200  feet  from  the  pier-head  line. 

As  the  original  map,  with  the  harbor  lines  previously  adopted  deline- 
ated upon  it,  is  on  file  in  the  Department,  the  lines  here  recommended 
and  described  have  been  laid  oat  upon  a  blue  print  of  that  map,  which 
is  transmitted  herewith.* 
Bespectfdlly  submitted. 

G.  H.  Mbndell, 

Colo7ielj  Senior  Member. 
W.  H.  H.  Benyaued, 
Lieut  CoLj  Corps  of  Ungineers, 
W.  H.  Hexjee, 
Major  J  Corps  of  Engineers. 
Brig.  Gten.  Thomas  L.  Caset, 

Chief  of  Engineers^  U.  8.  A. 

[First  indonement.]  ^ 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  9j  1892. 
Eespectfully  submitted  to  the  Secretary  of  War, 
The  Board  of  Engineers  constituted  by  Special  Orders  No.  20,  head- 
quarters Corps  of  Engineers,  March  25, 1891,  recommend  for  adoption 
harbor  lines  at  San  Pedro,  Wilmington  Harbor,  California,  additional  to 
those  established  at  this  locahty  by  the  Secretary  of  War,  July  28, 1891 
(see  Annual  Eeport  Chief  of  Engineers,  1891,  page  2976). 

It  is  recommended  that  the  ad(Utional  lines  now  proposed  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracing*  submitted. 

H.  M.  Adams, 
Major  J  Corps  of  Engineers^  in  charge. 

War  Department,  August  10, 1892. 
Approved. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


•Not  printed. 
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RR8. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  SAN  DIEGO  HARBOR  AND  ADJA- 
CENT  WATERS,  CALIFORNIA— AT  NATIONAL  CITY,  SAN  DIEGO,  ROSE- 
VILLE,  LA  PLAYA,  CORONADO,  SPANISH  BIGHT,  AND  CORONADO  NORTH 
ISLAND. 

San  Francisco,  Oal.,  June  I3j  1892. 

General:  The  Board  of  Engineer  Officers  constituted  by  para- 
graph 2,  Special  Orders  I^o.  51,  from  headquarters  Corps  of  Engineers, 
October  11, 1888,  to  establish  harbor  lines  for  San  Diego  Harbor  and 
adjacent  waters,  rendered  a  report  under  date  of  March  14, 1890,  rec- 
ommending for  adoption  bulkhead  and  pier-head  lines  along  portions  of 
the  fronts  of  San  Diego  and  Coronado.*  The  lines  as  then  laid  out 
received  the  approval  of  the  Secretary  of  War.  A  complete  system  of 
lines,  as  contemplated  by  the  order,  was  not  established,  owing  to  the 
insufficiency  of  funds  for  a  survey  of  the  entire  bay. 

Funds  having  afterwards  been  provided  and  the  necessary  surveys 
made,  the  Board  has  the  honor  to  recommend  for  adoption  the  follow- 
ing described  lines  for  San  Diego  Harbor  and  a<^acent  waters,  shown 
on  the  accompanying  chart.t  The  lines  formerly  laid  out  and  adopt4Ml 
form  a  part  of  the  system  here  described. 

:kational  city. 

Bulkhead  Ztn«— Berinning  at  a  point  on  the  prolongation  of  the  Bontherly  Une  of 
Thirty-first  street  1,350  feet  southeasterly  from  the  westerly  line  of  Eighth  avenue; 
thence  in  a  straight  line  to  a  point  on  the  prolongation  of  the  southerly  side  of 
Twenty-fourth  street  2,100  feet  from  the  westerly  side  of  Eighth  avenue;  thence  to 
a  point  on  prolongation  of  the  north  side  of  Nineteenth  street  1,600  feet  from  the 
westerly  side  of  Eighth  avenue;  thence  to  a  point  on  the  prolongation  of  the  south- 
erly side  of  Eleventh  street  400  feet  from  the  wedt  line  of  Eighth  avenue:  thence  to  a 
point  on  the  prolongation  of  the  southerly  side  of  Eighth  street  575  feet  from  the 
westerly  side  of  Seventh  avenue;  thence  to  a  point  on  the  prolongation  of  the  south- 
erly line  of  Fiftjj  street  400  feet  from  the  westerly  side  of  Eighth  avenue;  thenco 
to  a  point  on  the  prolongation  of  the  houndary  line  hetween  National  City  and  San 
Diegqp  and  distant  400  feet  from  the  westerly  side  of  P  avenue  in  San  Diego,  meas- 
ured at  right  angles  to  the  direction  of  said  P  avenue. 

8AK  DIEQO,  ROSBVILLE,  AND  LA  PLATA. 

Beginning  at  the  point  last  ahove  mentioned,  thence  in  a  straight  line  parallel  to 
P  avenue  to  a  line  midway  hetween  Thor  and  Una  streets  prolonged ;  tnence  to  a 
point  on  the  prolongation  of  the  southerly  side  of  South  Thirty-third  street  550  feet 
from  the  westerly  side  of  M  avenue ;  thence  to  a  point  on  the  prolongation  of  the 
easterly  side  of  Twenty-eighth  street  440  feet  from  the  southerly  side  of  Colton  avenue; 
thence  to  a  point  on  the  prolongation  of  the  southeasterly  side  of  South  Twenty- 
eighth  street  550  feet  from  the  easterly  side  of  Pierce  avenue ;  thence  to  a  point  on 
the  prolongation  of  South  Twenty-seventh  street  810  feet  from  the  enaterly  side  of 
Pierce  avenue;  thence  to  a  point  on  the  prolongation  of  the  southeasterly  side  of 
South  Twenty- fourth  street  1,0*J0  feet  from  the  northeasterly  side  of  Pierce  avenue: 
thence  parallel  to  Pierce  avenue  to  a  point  on  the  prolongation  of  the  north  westerly 
side  of  South  Twenty-first  street ;  thence  to  a  point  on  the  prolongation  of  the  north- 
westerly side  of  South  Twentieth  street  200  feet  frt)m  the  westerly  side  of  the  right 
of  way  of  the  California  Southern  Railway,  measured  at  right  angles  to  said  line  at 
this  point;  thence  parallel  to  the  same  line  of  right  of  way,  and  distant  therefrom 
200  ieet,  to  the  prolongation  of  the  westerly  line  of  Columhus  street;  thence  to  a 
point  on  the  prolongation  of  the  westerly  side  of  Arctic  street  200  feet  from  the 
southerly  side  of  H  street ;  thence  parallel  to  H  street  to  ^e  prolongation  of  the 
easterly  side  of  Atlantic  street ;  thence  in  an  arc  of  a  circle  of  800  feet  radius,  whose 
center  is  at  the  northeast  comer  of  II  and  Atliuitic  streets,  to  the  prolongation  of 

•See  Annual  Keport,  Chief  of  JCngineers,  1890,  page  ^04. 
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the  northei*ly  side  of  H  street;  thence'parallel  to  Atlantic  street  to  the  prolongation 
of  the  northerly  side  of  Cedar  street ;  thence  to  a  point  on  the  prolongation  of  the 
southerly  side  ef  Hawthorne  street  400  feet  froA  the  westerly  side  of  Califoniia 
street ;  thence  to  a  point  on  the  prolongation  of  the  southerly  side  of  Palm  street,  300 
feet  from  the  westerly  side  of  California  street;  thence  parallel  to  California  street 
to  the  prolongation  of  the  southerly  side  of  Thorn  street;  thence  to  a  point  on  the 
prolongation  of  the  southeasterly  side  of  Vine  street  42^  feet  from'the  southwesterly 
side  of  California  street;  thence  to  a  point  on  the  prolongation  of  the  aoutheasterly 
side  of  Wright  street  530  feet  from  the  southwesterly  side  of  Atlantic  street;  thence 
to  a  point  on  a  line  50  feet  south  of  and  parallel  to  the  southeasterly  side  of 
Sutherland  street  prolonged  2,000  feet  from  the  southwesterly  side  of'Atlantic 
street;  thence  to  a  point  on  the  line  50  feet  south  of  and  parallel  to  the  southeasterly 
side  of  Sutherland  street  prolonged,  4,400  feet  from  the  southwesterly  side  of  Atlantic 
street ;  thence  to  a  point  on  the  prolongation  of  the  southeasterly  siae  of  Noell  street, 
4,900  feet  from  the  southwesterly  side  of  Atlantic  street ;  thence  to  a  point  on  the  pro- 
longation of  the  northwesterly  side  of  Bandiui  street,  5,^  feet  from  tlie  southwesterly 
side  of  Atlantic  street;  thence  to  a  point  on  a  line  300  feet  north  of  and  parallel  to 
the  northwesterly  side  of  Cents  street  prolonged,  5,200  feet  from  the  sou tli westerly 
6ide  of  Atlantic  street ;  thence  to  a  point  on  the  prolongation  of  the  southeasterly 
side  of  Wetherby  street,  3,600  feet  from  the  southwesterly  side  of  Atlantic  street; 
thence  to  a  point  on  tlie  prolongation  of  the  southwesterly  side  of  Thirty-second 
street  in  Roseville,  2,900  feet  from  the  southeasterly  side  of  Main  street,  Roseville : 
thence  to  a  point  on  the  prolongation  of  the  southwesterly  side  of  Thirty-secona 
street,  1,800  feet  from  the  southeasterly  side  of  Main  street;  thence  to  a  point  on 
the  prolongation  of  the  southwesterly  side  of  Thirtieth  street,  1,700  feet  from  the 
southeasterly  side  of  Main  street :  thence  to  a  point  on  the  prolongation  of  the  simth- 
weeterly  side  of  Twenty-seventh  street,  1,200  feet  from  the  southeasterly  side  of 
Main  street;  thence  to  a  point  on  the  prolongation  of  the  northeasterly  side  of 
Twenty- third  street,  400  feet  from  the  southeasterly  side  of  Main  street;  thence  to 
a  point  on  the  prolongation  of  the  southwesterly  side  of  Nineteenth  street,  200  feet 
from  the  southeasterl v  side  of  Main  street ;  thence  to  a  point  on  the  prolongation  of 
the  southwesterly  side  of  Fourteenth  street,  1,200  feet  from  tne  southeasterly  side 
of  Main  street:  thence  parallel  to  Main  street  to  the  prolongation  of  the  northeasterly 
side  of  Twelfth  street ;  thence  to  a  point  on  the  prolongation  of  the  southwesterly 
side  of  Eighth  street,  600  feet  from  the  southeasterly  side  of  Main  street :  thence 
parallel  to  Main  street  to  the  prolongation  of  the  northeasterly  side  of  Sixth  street; 
thence  to  a  point  on  the  prolongation  of  the  southwesterly  side  of  Second  street, 
1,100  feet  from  the  southeasterly  side  of  Main  street;  thence  parallel  to  Main  street 
to  the  prolongation  of  the  southwesterly  ^ide  of  New  Main  street  in  New  Roseville; 
thence  to  anoint  on  the  prolongation  of  the  southeasterly  side  of  Water  street,  1,200 
feet  from  the  southwesterly  side  of  New  Main  street.  New  Roseville;  thence  to  a 
point  on  a  line  parallel  to  New  Main  street  prolonged,  and  1,900  feet  westerly  of  its 
westerly  side,  2&20  feet  from  the  southeasterly  line  of  Main  street  prolonged;  thence 
to  a  point  on  a  line  parallel  to  New  Main  street  prolonged,  and  2,550  feet  westerly 
of  its  westerly  side,  380  feet  southerly  from  the  sontheny  side  of  Main  street  pro- 
longed; thence  to  a  point  on  a  line  parallel  to  New  Main  street  prolonged,  and  2,700 
feet  westerly  from  its  westerly  side,  920  feet  from  the  southeasterly  side  of  Main 
street  prolonged;  thence  to  a  point  on  a  line  parallel  to  New  Main  street  prolonged, 
and  3,930  feet  westerly  from  its  westerly  side,  1,050  feet  from  the  southeasterly  side 
of  Main  street  prolonged ;  thence  to  a  point  110  feet  due  east,  true  meridian)  from 
the  comer  stone  of  the  United  States  military  reservation  at  La  Playa. 

COROXADO. 

Starting  from  a  point  on  the  prolongation  of  the  easterly  side  of  Prospect  street, 
at  a  distance  of  1,030  feet  from  the  northerly  side  of  Second  street;  thence  to  a  point 
on  the  prolongation  of  the  easterly  side  of  *Orange  avenue,  and  450  feet  from  the 
northerly  side  of  First  street;  thenoe  to  a  point  on  the  prolongation  of  tlu^  westerly 
sid^of  K  street,  250  feet  from  the  northerly  line  of  First  street. 

SPANISH  BIGHT. 

For  the  purpose  of  descrihing  the  bulkhead  lines  in  Spanish  Bight  a  true  meridian 
is  assumed,  passing  through  the  U.  8.  Coast  and  Geodetic  Survey  triangulation  sta- 
tion on  the  northeast  extremity  of  Coronado  North  Island,  called  "Channel  Point," 
survey  of  1887;  points  being  designated  by  their  distances  east  or  west  of  this  line 
and  north  or  south  of  theparallel  of  latitude  passing  through  the  triangulation  sta- 
tion "Channel  Point."  The  position  of  this  station  as  deternjiued  bv  the  U.  S. 
Coast  and  Geodetic  Survey  in  ;887  i«  latitna©  32°  i'^'  38,W",  longitude  U7^  IV  35-55  ', 
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Starting  ironi  a  point  on  the  prolongation  of  K  street,  Coronftdo,  250  feet  from  the 
northerly  line  of  First  street,  thence  to  a  point  3,050  feet  sonth  ana  1,800  feet  east  of 
Station  "Channel  Point;"  theno^  to  a  point  3,850  feet  sonth,  1,620  feet  east  of 
said  Channel  Point ;  thence  to  a  point  4,000  feet  south,  125  feet  west  of  said  Chaanel 
Point;  thence  to^a  point  4,450  feet  south,  430  feet  west  of  said  Channel  Point; 
thence  to  a  point  5,330  feet  duo  south  of  said  Channel  Point;  thence  to  a  point  6,770 
feet  south,  1,000  feet  west  of  said  Channel  Point;  thence  to  a  point  8,320  feet  south, 
1,250  feet  west  of  said  Channel  Point;  thence  to  a  point  8,150  feet  south.  2,780  feet 
west  of  said  Channel  Point;  thence  to  a  point  6,150  feet  south,  1,620  leet  west  of 
said  Channel  Point;  thenco  to  a  point  6,000  feet  south,  2,275 feet  west  of  said  Chan- 
nel Point;  thence  to  a  point  4,i00  feet  south,  1,300  feet  west  of  «aid  Channel  Point; 
thence  to  a  point  3,800  feet  south,  570  feet  west  of  said  Channel  Point;  thence  to 
a  point  120  feet  due  east  of  said  Chauuipl  Point;  thence  in  a  quadrant  of  a  circle 
of  120  feet  radius,  with  the  center  at  said  Channel  Point,  to  a  point  120  feet  due  north 
of  said  Channel  Point. 

.       NORTHWESTKULY   FUONT   OF  CORONADO  NORTH  ISLAND. 

All  points  of  the  bulkhead  and  pier-head  lines  along  this  front  are  referred  to 
straight  lines  connecting  the  triangulation  stations  on  Coronado  North  Island, 
known  as  '^Channel  Point,"  ''Middle,"  and  "Mud,"  locatetl  by  the  TJ,  S.  Coast 
and  Geodetic  Survey  in  1887.  The  connecting  lines  run  from  Channel  Point 
to  Middle  and  from  Middle  to  Mud.  For  convenience  of  reference  the  points  on 
these  lines  from  which  points  on  the  bulkhead  and  pier-head  lines  arc  measured  are 
designated  by  letters  of  the  alphabet,  the  respective  distances  apart  being  as  fol- 
lows: From  Channel  Point  to  A,  500  feet;  A  to  B,  500  feet;  B  to  C,  500  feet;  C  to  D, 
500  feet;  D  to  E,  1,000  feet;  E  to  F,  1,000  feet;  F  to  G.  1,000  feet;  Q  toH,  1,000 feet; 
H  to  I,  1,000  feet;  and  along  the  second  line  from  Middle  to  J,  1,000  feet;  J  to  K, 
1.000  feet;  K  to  L,  1,000  feet;  L  to  M,  1,000  feet;  M  toN,  1,000  feet;  N  to  O  (past 
Mud),  1,000  feet;  O  to  P,  500  feet;  P  to  Q,  500  feet;  Q  to  R,  300  feet;  R  to  S,  200 
feet. 

The  distances  of  all  points  of  change  of  direction  of  the  bulkhead  and  pierhead 
lines  are  mea.sured  on  lines  at  right  angles  to  said  connecting  station  lines  at  these 
respective  point*.    The  bulkhead  line  may  therefore  be  described  as  follows: 

Beginning  at  a  point  120  feet  due  north  of  the  triangulation  station  Channel 
Point,  thence  to  a  point  800  feet  from  A,  thence  to  a  point  1,150  feet  from  B,  thence 
to  a  point  1,300  feet  from  C,  thence  to  a  point  1,300  feet  from  D,  thence  to  a  point 
1,000  feet  from  E,  thence  to  a  point  730  feet  from  F,  thence  to  a  point  200  feet  from 
Middle,  thence  to  a  point  200  feet  from  Middle,  with  reference  to  line  from  Middle 
through  Mud,  tlionce  to  a  point  450  feet  from  J,  thence  to  a  point  600  feet  from  K, 
thence  to  a  point  600  feet  from  L,  thence  to  a  point  400  feet  from  N,  thence  to  a 
point  500  feet  from  O,  thence  to  a  point  800  feet  from  P,  thence  to  a  point  500  feet 
from  Q,  thence  to  a  point  on  R  on  the  connecting  line  Middle  through  Mnd. 

PIER-HKAD  LINES. 

The  pier-head  lines  are  laid  out  in  straight  stretches,  following  essentially  the  24- 
foot  contour,  except  south  of  the  National  City  Wharf.  It  is  not  possible  to  follow 
this  contour  exactly.  To  avoid  abrupt  changes,  and  to  interfere  as  little  as  possible 
with  tidal  currents,  some  departure  from  that  contour  has  been  made  at  a  few  points. 
This  has  had  the  effect  of  giving  slightly  increased  or  decreased  depths  at  those 
points.  The  ruling  depth,  however,  as  adopted  by  the  Board  for  the  pier-head  line 
18  24  feet,  except  south  of  the  National  City  Wharf,  where  the  ruling  depth  is  taken 
at  18  feet. 

In  front  of  National  City,— The  approximate  distance  of  the  National  City  pier-head 
line  from  certain  fixed  points  is  as  follows: 

On  the  prolongation  of  southerly  side  of  Thirty-first  street,  4,600  feet  frt>m.  tiie 
westerly  side  of  Eighth  avenue;  on  the  prolongation  of  southerly  side  of  Tweifty- 
fourth  street,  3,650  feet  from  the  westerly  side  of  Eighth  avenue;'  on  the  prolonga- 


„   ,  ^^ L  westerly  L ^  ^* 

Seventh  avenue;  on  the  prolongation  of  the  boundary  line  between  San  Diegoand 
National  City,  3,350  teet  from  its  intersection  with  the  easterly  line  of  Q  avenue. 

In  front  of  San  Diego. — Approximate  distances  from  certain  fixed  points  are  as 
follows: 

On  prolongation  of  northerly  side  of  Rigel  street,  2,400  feet  from  northeasterly  sido 
of  Q  avenue^  on  prolongation  of  southeasterly  side  of  South  Twenty-eighth  street, 
1,390  feet  from  northeasterly  side  of  Pierce  avenue ;  on  prolongation  of  northweot* 
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erly  side  of  Sonth  Twenty-first  street,  2,090  feet  from  northeasterly  side  of  Pierce 
avenue;  on  prolongation  of  easterly  side  of  Fifth  street,  4,180  feet  from  southerly 
side  of  H  street:  on  prolongation  of  westerly  side  of  Atlantic  street,  1,070  feefc  from 
sontherly  side  or  H  street;  on  prolongation  of  southerly  side  of  C  street,  3,740  feet 
frx)m  westerly  side  of  Atlantic  street  j  on  prolongation  of  northerly  side  of  Ivy  street, 
6,850  feet  from  westerly  side  of  California  street;  on  prolongation  of  southeasterly 
side  of  Haraszthy  street,  8,000  feet  from  southwesterly  side  of  Atlantic  street;  on 
prolongation  of  southeasterly  side  of  Sutherland  street,  8,300  feet  from  southwest- 
erly side  of  Atlantic  street;  on  prolongation  of  southeasterly  side  of  Wright  street, 
8,900  feet  from  southwesterly  side  of  Atlantic  street;  on  prolongation  of  southeast- 
erly  side  of  Cents  street,  9^420  feet  from  the  southeasterly  side  of  Atlantic  street. 

In  front  of  BofioviUe, — ^Approximate  distances  from  certain  fixed  points  are  as  fol- 
lows : 

On  the  prolongation  of  the  southwesterly  side  of  Fourteenth  street,  5,500  from  the 
southeasterly  siae  of  Main  street;  on  the  prolongation  of  the  southwesterly  side  of 
Ninth  street,  4,525  feet  from  the  southeasterly  side  of  Main  street ;  on  the  prolongation) 
of  the  southwesterly  side  of  Fourth  street,  3,950  feet  from  the  southeasterly  side  of 
Main  street ;  on  the  prolongation  of  the  southwesterly  side  of  New  Main  street.  New 
Roseville,  3,650  feet  from  tne  southwesterly  side  of  Main  street. 

In  front  of  New  Bosrville  and  La  Playa  to  the  United  States  military  reservation,  ~Ap- 
proximate  distances  from  certain  fixed  points  are  as  follows : 

On  a  line  parallel  to  New  Main  street  prolonged  and  1,200  feet  distant  westerly 
from  it6  southwesterly  side,  3,000  feet  from  the  southeasterly  side  of  Water  street 
prolonged;  on  a  line  parallel  to  New  Main  street  prolonged  and  2,000  feet  westerly 
from  ite  southwesterly  side,  3,200  feet  from  the  southeasterly  side  of  Main  street  pro- 
longed :  on  a  line  parallel  to  New  Main  street  prolonged  and  3,000  feet  westerly  from 
its  sonthwesterly  side,  3,050  feet  from  the  southeasterly  side  of  Main  street  prolonged ; 
on  a  line  parallel  to  New  Main  street  and  4,000  feet  westerly  from  its  southwesterly 
side,  3,050  feet  from  the  southeasterly  side  of  Main  street  prolonged. 

In  front  of  Coi^nado, — ^Approximate  distances  from  certoin  fixed  points  are  as  fol- 
lows : 

On  the  prolongation  of  the  southeasterly  side  of  Prospect  place,  1,175  feet  from  the 
northeasterly  side  of  Second  street ;  on  the  prolongation  of  the  southeasterly  side 
of  Orange  avenue,  650  feet  from  the  northwesterly  side  of  First  street;  on  the  pro- 
longation of  the  northwesterly  side  of  K  street,  1,300  feet  from  the  northeasterly  side 
of  First  street ;  a  point  350  fldet  due  north  of  triangulation  point,  Channel  Point,  on 
Coronado  North  Island. 

In  front  of  Coronado  North  Island.—ApjpToidm&te  distances  from  the  points  desig- 
nated in  descrihing  the  bulkhead  line  at  this  place  are  as  follows : 

A  point  350  feet  due  north  from  Channel  Point;  1,050  feet  from  A;  1,500  feet  from 
B;  1,850  feet  from  C;  2,150  feet  from  D;  2,550  from  E;  2,900  feet  from  F;  3,100  feet 
from  G;  3,200  feet  from  H;  3,150  feet  from  I;  2,950 feet  from  Middle;  2,800  feet  from 
Middle  with  reference  to  line  running  through  Middle  and  Mud ;  2,920  feet  from  J ; 
3,000  feet  from  K ;  3,100  feet  from  L ;  3,180  feet  from  M :  2,650  feet  from  N ;  1,800  feet 
from  O;  800  feet  from  Q;  thence 'to  S  on  the  line  Middle  through  Mud. 

Bespectfiilly  submitted. 

G.  H.  Mendell, 

CoLy  Corps  of  Engineers. 
W.  H.  H.  Benyaxjbd, 
Lieut,  Coly  Corps  of  Enghieers, 
W.  H.  Hetter, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[Pirst  Indoreement.] 

Office  Chief  of  Engineers, 

TJ.  S.  Aemy, 
June  21^  1S92. 
Eespectfdlly  submitted  to  the  Secretary  of  War. 
The  harbor  liue  board  for  ISan  Diego  Harbor  and  adjacent  waters, 
California,  constituted  by  paragraph  3,  Special  Orders  No.  61,  Head- 
quarters, Corps  of  Engineers,  October  11, 1888,  recommends  for  the 
approval  ot  the  Secretary  of  War  harbor  lines  at  National  City,  San 


2644      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Diego,  Boseville,  La  Playa,  Goronado,  Spanisli  Bight,  and  Coionado 
I^orth  Island,  described  in  the  within  report  and  delineated  qik>ii  the 
accompanying  chart. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

These  lines  include  the  harbor  lines  established  at  San  Diego  and 
Goronado  by  the  Secretary  of  War  April  2, 1890. 

Thos.  I4NC0LN  Casey, 
Brig.  GetLy  Chief  of  Engineers. 

War  Department,  June  21, 1892. 
The  harbor  lines  described  in  the  within  report  and  delineated  on  the 
accompanying  tracing  are  approved. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


Digitized  by  VjOOQIC 


APPENDIX  S  S. 


IMPROVEMENT  OF  SAN  JOAQUIN,  MOKELUMNE,  SACRAMENTO,  AND 
FEATHER  RIVERS,  PETALUMA  CREEK,  AND  HUMBOLDT  HARBOR  AND 
BAY,  CALIFORNIA. 


REPORT  OF  MAJOR  W.  H.  SEVER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 18918,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  San  Joaqnin  River,  California. 

2.  Mokelumne  River,  California. 

3.  Sacramento  and  Feather  rivers,  Cali- 

fornia. 


4.  Petaluma  Creek,  California. 

5.  Humboldt  Harbor  and  Bay,  Califor- 

nia. 


United  States  Engineer  Offi'^e, 

San  FranciscOj  CaL.j  July  1, 1892, 
General:  I  have  the  honor' to  transmit  herewith  annual  reports  of 
operations  on  the  public  works  under  my  charge  for  the  fiscal  year 
ending  June  30,  1892.    •    •    • 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V\  8.  A. 


Major  J  Corps  of  Engineers. 


SS  I. 

IMPROVEMENT  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1877 
and  slightly  modified  in  1888.  Its  object  was  to  secure  and  maintain  by 
dredging  a  channel  9  feet  deep  at  low  water  and  100  feet  wide  through 
the  tidal  portions  of  the  river  and  Stockton  Slough  to  Stockton;  a  chan- 
nel 4  feet  deep  at  low  water  and  100  feet  wide  to  Miller's  warehouse  in 
Mormon  Slough;  the  temporary  improvement  of  the  low-water  channel 
by  dredging,  scraping,  small  wing  dams,  the  making  of  cut-offs  to 
straighten  the  river,  and  the  closure  or  partial  closure  of  Paradise  Cut 
and  Laird  Slough.  tized  by  vjOOQIC 


August  14, 1876 $20,000 

June  14,  18^0 20,000 

March  3, 1881 40,000 

AugU8t2.  1882 40,000 


ngust  2,  1^ 
aly  5, 1884 
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Fp  to  Jiine  30, 1892,  tlie  following  appropriations  have  been  made  for 
this  river: 

Augu8t5,1886 $18,750 

August  11,  1888 25,000 

September  19,  1890 75,000 

July  5,1^ 20,000  Total 258,750 

Of  this  amount  up  to  the  present  time  there  has  been  spent  $257,886.69, 
of  which  $62,033.08  was  spent  in  the  last  fiscal  year. 

Before  the  improvement  of  this  river  was  commenced  the  low- water 
channel  to  Stockton  was  only  about  6  feet  in  depth,  while  the  upper  river, 
above  Stockton,  was  navigable  to  Hills  Ferry  for  only  a  few  months  in 
the  year  during  the  high-water  stage,  and  then  only  for  boats  drawing 
2  feet  or  less  of  water.  To-day  the  work  of  improvement  has  given  a 
low- water  channel  of  9  feet  to  Stockton  and  rendered  ste&mboatiog 
comparatively  easy  and  safe.  It  has  not,  however,  lengthened  the  time 
of  navigation  in  the  upper  river. 

The  commerce  of  the  river  is  carried  on  10  steamboats  of  from  98  to 
880  tons,  averaging  462  tons,  and  drawing  from  IJ  to  6  feet  of  water, 
and  on  14  barges  of  from  160  to  660  tons,  averaging  300  tons. 

Work  on  the  river  and  sloughs  has  been  continous  whenever  funds 
permitted. 

Up  to  1888  all  the  dredging,  as  well  as  other  work,  had  been  done  by 
contract,  and  the  cost  of  dredging  varied  from  46  to  15  cents  per  cubic 
yard.  In  1888  the  Government  built  a  dredge  and  did  the  work  by  hired 
labor  and  has  done  so  ever  since.  This  has  brought  the  cost  of  dredg- 
ing down  to  less  than  10  cents  per  cubic  yard,  and  this  year  ithasbewi 
less  than  7  cents. 

At  the  end  of  the  last  fiscal  year  the  dredge  was  laid  up  in  Stockton 
Slough. 

The  rivei  having  fallen  considerably,  the  United  States  dredge  was 
put  in  order  and  work  resumed  in  Stockton  Slough  on  October  27, 1891. 
This  was  continued  until  March  9, 1892. 

To  maintain  the  required  channel  to  a  depth  of  9  feet  at  low  waten 
cuts  were  made  50  feet  wide  of  an  aggregate  length  of  16.166  feet,  and 
153,530  cubic  yards  of  material  removed.  To  do  this  cost  $10,526.16,  or 
6.8  cents  per  cubic  yard. 

On  March  9,  1892,  the  river  had  risen  so  as  to  render  ftirther  dredg- 
ing unnecessary,  and  the  dredge  was  shortly  afterwaids  trauRferred  to 
Lieut.  Col.  Benyaurd  for  work  in  Redwood  Creek,  California. 

On  May  15, 1891 ,  a  contract  had  been  made  with  Charles  L.  Bigelow 
to  build  a  dam  across  Laird  Slough,  in  the  San  Joaquin  River,  but  it 
was  not  until  August  that  the  river  had  fallen  sufficiently  to  enable 
work  to  be  commenced. 

The  slough  is  situate  about  2  miles  above  the  village  of  Grayson, 
quite  an  important  grain-shipping  point  on  the  river.  'The  junction  of 
the  slough  and  the  river  is  at  a  very  sharp  bend  in  the  latter^  and  at 
this  locality  the  slough  is  fully  as  wide  as  the  river,  about  200reet^^d 
has  a  cross-sectional  low-water  area  of  about  1,000  square  feet.  That 
of  the  river  above  the  slough  is  probably  25  per  cent  greater,  while 
immediately  below  the  upper  end  of  the  slough  the  low- water  cross- 
sectional  area  was  only  320  square  feet.  It  was  estimated  in  August, 
1891,  just  before  the  dam  was  commenced,  that  fully  75  per  cent  of  the 
river  flowed  through  Laird  Slough  aud  reentered  the  river  by  two 
branches  of  the  slough  at  1  and  2  miles,  respectively,  below  the  village 
of  Grayson.    The  banks  in  this  vicinity  are  apparently  of  hard  pan. 
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They  are  quite  flat  and  geuenilly  about  10  feet  above  low-water  level. 
The  rise  in  flood  stages  is  from  10  to  12  feet,  both  banks  being  over- 
flowed. 

The  necessity  of  closing  Laird  Slough  was  first  urged  in  1888  by  the 
navigation  companies,  who  claimed  that  unless  the  flow  of  water  through 
it  was  checked  the  crevasse  would  become  the  channel  of  the  river  and 
thus  cut  off  the  town  of  Grayson  as  a  shipping  point  altogether. 

The  contract  with  Charles  L.  Bigelow  was  made  on  the  following  basis 
per  unit  of  material :  Piles,  at  2(5  cents  per  liuear  foot;  driving  piles^  at 
$7.20  each;  'brush,  at  70  cents  per  cubic  yard;  sand  bags  in  place,  at 
23  cents  each;  sand  boxes  in  place,  at  $3.60  each. 

Work  was  commenced  on  August  19, 1891,  by  driving  two  parallel 
rows  of  piles  aeross  the  slough;  the  rows  were  10  feet  apart;  the  piles 
were  6  feet  apart  between  centers,  and  each  pile  was  driven  as  fiu'  as 
practicable  into  the  bottom,  generally  penetrating  about  26  feet  in  depth. 
Brush  was  cut,  tied  up  into  bundles  from  12  to  20  feet  in  length,  each 
bundle  being  from  12  to  15  inches  in  diameter.  These  bundles  were  then 
placed  across  the  current  between  the  rows  of  piling  to  a  height  of  about 
4  feet.  This  formed  a  sort  of  brush  mattress,  which  was  sunk  to  the  bot- 
tom of  the  stream  by  meansof  loaded  sand  bags.  While  sinking  the  lower 
mattress  a  considerable  scour  occurred  in  the  bottom  and  one  flank  of 
the  dam.  This  was  checked  by  throwing  in  additional  brush  i^nd  bags 
of  sand.  When  the  bottom  had  thus  been  protected  with  brush  be- 
tween the  piles  similar  mattresses  were  sunk  in  contact  with  the  first 
on  both  the  up  and  down  stream  sides  of  the  dam,  the  banks  in  the  im- 
mediate vicinity  of  the  dam  were  revetted  with  brush,  held  down  by 
sand  in  bags,  and  the  work  was  thus  carried  on  in  tiers  of  brush  mats 
until  the  desired  height  was  obtained.  Waling  pieces  and  stringers 
were  then  bolted  and  spiked  to  the  pilejs  and  the  crest  of  the  dam  was 
covered  with  boxes,  each  10  feet  long  by  20  inches  wide  by  15  inches 
deep,  each  divided  into  5  separate  compartments  and  filled  with  sand. 
The  tops  were  then  nailed  on  and  each  box  was  fastened  to  its  neigh- 
bors by  nailed  battens.  In  this  manner  9,737  cubic  yards  of  brush, 
14,000  sacks  of  sand,  180  boxes  of  sand,  and  54  piles  aggregating  2,259 
running  leet-  entered  into  the  construction  of  the  dam.  At  its  crest 
the  dam  is  10  feet  deep  and  310  feet  in  length;  at  its  base  the  thick- 
ness is  about  00  feet.  The  crest  is  10  feet  above  low-water  stage  in 
the  middle  and  raises  gradually  2  feet  higher  at  the  bank.  The  up- 
stream slope  of  the  dam  is  1  on  1;  the  downstream  slope  is  about  1  on 
3.  The  water  on  the  upstream  side  of  the  dam  is  3  feet  higher  than 
on  the  lower  side.  The  leakage  through  the  brush  is  very  slight.  The 
work  was  completed  on  September  29, 1891,  in  forty-one  working  days, 
and  cost  $11,994.38,  of  which  amount  $312.74  is  chargeable  to  engineer- 
ing expenses,  superintendence,  advertising,  and  contingencies,  or  about 
2.6  per  cent. 

The  dam  w  as  examined  on  May  29, 1892,  when  the  San  Joaquin 
River  was  in  flood,  about  10  feet  above  its  low-water  mark.  The  river 
was  about  bank  full  and  level  with  the  tops  of  the  piles  in  the  dam, 
and  although  the  water  was  pouring  over  the  dam  it  was  perfectly  in- 
tact and  every  pile  in  place.  On  June  3  or  4,  1892,  a  breach  occurred 
in  the  east  bank  of  the  slough,  undermining  about  50  linear  feet  of 
shore-protection  work  at  the  eastern  extremity  of  the  dam.  This 
breach  should  be  repaired,  but  as  the  extent  of  the  damage  can  not 
yet  be  determined  it  is  impossible  to  estimate  the  cost. 

At  the  end  of  the  last  fiscal  year  contract  had  been  made  with  John 
W.  Ferris  for  building  a  dam  across  the  crevasse  known  as  Paradise 
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(Jut,  but  work  liad  not  been  commenced.  The  contract.was  made  at 
the  following  prices  per  unit  of  material  and  based  on  the  foUowing 
assumed  quantities: 

7,900  feet  of  pUes,  at  21  cents  per  foot. $1,575.00 

Driving  155  piles  and  fantening  wales  to  same,  at  $4. 75 736.  K 

6,000  cubic  yards  brush  in  place,  at  67^  cents  per  cubic  yard 4, 050. 00 

10,000  bags  of  sand  in  place,  at  15  cents  each 1, 500. 00 

350  boxes  of  sand  in  place,  at  $3. 50  each 1,  225. 00 

l,000tonsof  rockinplace,  at$3.30.perton 3,300.00 

1, 000  running  feet  wale  pieces,  at  12^-  cents  per  running  foot 125. 00 

12,511.25 

Actual  construction  was  commenced  early  in  August  and  the  dam 
was  finally  completed  and  accepted  on  November  13, 1891. 

The  dam  is  situated  within  and  across  Paradise  Cut,  about  100  feet 
distant  from  the  left  bank  of  the  San  Joaquin  Eiver,  and  consists  of 
piles  of  brush  and  rock  ballast.  The  piles  for  the  main  weir  are  driven 
in  four  parallel  rows  across  the  stream;  the  rows  are  10  feet  apart,  the 
piles  in  each  row  being  6  feet  between  centers;  each  pile  is  driven  into 
tlie  bottom  of  the  cut  an  average  distance  of  26  feet.  The  crest  of  the 
weir  is  8  feet  above  low- water  level  of  the  San  Joaquin  Eiver;  its  length 
along  the  crest  is  220  feet.  On  the  prolongation  of  the  crest  of  the 
weir  on  both  sides  of  the  river  are  flanks  whose  crests  are  8  feet  higher 
than  that  of  the  weir,  and  whose  lengths  are  60  and  72  feet,  respec- 
tively. 

These  flanks  consist  of  two  rows  of  piles  driven  into  the  sloping  banks 
of  the  cut  and  on  the  shore.  The  rows  are  10  feet  apart  and  the  piles 
of  each  row  6  feet  between  centers. 

Piles  were  also  driven  across  the  bottom  and  sides  of  the  cut  for  a 
distance  of  20  teet  in  front  of  t^e  dam  and  40  feet  behind  the  dam  to 
confine  brush  mats  to  the  approach  and  overfall  sides  of  the  structure, 
as  well  as  to  protect  the  banks  from  washing.  When  the  322  piles 
which  compose  the  skeleton  of  the  dam  were  all  driven,  a  temporary 
dam  108  feet  long  of  sheet  piling  was  made  between  the  weir  and  the 
San  Joaquin  Eiver  and  the  great  mass  of  water  in  Paradise  Cut  was 
pumped  out  so  as  to  expose  the  bottom  at  the  weir  site  and  enable 
it  to  be  prepared  in  a  suitable  manner  to  receive  the  brush.  Brush 
(green  willow  in  bundles)  was  then  placed  all  along  the  bottom  between 
all  piles  of  the  weir,  dam,  approaches,  and  overfall,  the  direction  of 
the  axes  of  the  bundles  of  the  brush  being  always  parallel  to  the 
crest  of  the  weir.  Jilach  bundle,  after  being  placed  in  position,  was 
cut  and  packed  down  as  snugly  as  was  practicable,  and  thus  tier  after 
tier  of  brush  was  .built  uj)  until  the  mattresses  of  the  approach  and 
overfall  were  4  feet  in  vertical  height;  that  between  the  first  and 
second  rows  of  piles  in  the  weir  proper  was,  at  reference,  8  feet;  that 
between  the  second  and  third  rows  was,  at  reference,  6  feet,  and  that 
between  the  third  and  fourth  rows,  at  reference,  4  feet  above  mean 
low-water  level  in  San  Joaquin  Eiver.  The  flanks  were  filled  with 
brush  to  reference  16  feet.  When  the  brush  was  thus  placed  through- 
out the  dam  all  piles  had  wale  pieces  and  caps  bolted  to  them  so  as  to 
form  a  series  of  cribs,  and  on  top  of  this  brush  rock,  in  pieces  varying 
in  weight  from  300  pounds  to  1  ton,  was  placed  until  all  the  rock,  ag- 
gregating 1,166  gross  tons,  was  in  iK)sition.  This  rock  compressed  the 
brush  very  materially,  and  in  places  the  column  of  rock  was  nearly  10 
feet  in  vertical  height.  No  rock  was  placed  in  the  approaches  or  over- 
fall apron,  the  brush  therein  being  held  down  by  waling  pieces  bolted 
to  the  piles  themselves.  Digitized  by  GoOglc 
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Two  short  earthen  levees  run  along  the  banks  of  Paradise  Cut,  one 
of  the  flanks  of  the  dam  connects  with  one  levee,  and  a  crib  30  feet  long, 
filled  with  earth,  connecte  the  dam  with  the  other  levee. 

The  total  length  of  weir  is 1 220 

Length  of  prolongation  of  north  flank 50 

Length  of  prolongation  of  south  flank 72 

Length  of  crib  on  south  bank 30 

Total  length 372 

Width  of  mat  on  approach  side 20 

Extreme  width  of  mats  on  south  side  of  bank SO 

Length  of  face  of  south  wing 60 

Distance  from  dam  to  extreme  end  of  north  wing 60 

Widthof  matatoverfaU 40 

Bonks  covered  with  brush  on  both  sides  at  overfall  for  a  distance  of  50  feet. 

There  is  in  the  work  the  following  amount  of  material :  9,026,46  cubic 
yards  of  brush;  1,166  gross  tons  of  rock;  322  piles,  round  and  square. 
Xo  pajTnent  was  made  for  square  piles  except  for  driving  as  they  came 
ftom  the  old  dam;  7,056  linear  feet  of  round  piling;  90  posts  for  secur- 
ing brush  in  shore  protection ;  1  crib  at  end  of  dam. 

The  amount  of  money  paid  to  contractor  for  work  done  was  $11,079.65. 

There  are  sent  herewith  photographs  showing  both  the  upper  and 
lower  view  of  the  dam. 

Owing  to  compression  of  the  brush  and  some  settlement,  it  will  be 
desirable  to  again  raise  the  crest  of  the  dam  to  its  original  height  by 
brush  and  ballast.    Estimated  to  cost  $2,000. 

On  July  6,  lo91,  contract  was  made  with  John  W.  Ferris  to  dredge  a 
cut-off  at  Head  Eeach,  a  bwid  in  the  river  about  26  miles  below  Stock- 
ton, for  llf  cents  per  cubic  yard,  measured  in  place  in  the  cut.  Work 
was  commenced  immediately  and  continued  until  October  6,  when  it 
wa«  stopped  until  the  banks,  which  were  very  soft,  had  time  to  dry  out 
sufficiently  to  bear  the  weight  of  additional  material.  By  this  time  the 
cut  had  been  carried  completely  through,  a  distance  of  3,084  feet,  with 
a  least  width  of  150  feet  and  depth  of  7  feet  at  low  water.  To  make 
this  cut  210,132  cubic  yards  of  material  were  excavated  and  placed  on 
shore.  In  December,  1891 ,  the  banks  having  dried  and  hardened,  work 
was  resumed,  and  on  December  29. 1891,  the  contract  was  completed, 
an  additional  16,800  cubic  yards  or  material  having  been  dredged  and 
put  on  shore.  The  cut,  as  completed,  is  3,084  feet  in  length,  with  a 
least  width  of  150  feet  between  banks.  The  approaches  to  the  cut  have 
widths  of  234  and  215  feet,  respectively.  The  depth  is  7  feet  at  low 
water,  with  an  additional  cut  through  the  center,  70  feet  wide,  and  9 
feet  at  low  water,  making  a  practical  channel  9  feet  deep  at  low  water. 

This  cut-off  is  a  complete  success,  and  is  used  by  all  craft  going  up 
and  down  the  river.  The  total  cost  of  it  was  $27,234.41.  It  is  pro- 
posed, when  more  money  is  appropriated,  to  widen  and  deepen  this 
cut  as  projected.    Estimated  cost,  $37,760. 

Previous  Annual  Reports  have  recommended  a  cut-off  at  Twenty-one 
Mile  Slough  at  a  cost  of  $65,000,  but  no  appropriation  has  been  made 
for  the  purpose.  A  double  cut-off  in  the  narrows  in  the  river  just  be- 
low the  junction  of  Stockton  Slough  and  the  San  Joaquin  River  would 
also  be  highly  beneficial,  as  since  the  improvement  of  the  river  larger 
and  longer  boats  have  been  built,  and  these  with  great  difficulty  make 
the  sharp  bends.  In  case  this  cut-off  should  be  made  it  is  recom- 
mended tiiat  it  should  have  a  cross-sectional  area  about  equal  to  that 
of  the  river  in  the  immediate  vicinity.  This  would  give  it  a  width 
of  about  150  feet  and  a  uniform  depth  of  9  feet  at  low  water.  Tins 
would  involve  the  removal  of  approximately  11,700  cubic  yards  of  ma- 
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terial  at  au  estimate  cost  ot  $20,000.  This  is  exclusive  of  the  pur- 
chase of  the  right  of  way,  and  as  this  cut-off,  if  made,  will  be  of  great 
benefit  to  the  people  living  in  Stockton,  by  facilitating  the  tidal  move- 
ments of  the  water  in  seasons  of  flood,  it  is  thought  that  the  right  of 
way  for  the  proposed  ctt  should  be, deeded  to  the  Government  free  of 
expense. 

Wherever  cut-offs  have  been  made  they  have  been  self-maintaining. 

Annual  dredging  will  be  necessary  to  keep  Stockton  Slough  in  a 
navigable  condition;  in  fact,  without  it^  in  a  short  time,  steamboats 
would  be  unable  to  reach  Stockton. 

While  it  can  not  be  asserted  that  any  reduction  in  the  rates  of  freight 
or  insurance  have  been  made  in  consequence  of  the  improvements,  it  is 
probable  that  if  they  were  discontinued  a  considerable  increase  would 
soon  follow.  It  is  certain  that  the  work  done  has  been  of  the  greatest 
benefit  to  the  navigation  of  the  river  generally,  and  particularly  to  the 
city  of  Stockton. 

With  any  future  appropriations,  depending  on  the  amounts  appro- 
priated and  the  requirements  of  commerce,  it  is  proposed  to  continue 
work  in  the  following  order,  unless  Congress  should  otherwise  direct: 

1.  Dred^ng  to  maintain  9  feet  depth  to  Stockton $25, 000 

2.  Repairing  dam  at  Paradise  Cut 2,000 

3.  Making  a  cnt-off  at  Twenty-one  Mile  Slough  - ; ©,  000 

i.  Making  a  double  cnt-oflf  below  the  mouth  of  Stockton  Slough 20, 000 


5.  Increasing  cut  at  Head  Eeach,  in  depth,  width,  or  both 37, 750 

6.  Survey  of  upper  river  to  Firebaughs  Ferry 5, 000 

7.  Snagging  and  wing  dams , 10,000 

■  m 

Total 164,750 

The  above  amounts  could  be  advantageously  expended  in  one  fiscal 
year. 

Money  statement. 

July  1, 1891,  balance  unexpended -'.  $63, 002.53 

June  30,  1892,  amount  expended  during  fiscal  year 62, 033. 08 

July  1, 1892,  balance  unexpended -. 969.45 

Amount  appropriated  by  act  approved  July  13,  1892 65, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 65, 969. 45 

,750.00 


I  compliance  with  requirements 
L     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  foUowing  statistiea  of  the  trade  of  the  San  Joaquin  River  were  kindly  sup- 
plied by  Capt.  H.  J.  Corcoran,  manager  of  the  California  Navigation  and  Improve- 
ment Company,  who  own  most  of  the  steamboats  and  barges  running  on  the  river.  A 
large  amount  of  freight  is  carried  between  San  Francisco  and  Stockton  in  smaU 
BchoonerB,  and  of  this  it  is  impossible  to  get  a  correct  statement: 

Too*. 

Wheat 70,000 

Lumber 86,000 

Coal 45.000 

Min  stuffs 69,  (HX) 

Miscellaneous  freight  and  manufactured  products 50, 000 

Produce 30,000 

Pulp,  hides,  and  other  raw  materials  for  manufacturing  purposes 20, 000 

Total 370,000 

Paasengers ^h^brCoQ^^    Cg>0<» 

*  Indeterminate. 
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.  SS2. 

IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

Before  improvement  the  navigation  of  this  river  was  difficult  and 
dangerous  on  account  of  numerous  snags  and  overhanging  trees,  and 
in  1884  a  project  for  its  improvement  was  made,  having  for  its  object 
the  removal  of  the  snags  and  trees  obstructing  navigation.  Both  forks 
of  the  river  were  cleaned  out  in  1884, 1885, 1886, 1887,  and  1888,  render- 
ing travel  to  Bensons  Ferry,  the  head  of  navigation,  easy  and  safe. 
This  completed  the  project  as  outlined,  and  since  then  no  work  of  im- 
provement has  been  done  on  the  river. 

The  following  are  the  appropriations  made  for  this  river: 

1884,  Julys '. $8,500 

1886,  Augusts 2,500 

1888,  August  11 2,000 

Total 13,000 

Of  this  amount  $12,457.62  has  been  expended  up  to  the  present  time. 
Nothing  was  spent  in  the  last  fiscal  year. 

Since  1888  snags  have  reformed,  which  require  removal,  and  over- 
hanging trees  have  regrown.  These  should  be  again  cleared  out. 
Private  parties  have  also  cut  a  drainage  canal,  opening  into  the  river 
near  New  Hope  Landing.  This  has  caused  a  serious  bar  to  form,  which 
makes  the  landing  of  boats  difficult.  The  remedy  is  to  compel  the 
closure  of  the  ditch  and  remove  the  bar  by  dredging. 

Another  obstruction  is  a  point  of  land  jutting  out  into  the  channel 
on  the  right  bank  near  New  Hope  Landing.  This  landing,  one  of  the 
most  important  shipping  points  on  the  river,  is  on  the  left  bank  of  the 
river  proper,  at  the  junction  of  the  two  forks.  From  this  point  a  pon- 
toon bridge  extcn'ds  aeross  the  south  fork  of  the  river,  which  fork  for  a 
mile  and  a  half  below  this  point  is  not  navigable.  The  river  proper  and 
the  north  fork  at  New  Hope  Landing  make  a  junction  which  is  nearly 
a  right  angle.  The  point  of  land  referred  to,  being  a  tongue  between 
the  river  and  the  north  fork,  is  gradually  but  constantly  extending  into 
the  fork,  increasing  the  curvature  of  the  bend,  and,  in  consequence  of 
the  current,  making  it  very  difficult  for  a  boat  to  make  the  landing  at 
New  Hope.  To  make  the  landing  easy  and  safe  and  give  a  more  direct 
entrance  for  the  river  into  the  north  fork,  this  point,  which  contains 
about  two-thirds  of  an  acre,  should  be  removed  to  a  depth  of  6  feet 
below  low  water. 

The  estimated  cost  of  the  improvements  referred  to  is  as  follows: 

Kemoving  snags  and  overhanging  trees ^ $2,000 

Pile  and  brush  dam  to  close  drainage  canal 1, 000 

Bemoving  sand  bar  caused  by  canal,  50,(KX)  cubic  yards,  at  10  c^nts 5, 000 

Cutting  off  point  near  New  Hope  Landing,  including  grubbing  and  purchase 
of  land 1,100 

Total 9,100 

All  this  work  could  be  advantageously  done  in  one  fiscal  year. 

The  statistics  of  trade,  furnished  by  the  California  Transportation 
Company,  for  the  Mokelumne  River  for  the  year  from  June  1, 1891,  to 
June  1, 1892,  are  as  follows: 

Freight tons..  44,241 

Paasengers..., 3,669 
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This  cjoinmerce  is  carried  on  one  stern- wheel  steamer,  the  Constance 
(385  tons;  draft,  light,  2 J  feet;  loaded,  6  feet),  which  makes  three  round 
trips  per  week  and  carries  all  the  freight  offered.  The  effect  of  the 
improvements  on  the  rates  of  freight  and  insurance  is  uncertain,  but 
as  the  rate  of  freight  by  river  is  $1  per  ton  less  than  by  railway  from 
competing  points,  a  yearly  saving  is  effected  on  the  above  statement  of 
freight  of  $44,241. 

Money  statement 
July  If  ISdlf  balance  unexpended $542.38 

July  1,  1892,  balance  unexpended 542.38 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 042. 38 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 600. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  6, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


SS3. 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

The  Sacramento  Eiver  is  a  navigable  stream  from  Mcintosh  Landing 
to  the  mouth  of  the  river,  a  distance  of  230  miles.  Formerly  it  was 
navigable  45  miles  farther  upstream,  to  Eed  Bluff,  but'  since  the  rail- 
roads have  been  in  operation  the  boats  have  not  found  it  commercially 
profitable  to  go  above  Mcintosh. 

The  Feather  Eiver  is  a  tributary  of  the  Sacramento,  entering  that 
river  about  16  miles  above  the  city  of  Sacramento.  It  is  a  navigable 
stream  up  to  its  junction  with  the  Yuba  Eiver,  at  the  town  of  Marys- 
ville,  a  distance  of  30  miles. 

Before  improvement  navigation  in  these  rivers  was  dangerous,  on 
account  of  numerous  bad  snags,  shallow  bars,  and  rapids,  and  in  1874 
a  project  for  improvement  was  made  and  approved.  It  had  for  its  ob- 
ject the  temporary  improvement  of  the  low-water  channel,  by  remov- 
ing snags,  building  wing  dams,  and  scraping  bars.  Work  on  this  pro- 
ject has  been  continuous  ever  since  whenever  funds  were  available. 

The  following  appropriations  have  been  made  for  these  rivers: 


1875,Marcli3 $15,000 

1878,June  18 15,000 

1879,  March  3 20,000 

1880,June  14 45,000 

1881,  March  3 60,000 

1882,AugU8t2 250,000 


1884,July5 $40,000 

1888,  August  11 20,000 

1890,  September  19 30,000 

Total 495,000 


There  has  been  expended  up  to  the  present  time  $481,680.99,  of  which 
$12,846.44  was  expended  during  the  last  fiscal  year. 

At  the  commencement  of  the  present  fiscal  year  the  snag  boat  Seizer 
was  at  work  in  the  Upper  Sacramento  Eiver  and  continued  until  Sep- 
tember 11, 1891,  when  she  was  again  laid  up  at  Sacramento.  During 
the  season's  work,  which  lasted  ninety-one  days,  she  removed  and  de- 
stroyed 974  snags,  built  5  wing  dams  in  the  shallows  below  Placer  City, 
B,ggTegB,ting  536  feet  in  length,  and  ran  914  miles.  She  consumed  dur- 
ing the  work  89^  tons  of  coal.  ^  1 
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The  cost  of  tlie  work  wa:s  $10,719.54. 

This  left  the  river  in  good  condition  to  the  head  of  navigation,  and 
steamboating  was  uninterrupted. 

In  June  1892,  the  river  having  again  fallen,  numerous  snags  brought  • 
down  by  the  winter  floods  began  to  show  themselves.    The  snag  boat 
8eizer  was  accordingly  again  put  in  commjssion  and  sent  to  the  upper 
river,  where  she  is  now  at  work. 

The  snagging  during  the  present  fiscal  year  has  been  under  the 
charge  of  Assistant  Engineer  H.  L.  Demeritt,  C.  E.,  and  the  work  has 
been  satisfactorily  and  well  done.  • 

The  commerce  of  the  Sacramento  "^ver  is  carried  on  8  steamers,  14 
grain  barges,  and  7  brick  barges  belonging  to  the  Sacramento  TYans- 
portation  Company;  6  steamers  and  7  barges  belonging  to  the  Califor- 
nia Transportation  Company;  and  2  steamers  belonging  to  the  Southern 
Pacific  Company.  The  steamers  vary  in  size  from  183  to  619  tons, 
averaging  303  tons,  and  the  barges  from  115  to  800  tons,  averaging  581 
tons.  The  larger  of  the  steamers  only  go  a  short  distance  up  the  river, 
the, commerce  of  the  Upper  Sacramento  being  carried  on  barges  towed 
by  small,  light-draft  steamboats. 

On  the  Feather  Eiver  a  small  steamer,  247  tons  gross  tonnage,  be- 
longing to  the  Southern  Pacific  Company,  makes  one  round  trip  per 
week,  with  a  barge,  and  carries  all  the  freight  that  offers. 

The  snagging  heretofore  done  had  been  of  great  benefit  to  naviga- 
tion; without  it,  in  fact,  steamboating  in  the  upper  Sacramento  River 
would  be  impossible.  Freight  and  insurance  rates  have  been  greatly 
reduced  in  consequence,  and  navigation  is  now  safe. 

At  present  all  that  has  been  attempted  in  these  rivers  is  the  tempo- 
rary improvement  of  the  low-water  channels,  and  Congress  by  its  ap- 
propriations has  contemplated  nothing  more.  To  even  continue  this, 
annual  snagging  must  be  carried  on  or  trafi&c  in  the  upper  Sacramento 
will  be  stopped. 

The  river  and  harbor  act  of  September,  1890,  provided  for  a  Board 
of  Engineers  to  examine  and  report  on  the  Sacramento  and  Feather 
rivers,  with  a  view  to  their  future  improvement.  Their  report  has  been 
printed  as  House  Ex.  Doc.  No.  246,  Fifty-first  Congress,  second  ses- 
sion,* and  contains  information  as  to  the  condition  and  requirements 
of  these  rivers,  to  which  attention  is  respectfuUy  invited. 

The  following  appropriations  are  recommended  therein: 

(1)  A  specific  yearly  appropriation  of  $25,000  for  snagging,  building 
wing  dams,  etc.,  by  means  of  the  snag  boat  and  crew,  above  the  city  of 
Sacramento. 

(2)  A  specific  appropriation  of  $276,000  for  removal  of  obstructions 
in  the  lower  Sacramento  Eiver,  and  $25,000  for  the  closure  of  Jacobs 
Slough,  on  the  east  bank  of  the  river,  above  the  city  of  Sacramento. 

(3)  A  specific  appropriation  of  $300,000  for  treatment  of  the  Yuba 
Eiver,  near  and  above  Marysville. 

(4)  A  specific  annual  appropriation  of  $20,000  for  improving  the  nav- 
igable channel  of  the  Feather  Eiver. 

Of  these  amounts  the  Avhole  of  items  Nos.  1,  2,  and  4,  and  $100,000 
of  item  3,  making  a  total  of  $420,000,  can  be  advantageously  expended 
during  the  fiscal  year  ending  June  30, 1894. 

sprinted  alao  in  Annuft]  Report,  CMef  of  En^eers^  1891|  page  2990, 
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Money  statement. 

July  1,  1891,  balance  unexpended $26,165.45 

Jane  30,  18^2,  aiuonnt  expended  during  fiscal  year 12, 846. 44 

Jnlv  1,  1892,  balance  unexpended 13,319.01 

July  1,  1892,  outstanding  liabilities 350.00 

July  1,  1892,  balance  available 12,969.01 

Amount  appropriated  by  act  approved  J uly  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 162, 969. 01 

(Amount  (estimated)  required  for  comfiletion  of  existing  project* 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une 30. 1894  420, 000.  €0 
Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
harbor  acts  of  lb66  and  U67. 


COMMERCIAL  STATISTICS. 

The  following  is  a  return  of  the  freight  carried  on  the  Sacramento  River  by  the 
California  Transportation  Company  duriuj;  the  year  from  June  1, 1891,  to  June  1, 
1892,  kindly  furnished  by  the  company.  Their  boats  only  run  as  far  as  Clarksburg, 
about  35  miles  above  the  mouth  of  the  river : 

Tons. 

Merchandise,  fruit,  produce,  etc 86, 347 

Lumber 19,000 

Total 105,347 

Passengers 14,455 

The  following  is  the  amount  of  freight  carried  by  the  steamers  of  the  Southern 
Pacific  Company  between  San  Frauci.«5co  and  Sacramento,  iucluding  all  way-freight, 
kindly  furnished  by  Mr.  E.  C.  Wright,  general  auditor  of  the  company : 

ToDft. 

Freight  taken  north 60, 434 

Freight  taken  south - 61,343 

Total 121,767 

The  following  is  the  amount  of  freight  carried  by  the  boats  and  barges  of  the 
Sacramento  Transportation  Company,  kindly  furnished  by  the  president  of  the 
company : 

On  the  lower  Sacramento  River : 

Tons. 
Wheat  and  other  grain  brought  from  the  upper  river  for  Port  Costa  and 

San  Francisco 102,040 

Wood  brought  from  upper  river  for  San  Francisco 11, 250 

Merchandise  brought  from  San  Francisco  to  be  taken  to  upper  river 11, 440 

Lumber  brought  from  San  Francisco  to  be  taken  to  upper  river 4, 000 

128,780 
Ton*. 

Merchandise  between  San  Francisco  and  Sacramento 20, 000 

Coal,  San  Francisco  to  Sacramento 12, 000 

Lumber,  San  Francisco  to  Sacramento 13, 000 

Brick,  Sacramento  to  San  Francisco 50, 000 

95,000 

Total  carried  on  lower  river 223,730 


*  Indeterminate, 
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On  the  Upper  Sacramento  River : 

Wheat,  down  river 102, 040 

Wood,  down  river 11, 250 

Merchandise,  up  river 11, 440 

Lumber,  np  river 4, 000 

Total  carried  on  upper  river 128, 730 

Total  tonnage  of  Lower  Sacramento  River  for  year ^ 450, 840 

Total  tonnage  of  Upper  Sacramento  for  year 128, 730 

The  following  is  tlie  freight  carried  on  the  Feather  River  during  the  year,  kindly 
furnished  by  Mr.  E.  C.  Wright,  Qeneral  Auditor  of  the  Southern  Pacific  Company, 
on  whose  boat  the  freight  was  carried : 

Tour. 

Freight  taken  north 3,911 

Freight  taken  south 13,030 

Total 16,941 

This  is  the  total  tonnage  of  the  Feather  River  for  the  year. 


S  S  4. 

IMPROVEMENT  OF  PETULUMA  CREEK,  CALIFORNIA. 

The  project  for  the  improvement  of  this  creek  was  made  in  1880.  Its 
object  was  to  straighten  the  channel  by  cut-oflfe,  and  to  obtain,  by- 
dredging,  a  channel  50  feet  wide  and  3  feet  deep  at  low  water,  up  to 
the  town  of  Petaluma.  Up  to  the  present  time  |3(>,000  have  been  ap- 
propriated for  the  improvement  of  this  creek,  of  which  amount  $35,892.95 
has  been  spent  in  completing  the  project,  leaving  a  balance  yet  on  hand 
of  $107.05. 

The  following  appropriations  have  been  made  for  this  work: 

1880,  June  14 $8,000 

1881,  March  3 8,000 

1882,  Augusts 14,000 

1888,  August  11 2,000 

1890,  Septemher  19 '. 4,000 

Total 36,000 

Before  improvement  the  channel  was  very  crooked,  and  in  places  bare 
at  low  water.  Dredging  was  done  by  contract  in  1880  and  1881,  at  29 
cents  and  45  cents  per  cubic  yard ;  21,135  cubic  yards  of  material  were 
removed  from  cut-offs  and  irom  channel.  In  1882  and  1883  25,290  cubic 
yards  of  material  were  dredged  at  25 J  cents,  and  in  1883  and  1884  43,267 
cubic  yards  were  dredged,  completing  the  project.  The  estimate  for 
completing  the  project  was  $25,868;  the  actual  cost  of  completing  the 
project  was  $27,656.91. 

In  1888  the  channel  refQled  and  was  again  redredged  at  a  cost  of  25 
cents  per  cubic  yard,  or  $2,116.39.  This  gave  a  channel  about  40  feet 
wide  and  1  foot  deep  at  low  water  and  partially  relieved  the  immediate 
wants  of  navigation.  The  channel  again  deteriorated  and  in  1891, 
when  further  funds  became  available,  a  contract  was  made  for  redredg- 
ing  a  channel  at  15  cents  per  cubic  yard. 

On  this  last  contract  work  was  commenced  in  August,  1891 ;  the  re- 
sult was  a  completed  channel  6,800  feet  long  and  40  to  45  feet  in 
width.  Of  this  length  4,200  feet  was  excavated  to  a  depth  of  3  feet 
below  the  lowest  low  water,  while  the  other  2,600  feet  was  dug  to  a 
depth  of  28  to  30  inches  below  the  same  plane.  Much  of  the  dredging 
was  in  hard-pan. 
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The  appropriation  was  iusufficieut  to  complete  the  whole  work  to 
the  greater  depth.  The  excavated  channel  extends  from  the  railroad 
bridge  below  the  town  up  to  the  steamboat  wharf  in  the  town.  Since 
the  channel  was  completed  there  has  oeen  no  detention  therein  of  boats 
on  account  ol  lack  of  water.  The  cost  of  this  last  piece  of  work  was 
$5,846.36,  and  37,025  cubic  yards  of  material  were  removed  ftH>m  the 
channel.  Experience  has  proved  that  this  channel  is  not  self-main- 
taining, and  navigation  can  only  be  kept  up  by  occasional  dredging. 
[Nearly  all  the  drainage  of  the  creek  flows  over  highly  cultivated  agii- 
eultural  land,  in  consequence  of  which  deposits  are  large.  The  creek 
carries  a  very  large  commerce,  as  can  be  seen  by  the  statistics  here- 
with, and  is  sufficiently  large  to  warrant  the  securing  of  a  channel  4  to 
5  feet  deep  at  low  water,  to  obtain  which  it  is  estimated  will  cost  about 
$30,000.  As  this  channel  will  not  be  self-maintaining  it  will  have  to 
be  redredged  about  once  in  every  five  years  at  ^n  estimated  cost  of 
$5,000. 

The  commerce  of  the  creek  is  carried  on  one  stern-wheel  steamer,  the 
Ooldy  of  about  294  tons,  which  makes  six  round  trips  per  week,  and 
many  small  schooners  which  carry  the  heavier  freight. 

Money  statement. 

July  I,  1891,  balance  unexpended $5,953.41 

June  30,  181KJ,  amount  expended  during  fiscal  year 5, 846. 36 

Jnly  1,  1892,  balance  unexpended 107. 05 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 107. 05 

(Amount  (estimated)  required  for  coniplelion  of  existing  project* 
Amount  that  can  be  profitably  expended  in  fiscalyearending  JuneSO,  1894    30. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  of  the  trade  of  Petaluma  Creek  are  taken  from  a  report 
of  a  committee  appointed  by  the  board  of  trustees  of  the  city  of  Petaluma  for  the 
purpose  of  collecting  such  statistics,  and  kindly  furnished  by  them: 


Tods. 

Grain 24,000 

Coal 2,272 

Merchandise 25, 845 

Produce 28,606 

Cannery  products 6,348 

Iron 100 

Passengers,  6,460. 


Tons. 

Lumber 5, 531 

Mill  stuff 10.020 

Livestock 2,392 


Total 105,114 


S  S  5. 

IMPROVEMENT  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

The  project  for  this  improvement  was  adopted  in  1881,  and  had  for 
its  object  the  securing  of  a  channel  13  feet  deep  and  200  feet  wide  to 
the  head  of  Eureka  wharves,  and  one  10  feet  deep  and  100  feet  wide  to 
Areata  and  Ilookton.    This  portion  of  the  project  was  completed  in 


*  Jndctormiuate. 
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1884,  at  a  cost  of  $06,061.55.    Thene  cliauuels  liave  since  det^iiioratcil 
somewhat,  but  not  safflciently  to  impede  navigation. 

In  1882  an  additional  project  wa«  made,  contemplating  the  increase 
of  depth  over  the  bar  at  the  entrance  to  the  harbor  by  means  of  a  stone 
jetty  built  up  to  low  water  and  extending  seaward  from  the  south  spit 
for  a  distance  of  6,000  feet.  Tlie  estimated  cost  of  this  was  $()0(),0()0. 
In  October,  1890,  a  Board  of  Engineer  Officers,  appointed  to  consider  this 
work,  advised  the  modification  and  increase  of  this  project  to  embrace' 
two  stone  and  brush  jetties  starting  from  the  shores  of  the  north  and 
south  spits  and  extending  seaward  to  the  18- feet  curve.  The  estimated 
cost  of  the  two  jetties  was  $1,957,615.  This  project  was  adopted.  Ap- 
propriations for  improving  the  entrance  aggregating  $342,000  were 
made  in  the  years  1884, 1886,  1888,  and  1890;  but  as  the  amount  for 
any  one  year  was  too  small  to  warrant  commencement  of  work,  and, 
moreover,  by  a  clause  in  the  act  money  was  not  available  until  title  to 
land  on  the  south  spit  was  acquired  free  of  exx>ense  to  the  Government, 
nothing  was  done  until  1888,  when  the  land  required  was  obtained  and 
a  contract  let  to  the  American  Bridge  and.  Building  Company  for  work 
on  the  south  jetty.  Under  this  contract,  which  as  extended  expired 
October  31, 1890, 1,605  feet  of  shore  track,  1,152  linear  feet  of  protec- 
tion work,  and  2,767.6  linear  feet  of  pier  over  water  were  built;  from 
this  latter  14,669  cubic  yards  of  brush  mattress,  weighted  with  44,943.5 
tons  of  stone,  were  placied,  building  the  jetty  out  2,767.6  feet  and  rais- 
ing it  to  the  level  of  high  water  for  900  feet  of  that  distance.  In  May, 
1891,  operations  were  commenced  under  a  contract  made  with  Messrs. 
Simpson  &  Brown  in  the  preceding  February,  and  work  was  vigor- 
ously prosecuted  until  th'e  expiration  of  the  contract  in  December,  1801. 
Up  to  June  30, 1891,  the  contractors  had  delivered  in  the  soutli  jetty 
8,168  tons  of  stone,  which  were  used  in  raising  that  jetty  to  a  iiigli- 
water  plane  out  from  900  feet  reference  to  1,800  feet.  Early  in  May 
the  erosion  of  the  north  spit  caused  the  widening  of  the  entrance  from 
4,200  to  5,600  feet,  the  forming  of  a  shoal  in  the  north  channel,  and  be- 
came so  serious  that  it  was  determined  to  transfer  operations  to  that 
point,  and  in  June  the  contractor  prepared  to  commence  work  by  build- 
ing a  wharf  and  approaches^  laying  shore  track,  and  driving  piles  needed 
for  the  construction  of  the  jetty.  All  this  was  ready  by  the  commence- 
ment of  the  present  fiscal  year. 

yorth  Spit. — In  July  it  was  found  that  a  succession  of  high  tides 
with  heavy  seas  caused  an  erosion  of  the  bank  in  the  vicinity  of  the 
end  of  the  shore  track  making  its  protection  necessary.  This  was  done 
by  building  300  linear  feet  of  protection  work  requiring  252.24  cubic 
yards  of  brush  mattress  and  150  tons  of  stone.  Work  was  begun  on  the 
jetty  proper  and  continued  until  September,  when  a  spur  rais^  to  high- 
water  level  had  been  run  out  1,480.5  feet  in  a  southerly  direction ;  this 
consisted  of  a  trestle  and  track,  from  which  brush  mats  weighted  with 
stone  were  sunk.  This  was  found  to  be  sufficient  to  arrest  the  erosion 
and  cause  the  Korth  Spit  to  reform,  as  the  sand  on  the  seaward  side 
was  dexK>sited  to  the  top  ot  the  stone  in  one  tide  after  dumping.  In 
construction  of  this  jetty  it  was  found  practicable,  owing  to  the  ih) 
creased  action  of  the  waves,  to  use  two  brush  mattresses,  one  sunk  on 
top  of  the  other,  and  thereby  lessen  the  amount  of  stone.  This  effected 
a  saving  of  6  tons  of  stone  per  running  foot. 

South  Spit. — ^The  operations  here  were  confined  to  raising  the  jetty 

ab-eady  built  to  6  feet  above  low  water,  and  in  building  an  extension 

of  some  600  feet.    Progi'ess  was  slow  until  after  the  north  jetty  was 

completed  for  tVe  season,  about  the  15th  of  September,  when  operations 

ENa  93 167 
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were  vigorously  pushed  to  the  end.  This  jetty  is  now  3,699.2  feet  in 
length,  of  which  3,200  feet  is  completed  up  to  high-water  level.  The 
outer  portion  slopes  from  high -water  level  lor  a  length  of  499.2  feet  to  a 
depth  of  7  feet  below  low  water.  During  the  construction  of  the  exten- 
sion a  scour  commenced  off  the  end  of  the  trestle,  and  at  one  time  the 
depth  was  18  to  20  leet,  necessitating  the  use  of  piles  CO  feet  in  length. 
Fears  were  entertained  that  this  scour  might  continue  and  make  the 
further  prosecution  of  the  work  very  expensive,  but  this  proved  to  be 
unfounded,  as  the  conditions  shortly  a'fterwards  changed,  and  the  water 
again  shoaled  as  the  work  proceeded. 

The  following  is  the  amount  of  the  different  items  delivered  into  the 
jetties  during  the  fiscal  year,  at  a  cost  of  $156,413.68: 


North 
jetty. 

Sooth 
jetty. 

Track  way  on  sliore 

feot.. 

1.486 

1,480 

8.777.18 

15,930 

Trcatle  and  track  over  water 

Bruab  mattress 

...do... 

ciihio  vftrds. 

4,759.»j 

()tOU« 

tOUH . . 

3U,778 

Ono  apron  and  wharf  on  North  Spit. 

The  above  work  being  finished  by  October  31,  and  being  the  amount 
contemplated  in  the  contract,  operations  were  stop])ed  and  will  not  be 
ri'tsumed  until  a  fresh  appropriation  is  available,  as  the  amount  of  funds 
on  hand,  $28,112.77,  are  not  sufficient  to  warrant  entering  into  a  new 
contract. 

As  the  south  jetty  is  not  yet  extended  to  half  the  estimated  distance, 
and  the  north  one  only  commenced,  it  is  hjirdly  to  be  expeeted  that 
A'cry  material  lesults  as  to  increased  depth  over  the  bar  would  be  pro- 
duced, yet  as  an  indication  in  that  direction  tlie  fact  is  noted  that  for 
the  past  year  there  has  been  a  channel  of  18  to  20  feet  depth  main 
tallied,  a  condition  never  before  known  for  so  long  a  period  in  the 
history  of  this  work. 

Three  tracings  are  sent  herewith  showing  the  progress  of  the  work. 

With  the  funds  now  on  hand  and  any  further  appropriations  that  may 
be  made  it  is  proposed  to  continue  the  construction  of  both  jetties,  extend- 
ing them  out  to  the  18  foot-curve,  a  distance  of  7,800  feet  and  6,7r>0 
feet  for  the  south  and  north  respectively.  The  total  cost  of  this  work, 
less  the  amount  already  appropriated,  is  estimated  to  be  $1,715,1 1.\ 
of  which  amount  $700,000  can  be  used  to  advantage  in  the  next 
fiscal  year,  it  being  cheaper  to  prosecute  the  work  with  all  possible  dis- 
patch. Owing  to  the  ravages  of  the  teredo  the  life  of  the  piles  sup- 
porting the  trestle  can  not  be  expected  to  exceed  three  or  four  years,  and 
further,  any  contractor  bidding  on  this  work  calculates  so  as  to  reim- 
burse himself  for  the  outlay  in  his  plant,  costing  $40,000  to  $50,000 
in  every  contract,  it  is  therefore  manifestly  cheaper  to  the  Government 
to  complete  the  work  as  soon  as  possible. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Humboldt  Harbor  and  Bay,  California: 

March  3,  1881 $40,000 

AugUHt2,  1882 40,000 

Since  OAtimates  for  irainiii*^  wall  wero  iiiado: 

July  5, 1884 62,500 

Au^iust  5,  188(> 75, 000 

Aiija^ustll,  188« ,r-v T  125,000 

September  19,  18iK) DicHti^.b^.V^OOg_lWU00 

Total ti2,jW 
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Money  statement, 

July  1,  1891,  balance  expeuded $184,525.45 

Jnuo  90,  1892,  amount  unexpended  daring  liscal  year 156, 412. 68 

July  1,  1892,  balance  unexpended 28,112.77 

Anibunt  appropriated  by  act  approved  July  13,  1892 1J>0, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 178, 112. 77 

Amount  (estimated)  required  for  completion  of  existing  project 1, 565, 115. 00 

Amount  that  can  bo  x)roiitably  expended  in  fiscal  year  ending  June 

30,1894 522,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS. 

The  following  statistics  of  trade  of  Humboldt  Bay,  from  June  1,  1891,  to  June  1, 
1892,  are  approximate  calculations  taken  from  information  kindly  flirnished  by  the 
secretary- of  the  Humbohlt  board  of  trade  at  Eureka,  Cal. : 

Number  of  departnres,  steam  vessels 291 

Number  of  departures,  sailing  veswols 442 

Total ' 733 

Exports:  *  Tone. 

Lumber 304,329 

Produce 17,508 

Merchandise 648 

Live  stock 408 

Total 322,893 

Of  the  above  lumber  17,132  touH,  valued  at  $155,287.10,  were  shipped  direct  to  for- 
eign ports,  and  7,424  tons,  valued  at  $89,546,  were  sent  to  San  Francisco  to  be  re- 
Rhippcd  from  there  to  foreign  ports  on  vessels  of  too  deep  a  draft  to  enter  Humboldt 
Bay. 

Foreign  import'H,  direct: 

Coal ton.s . .     2, 155 

Passenger  trallif : 

Arrivals 6, 875 

Departures 5, 821 

Total 12.696 

The  following  is  a  statement  of  the  freight  carried  by  the  steamer  Nwrth  Fark^ 
making  regular  trips  between  San  Francisco  and  Humboldt  Bay,  during  the  year 
from  June  1,  1891,  to  June  1,  1892,  kindly  supplied  by  Capt.  Charles  Nelson,  the 
agent  of  the  steamer : 

San  Francisco  to  Humboldt  Bay :  Tons. 

General  merchandise 5, 127 

Humboldt  Bay  to  San  Francisco: 

General  merchandise , 382 

Lumber .• 12, 760 

Shingles 3, 720 

Shakes 2,610 

Total 24,599 

Passengers : 

San  Francisco  to  Eureka 524 

Eureka  to  San  Fi*ancisco 707 

Totiil 1,231 

The  following  in  a  statement  of  the  freight,  pasnengers,  and  treasure  carried  by 
the  boat  of  the  Pacific  Coast  Steamship  Company,  making  one  round  tiip  per  week 
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between  Sun  Francisco  and  Humboldt  Bay,  kindly  furnisbed  by  Messrs.  GoodaD, 
Perkins  &  Co. 

Freigh* to  n  s .  I       22, 727 

Passengers ' 6,243 

Treasure $443,289 

Tbe  steamer  Humholdtf  owned  by  the  Humboldt  Steamship  Company,  also  makes 
regular  weekly  trips  between  San  Francisco  and  Humboldt  Bay.  Application  was 
made  for  tbe  statistics  of  freight  carried  by  her  and  the  information  was  promised 
by  the  agents;  it  was  not,  however,  received  in  time  to  be  inclnded  in  this  report. 

The  total  tonnage  of  Humboldt  Bay  for  the  past  year  is  estimated  to  have  been 
375,000  tons. 
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IMPROVEMENT   OF  CERTAIN   RIVERS  AND  HARBORS   IN  OREGON  AND 

WASHINGTON. 


REPORT  OF  CAPTAIN  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Coqaille  River,  Oregon. 

2.  Entrance  to  Coos  Bay,  Oregon. 

3.  Umpqua  River,  Oregon. 

4.  Mouth  of  Siiislaw  River,  Oregon. 

5.  Entrance  to  Yaquina  Bay.  Oregon. 

6.  Tillamook  Bay  and  Bar,  Oregon. 

7.  Entrance  to  harbor  at  Nehalem  Bay, 

Oregon. 

8.  Upper  Columbia   and  Snake  rivers, 

Oregon  and  Washington. 


9.  Columbia  River  between  head  of 
Rock  Island  Rapids  and  foot  of 
Priest  Rapids,  Washington. 

10.  Chehalis  River,  Washin^on. 

11.  Skagit,     Stillaguamish,     Nooksack, 

Snohomish,  and  Snoqualmie  rivers, 
Washington. 


EXAMINATIONS  AND  SURVEYS. 


12.  Olvmpia  Harbor,  Washington. 

13.  Tillamook  Bay  and  Bar,  Oregon. 

14.  Swinomish  Slough,  Washington. 


15.  Ship  canal  to  connect  Lakes  Union, 
Washington,  and  Samamish  with ' 
Puget  Sound,  Washington. 


HARBOR  LINES. 

IG.  Establishment  of  harbor  lines  in  Olympia  Harbor,  Vancouver  Harbor,  and  Bel- 
lingham  Bay,  Washington. 


United  States  Engineer  Office, 

Portland,  Oregon,  July  12,  1892. 
General:  I  have  the  honor  to  forward  herewith  annual  reports 
♦    •    *    for  the  fiscal  year  ending  June  30,  1892,  for  the  following 
works  of  improvement  of  rivers  and  harbors  under  my  charge. 
•  ••#••• 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Captain,  Corps  of  Engineer b. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  IS.  A.  r^ ,!_ 

-^     -^  ^  '  Digitized  by  U^gle 
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TTi. 
IMPROVEMENT  OF  COQUILLE  RIVER,  OREGON. 

Description  of  original  condition, — At  the  time  the  work  of  improTe- 
ment  was  begun  the  eutrauoe  to  the  Coquille  River  was  coDsidered 
very  dangerous.  It  was  by  a  long,  tortuous,  and  narrow  channel,  skirt- 
ing the  south  headland,  studded  with  rocks  from  beyond  the  bar  on 
the  outside  to  a  distance  of  one-half  mile  inside.  The  depth  at  low 
water  was  only  about  3  feet,  and  the  position  of  the  bar  channel  was 
constantly  shifting.  The  channel  sometimes,  at  long  intervals  apart 
broke  through  the  north  spit  and  ran  directly  out  to  sea  just  south  of 
Backliffe  Ec^k,  but  did  not  remain  long  in  this  position.  The  entrance 
at  such  times  was  comparatively  safe  and  the  channel  was  at  its  very 
best.    The  mean  rise  of  tide  was  4.1  feet. 

Plan  of  improvement. — ^The  plan  of  the  improvement  is  to  construct 
two  parallel  high-tide  stone  jetties,  600  feet  apart,  running  out  to  sea 
a  sufficient  distance  to  open  and  maintain  a  channel  over  the  bar  with 
a  least  depth  of  8  feet  at  low  water,  the  north  jetty  starting  from  Back- 
liffe Rock  and  the  south  jetty  from  a  point  on  the  left  bank  inside  the 
entrance.  The  cost  of  this  work,  as  estimated  in  1878  by  Major  J.  M. 
Wilson,  is  $164,200.  The  law  of  August  11,  1888,  authorized  in  addi- 
tion $5,000  to  be  expended  for  snagging  between  Coquille  City  and 
Myrtle  Point. 

The  law  of  September  19, 1890,  authorized  an  amount  not  to  exceed 
$3,000  to  be  used  in  snagging. 

Under  date  of  May  8, 1891,  the  plan  of  improvement  was  changed 
to  provide  for  an  entrance  width  of  600  feet  instead  of  800  feet. 

A  careful  estimate  of  the  cost  of  completing  the  works  atthe  entrance 
to  the  Coquille  in  accordance  with  the  plan  of  improvement  given 
above  has  been  made,  and  it  is  found  to  be  $180,000,  The  correspond- 
ence on  this  subiect  is  given  under  the  head  of  "  Recommendations  and 
remarks." 

The  approved  estimate  of  the  cost  of  completing  the  work  is  $180,000. 

APPROPRIATIONS. 

Act  of— 

July  14, 1880 $10,000 

August  2,  1882 10,000 

July  5, 1884 • 10,000 

Augusts.  1886 20,000 

August  11,  1888 25,000 

September  19,  189() 30,000 

Total 105,000 

Amount  expended  to  June  30j  IsOl, — The  amount  which  had  been 
expended  on  the  project  for  the  improvement  of  the  mouth  of  the 
Coquille  to  June  30,  1891,  was  $77,012.61,  and  the  amount  expended  for 
snagging  was  $6,883.90,  a  total  of  $83,890.51. 

Results  obtained  to  June  30^  1891. — The  entrance  has  for  considerable 
periods  been  straight  and  with  a  depth  of  from  8  to  10  feet  at  low 
water,  but  winds  and  currents  have  at  other  times  heaped  the  movable 
sands  into  the  channel,  causing  the  waters  to  spread  out  over  a  wide 
angle,  or  the  channel  to  break  away  to  the  northward,  shallow  in  depth 
and  bad  in  direction.  A  study  of  the  various  changes  at  the  mouth  of 
the  Coquille  led  to  the  belief  that  the  best  results  could  not  be  attained 
unless  the  channel  was  kept  from  breaking  away  to  the-north  and  the 
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northern  sands  were  kept  from  encroaching  on  the  channel.  It  was 
therefore  decided  to  use  the  present  appropriation  in  building  the  north 
jetty  as  provided  in  the  project. 

By  doing  this  it  is  hoped  and  expected  that  the  periods  when  the 
entrance  is  good  can  be  materially  prolonged. 

A  survey  of  the  entrance  to  the  Coquiile  was  made  in  September, 
1891,  by  Mt.  Jolin  R.  Savage,  assistant  engineer. 

This  survey  shows  a  governing  depthonthebarbf  4feetatlow  water. 
The  governing  depth  is  constantly  varying  from  this  minimum  to  a 
depth  of  10  feet  at  low  water.  The  function  of  the  jetties  is  to  prolong 
the  periods  of  greater  depth  as  much  as  possible. 
•  Amount  expended  during  fiscal  year  ending  June  30 j  1892. — ^The  amount 
expended  during  the  fiscal  year  ending  June  30,  1892,  was  $18,403.47. 

Results  obtained  to  June  30, 1892. — The  results  obtained  at  the  river 
entrance  over  the  condition  a  year  ago  have  not  been  of  a  marked  na- 
ture. The  construction  of  the  north  jetty  has  helped  to  concentrate 
the  currents  upon  the  bar,  and  at  times  a  good  depth  of  8  to  10  feet  at 
low  water  has  been  prevalent.  Ocean  swells,  however,  soon  occur  and 
spread  out  the  sands  and  bring  the  return  of  the  ordinary  bar  depth 
of  4  to  7  feet. 

Report  of  operations  for  year  ending  June  30, 1892.r-'The  snagging 
work  done  during  the  previous  fiscal  year  on  the  upper  river  between 
Coqunie  City  and  Myrtle  Point  has  been  productive  of  very  good  re- 
sults—^much  better  than  was  anticipated.  The  removal  of  the  snags 
has  enabled  the  currents  to  scour  away  the  accumulated  debris  at  the 
worst  shoals,  and  this  has  enabled  boats  to  run  on  the  river  continu- 
ously during  the  autumn,  winter,  and  spring  just  passed. 

The  experience  gained  leads  to  the  hope  that  if  the  river  channel  be 
once  thoroughly  cleared  out,  a  good  permanent  navigable  channel  will 
result. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  extending 
the  north  jetty  tramway  and  connecting  it  witii  Parker's  Wharf  and  in 
stripping  the  Fahey  Quarry  near  Randolph.  At  this  time  the  tramway 
was  272  feet  long. 

All  the  required  plant  and  materials  were  brought  over  from  the 
south  side,  and  in  September,  connection  was  finally  made  with  Parker^s 
Wharf  by  means  of  the  tramway  built  across  the  sandy  uplands  on  the 
north  side  of  the  entrance.  Parker's  Whai-f  has  been  materially 
strengthened  and  enlarged,  and  a  building  over  the  hoisting  machinery 
was  built. 

At  the  quarry,  fender  piles  were  driven  for  convenience  of  landing 
and  a  hoisting  engine  and  derrick  put  into  operation.  During  Sep- 
tember, 428.10  cubic  yards  of  stone  were  quarried  and  moved  to  posi- 
tion in  the  jetty. 

During  October,  830  cubic  yards  of  stone  were  added  to  the  jetty  and 
during  November  244.32  cubic  yards  of  stone  were  added. 

Two  small  buildings  were  erected,  one  for  sheltering  the  locomotive 
and  one  for  the  pile-driving  machinery. 

November  18, 1891,  funds  being  practically  exhausted,  all  work  ceased 
and  the  machinery  was  housed.  From  that  date  to  the  end  of  the  fiscal 
year  no  more  active  work  was  done  upon  the  project.  The  matter  of 
further  extension  of  the  work  wsis  studied  and  the  country  was  explored 
for  a  better  quarry,  as  the  Fahey  Quarry  turned  out  to  be  very  poor. 

A  number  of  photogiaphic  views  were  taken  of  the  Coquiile  work, 
copies  of  which  were  sent  to  the  World's  Fair. 

Recommendations  and  remarks. — A  careful  consideration  o^  the  con- 
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dition  of  the  work  at  the  mouth  of  the  CoquUle  led  -me  to  write  the  for 
lowing  letter: 

United  States  Engineer  Office, 

Portland,  Oregon,  February  8,  189S. 

Genkkal  :  I  have  the  honor  to  forward  herewith  a  bine  print  exhibiting  thelatfest 
survey  of  the  Coquille  River  entrance,  which  shows  the  ext«ut  of  the  jetties  at  the 
present  time. 

This  work  has  been  clone  in  practical  conformity  with  the  project  of  Maj.  J.  M. 
Wilson  in  1878,  at  which  time  the  cost  of  the  completed  work  was  estimated  at 
$164,200. 

The  following  are  the  appropriations  which  have  been  made  for  the  work : 

1880 $10,000 

1882 10,000* 

1884 10,000 

1886 20,000 

1888 25,000 

1890 30,000 

Total 105,000 

Of  this  amonnt  $6,884  was  expendiMl  in  snagging  on  the  ll^»pe.r  Coquille  River,  and 
there  remaiuH  on  hand  at  present,  exclusive  of  outstanding  liabilities,  $3,700.  There 
has  been  expended  on  the  project  up  to  the  present  time  $94,416. 

The  work  which  has  been  done  has  been  productive  of  great  benefit,  not  so  mach 
by  deepening  the  bar  channel  as  by  changing  its  direction  from  a  southerly  and 
variable  courrte  among  the  rocks  shown  on  tne  plot  to  a  more  direct  and  more  perma- 
nent course  out  to  sea. 

But  the  portions  of  the  jetties  shown  on  the  plot  are  not  completed  in  a  satisfac- 
tory manner  to  be  left  with  the  assurance  that  they  will  be  permanent. 

There  has  never  been  a  sufficient  sunount  of  money  on  hand  at  any  onetime  to  pro- 
cure a  plant  suited  to  carry  on  the  work  properly  and  economically,  and  the  design 
of  the  work  and  the  method  of  carrying  it  on  varies  materially  from  those  designs 
and  methods  which  have  been  so  successful  and  economical  in  other  places  where 
more  money  has  been  available. 

I  send  herewith  a  series  of  photographs,  which  exhibit  the  improvements,  at  pres- 
ent existing,  and  their  construction.  The  jetties  are  double  rows  of  piles  driven  cloe^ 
together  and  surmounted  by  longitudinal  and  cross  caps  of  heavy  sawed  timber. 
I'pou  tliese  there  is  a  single-track  railway,  upon  which  runs  the  revolving-pile  driver, 
and  upon  Avhich  arc  t^aken  out  the  piles,  rock,  etc.  The  space  between  tne  rows  of 
piles  is  tilled  with  rock  up  to  high 'water,  and  rock  is  to  be  dumped  along  the  foot 
of  the  piles  to  give  the  necessary  security  when  the  piles  shaU  be  destroyed. 

Photographs  167,  180,  and  181  exhibit  the  condition  of  the  south  jetty.  The  outer 
portion  of  the  pile  tramway  is  in  fair  condition.  The  inner  portion,  built  ten  or  twelve 
years  ago,  is  nearly  destroyed.  The  enrockment  along  the  lagoon  (the  site  of  the 
old  channel)  has  settled  to  about  low  water,  and  it  is  entirely  within  the  realms  of 
possibility  that  unless  this  portion  of  the  jetty  is  strengthened  the  river  may  cut 
through  this  old  channel.  Before  the  work  can  be  considered  as  completed  this 
south  jetty  should  be  materially  strengthened.  The  north  jetty  will  require  much 
more  rock  before  it  is  finally  completed. 

I  have  made  the  following  estimate  for  the  permanent  and  thorough  completion 
of  the  existing  jetties,  as  follows : 

South  jetty : 

Repairs  to  tramway.  1,920  feet,  at  $2.50  per  foot $4,800 

Enrockment  of  south  jetty,  1,920  feet,  at  $12  per  foot 23, 040 

Enrockment  of  north  jetty,  530  feet,  at  $12  per  foot 6, 360 

Total 34,200 

Jetty  extension, — The  project  for  the  improvement  of  the  Coquille  Entrance  is  rather 
indefinite  as  regards  the  length  to  be  given  the  jetties.  Maj.  Wilson's  project  was 
for  the  jetties  to  be  extended  out  to  a  depth  of  12  feet  in  order  to  get  a  12  foot  channel 
over  the  bar.  It  was  subsequently  changed  on  the  recommendation  of  Capt.  Powell 
to  an  extension  capable  of  giving'a  deptu  of  8  feet  in  the  bar  channel,  he  believing 
that  this  is  the  most  that  can  reasonably  be  expected.  To  reach  a  depth  of  8  feet, 
according  to  the  present  survey,  will  require  an  extension  of  the  south  jetty  of  740 
feet  and  an  extension  of  the  north  jetty  of  1,067  feet. 

I  have  estimated  that  the  extension  of  the  south  jetty  will  cost  $51,090.75  and  tha 
exteusiua  of  the  north  jetty  $78,998.40. 
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Tlio  total  estimate  for  tbe  eonijileted  project,  in  theli»5ht  of  pa8t  exporiencc,  is, 
therefore : 

Completion  of  existing  jetties $34, 200. 00 

Extension  of  south  jetty,  740  feet 51, 090. 75 

Extension  of  north  jetty,  1,067  ft»et 78, 998. 40 

*ir)4,2«).15 
Add  10  per  cent  for  contingencies 16, 428. 91 

180,718.06 

In  round  nurahers,  $180,000  will  be  required  to  romplote  tlie  project  by  extending 
the  jetties  to  a  depth  of  8  feet  at  low  water.  The  existing  l>ar  cliannel,  shown  by 
the  survey  of  1891,  has  a  governing  low- water  depth  of  4  feet.  At  times  this  has 
been  increased  to  8  and  10  feet. 

The  discrepancy  between  my  estimate  of  cost  and  that  of  Maj.  Wilson  is  due  pri- 
marily to  the  fact  that  at  the  time  the  latter  was  made  but  little  was  known  of  the 
cost  of  doing  work  along  the  Oregon  coast,  and  experience  had  not  determined'  the 
strength  and  solidity  required  to  withstand  the  storms  of  this  section. 

Also,  there  has  never  been  an  ade(|uate  amount  of  money  to  carry  on  the  work 
economically,  and  the  desire  to  produce  bejieficial  results  has  caused  the  works  to  be 
extended  to  a  greater  extent  thcfii  they  could  be  fully  completed,  and  from  this  has 
arisen  the  necessity  for  going  over  the  work  twice  and  three  times  at  a  large  in- 
crease over  what  it  would  have  cost  if  it  had  been  fully  and  substantially  completed 
}i8  it  progressetl. 

It  is  designed,  if  more  money  is  appropriated  for  this  project,  to  make  a  changeiu 
the  plan  of  the  work  by  adopting  jetties  more  in  conformity  to  those  at  Coos  Bay 
and  Vaquina  Bay;  that  is,  to  build  a  tramway  with  pile  bents  15  feet  apart,  and  a 
jetty  of  brush  and  stftiie,  instead  of  a  close  pile  tramway  with  stone  enrockment. 

It  is  recommended  that  the  estimates  for  the  Coquille  River  be  corrected  to  cor- 
respond with  the  figures  above  given. 

Very  respectiully,  your  obedient  servant, 

T.  W.  Symons, 

Brig.  Gen.  Thomas  L.  Casey,  Captaiu,  Corps  of  Eiigineers. 

Chief  of  Engineers  J  U.  S.  A, 

The  recommendations  c^ontained  in  this  letter  were  ai)])roved  by  the 
division  engineer  and  yourself,  and  will  be  the  guide  in  future  opera- 
tions. 

The  amounts  of  money  appropriated  for  this  work  have  always 
been  inadequate  and  have  resulted  in  greatly  increasing  the  cost  of 
the  work. 

The  least  appropriation  which  should  be  made  for  the  work  is  $50,000, 
the  sum  recommended. ' 

Future  operations, — It  is  proposed  to  expend  any  future  appropria- 
tion, first,  in  strengthening  the  present  north  and  south  jetties,  and, 
second,  in  extending  them.  To  this  end  it  will  be  necessary  to  procure 
another  quarry,  and  it  will  probably  be  found  best  to  buy  or  build  two 
or  three  scows  for  transportation  of  rock  and  brush. 

Report  of  Capt.  E.  S.  Littlefield,  in  charge  of  the  work  at  the  Coquille, 
is  herewith. 

Money  statement, 

July  1, 1891,  balance  unexpended $21, 103. 49 

June  30,  1892,  amount  expended  during  fiscal  year 18, 403. 47 

July  1,  1892,  balance  unexpended 2,700.02 

July  1,  1892,  outstanding  liabilities 110.00 

July  1, 1892,  balance  available 2,590.02 

Amount  appropriated  by  act  approved  J  uly  13,  1892 25, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 27, 590. 02 

{Ainount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    50,  OOp.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  audf^(^(j|p 
harbor  acts  of  1866  and  1867.  ^^^  i v. 
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KEPOUT  or    CAPT.  R.  S.  L1TTI.EF1EI:T>. 

1Jani>on,  Okkgon,  June  10, 18^2. 

Captain:  In  Rubniittiiij?  a  report  of  operations  on  the  *' improvement  of  Coqnille 
River,  Oregon,"  for  the  present  fiscal  year,  perhaps  it  might  be  well  to  briefly  allude 
to  the  work  <lone  prior  to  the  rominencement  Of  this  year  under  the  same  appropria- 
tion of  $30,000  for  the  continuance  of  the  above  work,  according  to  the  act  of  Con- 
gress approved  September  19,  181K). 

This  work,  with  the  exception  of  snagging  on  the  upper  part  of  theCoquille  River, 
to  which  the  sum  of  $3,000  was  applied,  was  preliminary  to  the  execution  of  the  pro^ 
ject  adopted  for  continuing  the  improvement  of  the  entrance  of  the  river,  namelv,  to 
build  a  jeity  on  the  north  side  whose  point  of  starting  should  be  Rackliffe  Bock  on 
tlie  sea  beach. 

'  During  the  winter  months,  including  March,  1891,  a  small  force  was  employed  in 
constructing  twelve  side-dump  cars  or  the  Yaquina  pattern.  During  the  following 
months,  April,  May,  and  June,  the  Government  pile-driver  was  taken  from  near  the 
jetty  on  the  south  side  of  the  river  to  the  north  shore  by  means  of  a  baree  used  at 
high  tide,  which  necessitated  the  building  of  705  feet  of  track  approach  to  the  barge^ 
including  track  to  land  the  driver,  and  to  transport  the  same  to  the  site  for  starting 
the  new  jetty. 

A  small  submerged  crib  was  sunk  at  the  end  of  an  inclined  track  extendiuj^  50  feet 
into  the  river ;  so  that  piles  could  be  floated  onto  a  car  truck  at  the  said  crib  land- 
ing and  thence  betaken  over  the  tramway  525  feet  in  length  to  the  pile-driver  on  the 
jetty.  This  tramway  had  been  the  route  for  transporting  the  pile-driver  across  the 
spit. 

During  t)ie  three  months  above  named  the  jetty  was  built  and  completed  as  to  pile 
driving  and  framing,  a  length  seaward  of  373  feet;  780  feet  of  track  was  laid  and  the 
lagoon  on  the  south  side,  which  formed  the  harbor  for  the  transferring  to  the  barge 
of  the  locomotive,  rails,  coal,  and  hoisting  engine  for  the  derrick,  and  timber  for- 
merly used,  which  latter  was  applied  to  tne  construction  of  the  pile-driver  and  pile 
roadway  across  the  north  spit  mentioned  above.  Also,  during  this  time,  April  to  June, 
1891,  a  tramway  for  transporting  the  stone  from  the  Parker  Wharf  to  the  connection 
with  the  inshore  end  of  the  jetty,  a  distance  of  over  3,600  feet,  was  graded  and  the 
rails  partly  laid.  A  considerable  amount  of  stripping  was  done  to  develop  a  quarry — 
the  prospective  stone  supply  at  Randolph,  6  miles  up  the  river. 

Three  rocks  in  a  cluster  near  mid-channel  just  inside  the  entrance  were  blown  up 
with  600  pounds  of  No.  1  giant  powder,  and  the  depth  over  these  rocks  increased 
from  2  feet  to  9  feet  at  low  water. 

The  work  from  July  to  November,  1891,  when  the  operations  stopped,  comprised 
the  transfer,  as  needed,  of  the  remaining  parts  of  the  plant  above  named  from  the 
south  to  the  north  shore  of  the  river^  the  laying  of  the  balance  of  the  steel-rail  tram- 
way, 3,786  feet  in  length,  connecting  the  jetty  with  Parker's  Wharf:  the  enlargement 
of  this  wharf  to  double  its  former  size;  the  building  of  a  derricK  on  the  wharf  for 
transferring  the  stone  from  the  barges  to  the  cars ;  the  building  of  a  derrick  at  the 
Kiuidolph  Quarry  for  loading  the  barges,  for  which  derrick  a  new  hoisting  engine  was 
purchased,  and  the  extension  of  the  jetty  137  feet,  including  repairs  to  the  same  from 
a  breach  made  by  the  sea.  The  total  length  of  the  jetty  built  by  the  appropriation 
is  510  feet. 

For  the  whole  work  771  piles  were  used  on  jetty  construction ;  70  at  Parker's  Wharf 
and  11  piles  for  a  small  wharf  at  the  Randolph  Quarry.    The  piles  used  at  the  jetty,  . 
after  reaching  open  ocean  water,  were  36  feet  in  length.    Lesser  lengths,  from  18  to 
30  feet,  were  used  on  the  beach  approach,  Rackliffe  Rock  to  low-water  mark. 

The  penetration  of  the  piles,  when  the  sea  was  reached,  averaged  11^  feet,  where 
theirpoints  struck  a  layer  of  gravel  bowlders,  and  generally  a  pile  could  not  be  forced 
to  a  greater  depth  than  the  average  stated,  which,  however,  is  ample  for  the  kind  of 
work  used  here,  close  piling,  the  rows  of  which  are  driven  8  feet  apart  outside  and 
inside,  with  the  piles  well  bonded  at  the  top  by  timbers  bolted  to  each  nile. 

No  brush  has  been  used  on  this  work,  as,  obviously,  stone  can  not  settle  below  the 
heavy  gravel  bed  above  mentioned,  the  occurrence  of  which  is  exceptional ;  but  the 
gravel  can  be  found  on  the  beaches  immediately  north  and  south. 

The  breach  in  this  jetty  was  made  where  the  shorter  piles  were  used,  and  was 
caused  by  the  seas  *'  panning  down  "  the  beach.  This  happened  before  the  track  for 
handling  the  stone  for  the  jetty  was  completed. 

After  a  partial  filling  of  the  jetty  was  made,  accretions  gathered  rapidly  on  the  norih 
side  of  the  work  to  the  extent  that  by  action  of  the  winter  seas  the  hign-water  mark 
on  both  sides  of  the  jetty  advanced  to  within  140  feet  of  the  end  of  the  work,  with 
the  low  water  lino  sliifting  about  near  the  end.  At  times  a  submerged  spit,  bare  at 
low-water,  was  formed,  which  tailed  out  to  sea  about  on  line  with  the  north  jetty, 
and  which,  extfiided  about  100  yards  bcj'ond  the  Kjime.  At  such  times  during  the 
year  the  bar  channel  was  at  its  best,  both  iis  to  directness  and  depth,  as» the  channel 
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lino  ran  paniUel  to  tho  sontb  jetty  aud  100  to  150  foet  north  of  the  same.  Thronghont 
rhft  year,  <'xcept  iluriuK  parts  of  December,  Jannary,  and  February,  the  channel  had 
jjood  dfpths  for  the  claws  of  vessels  employed  in  this  trade,  for  which  light-draft 
schooners  are  used.  From  the  record  of  least  soundings,  as  taken  by  the  bar  tug  Tri- 
umph in  sounding  the  bar,  the  channel  over  the  same  shows  6  to  7  or  more  feet  at  low 
water,  giving  at  ordinary  high  tide  10  to  12  feet  as  least  depths,  while  thensnal  draft, 
loadoa,  of  the  vessels  trading  from  here  ranges  from  8  to' 9^  feet.  It  may  be  stated 
in  this  connection  that  except  when  the  bar  is  smooth  no  craft  should  draw  within 
3  feet  of  the  least  depth  on  the  same,  fof^  unlike  lake  harbor  bars,  or  even  those  on 
1  he  A  tl  antic  coast,  the  seas  on  these  Pacific  bars,  when  rough,  cause  an  abnormal  pitch- 
ing of  the  vessel,  with  the  resultant  effect  of  striking  heavily  on  the  bottom  if  the 
bar  is  shoal. 

While  the  bar  was  in  bad  condition  during  the  months  named  above,  the  southwest 
gales,  accompanied  by  heavy  rains,  were  prevalent.  These  heavy  rains  kept  the 
river  at  a  fireshet  stage,  which  caused  the  deposit,  no  doubt,  of  some  of  the  detritus 
carried  in  suspension  by  the  river.  At  any  rate  the  conclusion  has  been  arrived  at 
by  those  engaged  in  commerce  here  that  the  immediate  effect  of  a  freshet  is  to  shoal 
the  bar,  a  conclusion  contrary  to  the  opinions  formerly  held  upon  this  subject. 

The  long  continuance  of  a  fuU,  and  in  consequence  a  rapid  stream,  during  this 
season,  result-ed  in  benefit  to  the  upper  part  of  the  river,  t.  e.,  the  reach  between  Co- 
quille  City  and  Myrtle  Point.  The  steamboats  plied  with  more  regularity  between 
these  two  places  than  for  years,  and  the  strong,  steady  current  shortened  up  the  three 
river  bars  obstructing  navigation  for  a  mile  or  so  below  Myrtle  Point,  which  is  the 
head  of  navigation. 

The  end  ot  the  south  jetty,  built  in  1877,  was  disrupted  by  the  seas  and  drift  trees 
to  such  an  extent  that  by  March  the  bulkhead  piles  at  the  extreme  end  and  14  feet 
of  the  jetty  piling  were  carried  away. 

The  Coquille  is  exceptional  to  all  other  rivers  of  the  coast  in  the  amount  of  drift, 
consisting  of  whole  trees  and  logs,  brought  down  and  deposited  on  the  beaches  out- 
side the  entrance.  To  the  south.of  the  south  jetty  the  high-tide 'line  receded  fully 
50  feet  by  a  *' panning  down"  process  resulting  from  the  heavy  seas  during  storms; 
the  low- water  line  moved  back  correspondingly. 

During  the  year  there  were  built :  near  the  north  jetty,  a  tool  house ;  at  Randolph, 
a  quarry  engine  house ;  on  Parker's  Wharf,  a  shed  over  the  hoisting  engine,  a  house 
to  store  the  locomotive  in,  and  another  for  the  protection  of  the  pile-driving  ma- 
chinery. 

For  building  the  jetty  tramway,  wharves,  houses  above-mentioned,  etc.,  98,521 
feet  of  new  lumber  was  purchased  and  expended,  and  in  addition  there  was  used 
quite  a  quantity  from  the  old  tracks  torn  down  on  the  south  side. 

The  bulk  of  the  steel  rails  used  were  on  hand  from  a  former  appropriation. 

There  were  quarried  1,501  cubic  yards  of  stone  and  dumped  m  the  jetty  near  the 
end  and  on  both  sides  for  nearly  its  full  length,  as  riprapping. 

The  north  jetty  stands  without  injury,  and,  for  the  greater  part  of  its  length,  sand 
and  drift  equal  its  height,  or,  in  other  words,  the  deposit  formed  is  17  feet  above 
mean  low  water. 

There  are  two  rocks  whose  removal  by  blasting  I  would  recommend;  one  just  above 
the  town  of  B<andon  on  the  right-hand  side  of  the  river,  and  the  other  on  the  left- 
hand  side  opposite  Randolph  Slough,  where  the  steamboats  turn  in  making  a  land- 
ing at  Randolph. 

Both  of  these  rocks  are  submerged,  except  at  extreme  low  water,  and  are  danger- 
ous to  navigation,  being  in  or  near  the  channel. 

A  good  sized  twin  screw  coasting  steamer,  the  Homer f  was  built  at  Bandon  during 
the  present  fiscal  year.  Tonnage,  gross  433;  net  330;  length  over  all,  153  feet; 
beam,  32  feet  8  inches;  depth  of  hold,  10  feet. 

Mr.  Adam  Pershbaker  has  under  construction  at  his  mill  a  schooner  for  the  Co- 
quille trafle,  designed  to  carry  300,000  feet,  B.  M.,  of  lumbei. 

Respectfully  submitted. 

R.  S.  LlTTLlCFlELD. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers^  U.  S.  A., 
(Through  Mr.  J.  S.  Polheuuis,  U.  S.  Assistant  Engineer.) 
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of  the  jetty  to  prevent  scour.  The  results  of  the  work  thus  far  had 
been  to  keep  the  channel  over  the  bar  from  varying  its  x)osition  sls 
much  as  formerly  and  to  commence  an  erosion  of  the  north  spit. 

Instead  of  this  erosion  continuing  as  expected,  the  water  broke 
through  the  spit  in  a  swash  channel,  thus  greatly  reducing  the  effect- 
iveness of  the  currents  on  the  bar. 

I  quote  the  following  from  my  last  annual  report  as  to  the  results  ob- 
tained to  June  30, 1891  : 

There  has  been  practicaUy  no  change  in  the  resulte  since  the  preceding  annnal 
report. 

There  has  been  considerable  trouble  with  the  bar,  during  the  past  year,  owing  to 
the  waters  spreading  out  in  an  uncontrolled  way  and  the  prevalence  or  storms  whicb 
repeatedly  fiUed  wim  sand  t^e  bar  channel  made  by  the  ebbing  and  flooding  waters. 

The 'erosion  of  the  north  spit  went  on  during  the  year,  and  a  better  direction  for 
the  outflowing  and  incoming  currents  has  been  thns  secured.  The  troublesome  cross 
currents  and  eddies  which  formerly  prevailed  inside  the  bay,  due  to  the  meeting  of 
the  waters  of  the  main  and  south  bays,  have  practicaUy  disappeared. 

The  bar  has  sometimes,  had  a  good  depth  of  12  to  15  feet  at  low  water,  and  at 
other  times  has  shoaled  to  about  an  equal  depth  at  high  water.  *>  The  works  which 
have  been  done  have  not  Increased  the  bar  de])th8,  and  no  increased  depth  can  be 
expected  until  the  north  jetty,  now  under  construction,  has  been  very  considerably 
extended. 

Amount  expended  during  fiscalyear  ending  June  30, 1892, — ^The  amount 
expended  during  the  fiscal  year  ending  June  30, 1892,  was  $62,161.43. 

Results  obtain^  to  June  30^  1892. — The  north  jetty  and  approach  has 
been  built  to  a  total  length  of  4,800  feet  from  the  wharf  located  on  the 
inside  of  the  north  spit  near  its  end.  Of  this  length  1,808  feet  is  be- 
yond the  low-water  mark,  1,392  feet  is  between  high  and  low  water, 
and  1,600  feet  above  the  ordinary  high- water  mark,  as  high  and  low 
water  existed  at  the  time  the  work  was  commenced. 

As  a  result  due  to  this  extension,  or  due  to  this  and  other  causes, 
there  has  been  a  marked  improvement  in  the  entrance  to  Coos  Bay 
during  the  past  winter.  Reports  were  constant  during  the  winter  that 
the  bar  depths  were  from  18  to  21  feet  at  low  water.  In  order  to  learu 
the  exact  condition  of  the  bar  a  survey  was  made  during  March,  1892, 
and  the  platted  results  show  the  bar  some  2,000  feet  inside  the  location 
of  the  bar  at  the  time  of  the  survey  in  August,  1891,  and  a  channel  over 
the  bar  with  18  feet  of  water  on  it  at  low  water.  This  bar  channel  is  a 
little  to  the  north  of  the  bar  channel  existing  the  pre\dous  summer  and 
has  been  in  continual  existence  for  about  eight  months. 

The  exceptionally  great  results  from  the  small  amount  of  work  done 
is  explained  by  the  fact  that  the  jetty  cut  off  the  swash  channel  across 
the  north  spit  directly  opposite  Fossil  Point,  throwing  a  large  part  of 
the  ebbing  waters  over  against  Coos  Head,  and  thus  tending  to  concen- 
trate the  waters  upon  the  bar.  It  is  not  expected  to  maintain  the 
depth  shown  by  the  present  extension  of  the  jetty  at  all  times  during 
the  summer. 

Report  of  operations. — At  the  beginning  of  the  fiscal  year  the  jetty 
tramway  had  been  built  to  a  length  of  1,600  feet.  The  work  of  building 
it  was  in  progress  and  continued  uninterruptedly  until  October  1,1891, 
»t  which  date  there  had  been  completed  303  trestle  bents,  or  4,800  feet. 
One  thousand  eight  hundred  and  eight  feet  was  built  beyond  the  line 
of  low  water. 

The  work  has  been  done  by  day^s  labor,  with  material  ftirnished  by 
contract. 

A  contract  was  entered  into  witli  Mr.  Patrick  O'Xcil  for  furnishifng 
brush  iascines  (1,000  cords,  more  or  Utss)  at  $2  jmr  cord.  The  first  load 
of  fascines  was  received  from  him  August  22,  and  he  completed  hits 
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contract  in  January,  having  furnished  1,1584  cords,  whfle  on  account 
of  delay  on  his  part  3684  cords  were  procured  by  hired  labor. 

Contracts  were  entered  into  with  Greorge  W.  Loggie  for  fiiruisbing 
X)oles  (2,000,  more  or  less)  at  22  cents  each,  and  with  Mr.  William  E. 
Baines  for  quarrying  and  delivering  rock  (20,000  tons,  more  or  less)  at 
75  cents  per  ton. 

The  work  of  making  mattresses  and  dumping  rock  was  begun  August 
27, 181)2. 

By  tbe  middle  of  December  mattress  work  ceased  for  the  season,  and 
at  that  time  the  brush  work  consisted  ol^— 

Feet. 

Center  mattresses  from  Bent  103  to  303 3,200 

Second-tier  mattresses  from  Bent  100  seaward 160 

Inside  mattresses  on  bay  side  from  Bent  60  to  103 592 

Side  mattresses  on  sea  side  from  Bent  140  to  164 384 

Six  spur  mattresses  20  feet  square. 

Considerable  trouble  was  exi)erienced  in  getting:  rock  fast  enough 
from  Contractor  Baines,  but  by  the  end  of  December  tlie  crest  of  the 
enrockment  had  reached  half  tide,  and  by  the  middle  of  March  it  had 
reached  ordinary  high  tide.  The  cost  of  unloading  and  dumping  rock 
was  found  to  average  8  cents  per  ton.  During  the  year  23,923.4  tons 
were  dumped  on  the  jetty. 

Employes  were  subsisted  at  the  Government  mess  house  wjiile  oper- 
ations were  being  carried  on. 

The  cost  of  feeding  employes  per  day  per  man  at  north  spit  was 
found  to  be  36.9  cents. 

Much  miscellaneous  work  was  done  during  the  year,  such  as  building 
a  storage  platform,  gridiron  for  brush  and  piles,  constructing  an  addi- 
tional scow,  building  a  locomotive  house  and  trestle  sidings,  assembling 
the  last  12  cars  of  the  20  sent  from  Fort  Stevens,  overhauling  and  re- 
pairing cars,  etc.  A  small  dwelling  house  for  the  superintendent  in 
charge  of  the  work  has  also  been  constructed. 

Eeclamatlon  of  sand  dunes, — As  stated  in  my  last  annual  report,  a 
quantity  of  Holland  grass  roots  was  received  fvom  San  Francisco  and 
planted  in  several  localities  on  the  north  sjnt. 

About  one-third  of  the  roots  sprouted,  and  give  promise  of  a  vigorous 
growth. 

During  April,  1892,  another  consignment  of  100  sa<5ks  of  roots  was 
received,  and  these  have  been  set  out  on  the  north  spit. 

A  wire  fence  has  been  built  across  the  spit  to  keep  cattle  from  the 
lower  portion  of  it,  and  during  March,  1892,  about  80  bushels  of  oats, 
barley,  and  mixed  grass  seeds  were  sown. 

About  GOO  young  pine  and  spruce  trees  were  dug  up  and  transplanted 
to  the  north  spit. 

From  Fort  Stevens  we  secured  a  quantity  of  Scotch  broom  seed,  which 
was  planted  early  in  the  spring  of  1892. 

There  was  also  gathered  a  large  quantity  of  the  seeds  of  plants  grow- 
ing naturally  about  the  locality.  These  consisted  of  marine  pine  cones, 
kilUkinick  berries,  salal  berries,  and  other  plants,  the  names  of  which 
are  not  known.  These  were  all  planted,  both  as  mixtures  and  sepa- 
rately. The  knowledge  gained  by  these  experiments  will  be  valuable 
in  tiie  further  prosecution  of  the  work  of  the  reclamation  of  the  sand 
flats. 

Survey, — A  survey  of  the  bar  was  made  in  March,  1892.  For  this 
purpose  the  tug  Hunter  was  secured.  This  survey  was  made  bviMr. 
John  K.  Savage,  assistant  engineer.  OOglC 
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The  results  of  tlie  sui-vey  were  submitted  in  Ai)ril,  1892.  Mr.  Savage's^ 
report  ou  the  survey  is  herewith: 

PoKTLAND,  Oregon y  Maif  9, 1892, 

Capi'aix:  Iq  obedience  to  your  instractious  I  left  Port] and  March  3,  1892,  on  the 
steamer  Willapa^  and  reached  Coos  Bay  the  following  day. 

After  consultation  with  Mr.  J.  S.  Polhemus,  who  acted  in  conjunction  with  me  in 
making  this  survey,  the  powerful  bar  tug  Hunter,  Magee,  captain,  was  engaged  for 
our  use  at  a  compensation  of  $30  per  day  of  actual  use. 

While  it  was  much  more  convenient  and  agreeable  when  sounding  to  be  ou  a  hii^s 
strong  boat  like  the  Hunter,  there  was  at  the  same  time  the  necessity  to  keep  in 
water  over  15  feet  in  depth,  iis  the  draft  of  the  Banter  was  between  10  and  11  twt, 
hence  it  was  impossible  to  develop  the  spits  to  any  extent. 

Since  the  last  survey  of  the  bar,  in  August,  1891,  the  channel  over  the  ban*  haa 
lost  its  fan  shape,  and  has  narrowed  considerably  and  moved  ver^  much  to  the 
northward,  and  has  deepened  as  well  to  a  depth  of  about  23  feet  at  high  water. 

The  swash  channel  skirting  the  south  end  of  the  sand  spit,  as  shown  on  the  map 
of  the  survey  of  August,  1891,  has  been  shut  oflf  by  the  extension  of  the  jetty,  and 
the  sand  has  begun  to  fill  up  behind  that  portion  of  the  jetty  where  the  old  awash 
channel  formerly  was,  and  in  fact  behind  the  whole  extent  of  jetty  construction. 

Another  channel  of  very  much  the  same  nature  as  the  above  has  made  oat  paat 
the  present  end  of  the  jetty,  with  an  average  depth  of  3  or  4  feet  at  low  water,  and 
a  width  of  about  1,000  feet  at  the  same  stage  of  tide,  and  when  it  is  smooth  on  the 
bar,  there  is  at  high  water  what  looks  like  a  good  channel  out  to  sea  through  this 
new  swash  channel.  The  scouring  effect*  of  the  tides  as  they  flow  paat  the  present 
end  of  the  jetty  is  shown  in  a  very  marked  degree  by  the  depth  of  water  a  little 
beyond  the  end  of  the  jetty,  where  there  was  something  over  25  feet  at  low  water. 

In  dark  or  foggy  weather  this  portion  of  the  bar  is  very  deceptive,  and  in  one 
instance,  at  least,  has  been  taken  for  the  regular  channel  over  the  bar.  This  was  the 
case  with  the  steam  schooner  Emily ,  which  came  into  Coos  Bay  via  this  swash  chan- 
nel soine  time  this  spring,  but  it  took  her  nearly  three  or  four  days  to  get  across  the 
sands,  and  she  was  in  a  bad  condition  when  she  got  in,  as  may  be  imagined. 

In  this  swash  channel  the  tides  begin  to  flood  from  one-half  to  a  whole  honr  sooner 
than  in  the  main  channel,  at  least  the  surface  currents  run  in  there  before  they  clo  in 
the  main  channel. 

For  five  or  six  days  subsequently  to  my  arrival  in  Empire  City  the  weather  was 
f^^ggy  *"d  thick,  and  the  water  rough  during  the  mornings,  when  the  tide  was  AikhI- 
ing;  but  some  of  the  beacons  required  attention,  and  we  locate<l  the  low- water  Un**» 
on  the  sand  spit  as  far  as  possible,  as  well  as  the  present  end  of  the  jetty,  nearly  aU 
of  which  was  done  by  sextant  observations.  In  all  about  4.3  miles  of  low- water  line 
were  located.  The  shifting  character  of  these  sand  spits  is  very  easily  understood 
when  once  a  person  has  walked  upon  them,  for  the  sand  affords  a  very  uncertain 
^ footing,  as  it  is  practically  all  afloat,  and  one  has  to  be  constantly  on  the  move  or  else 
*he  is  likely  to  sink  down  considerably  further  than  is  consistent  with  comfort. 

Ou  the  10th,  11th,  and  12th  of  March,  the  weather  was  good  and  the  bar  very 
smooth,  and  on  these  days  on  the  flood  tide,  we  were  sounding  on  the  bar,  and  while 
the  tide  was  ebbing  we  sounded  outride  the  bar  with  the  idea  of  determining  if  any 
change  had  taken  place  in  these  depths  outside.  These  lines  run  outside  the  bar 
were  pretty  well  apart,  but  suffice  to  show  how  very  little  change  had  taken  place 
since  the  last  outside  survey  in  1885.  The  outside  contours  bad  then  practically  the 
same  position  as  now,  but  the  contoui-s  in  near  the  bar  have  mov'ed  out  about  1,000 
feet  since  then. 

Since  the  last  survey  of  the  bar  in  August,  1891,  the  channel  has  improved  con- 
siderable as  to  depth,  but  there  is  no  longer  the  straight  course  out  to  sea  that  theie 
was  in  1891.  Now,  the  channel  extends  from  Coos  Head  past  Guano  Rock,  ont  to- 
ward the  bar  buoy,  but  before  reaching  the  latter  swings  off  to  the  northward,  and 
then  again  more  to  the  w' est  ward  and  over  the  bar.  There*  is  now  about  9  feet  more 
water  over  the  bar  than  in  August,  1891,  as  it  is  now  possible  to  carry  a  least  depth 
of  18  feet  at  mean  lower  low  water  out  to  sea.  It  was  extremely  fortimate  that  theiv 
were  such  favorable  conditions  for  making  this  survey  of  the  bar,  as  for  months 
previously  and  weeks  subsequently,  it  would  have  been  impossible  to  have  soanded 
the  bar  channel,  on  account  of  the  roughness  of  the  sea. 

We  set  out  a  number  of  floats  at  various  times,  but  mainly  on  the  ebb  tide,  as  that 
was  the  most  convenient  time,  as  we  always  tookadvantageof  every  minute poasible 
of  the  flood  to  sound  the  bar.  When  the  ^oats  were  started  in  on  the  ebb  tide  in 
the  channel  they  moved  at  an  average  rate  of  about  4  miles  an  hour  for  about  2.00i) 
feet  on  each  side  of  the  bar.  but  their  rate  of  speed  was  deerease<l  as  they  gi4 
further  and  further  away  fnnn  t  hr  hwv.  The  great  mass  of  the  water  passing  out  «m 
the  ebb  tide  would  seem  to  be  uiuiir.M  t«'d  by  any  littoral  current  until  about  a  mile 
out  beyond  the  bar  when  it  begins  to  bo  ddlectod  \/o  the  north  or  the  aouth,  accord- 
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ing  to  the  direction  in  which  the  littoral  current  is  moving.  There  were  a  number 
of  floats  pat  in  a  conple  of  thousand  feet  outside  the  bar  on  a  flood  tide,  and  they 
worked  in  toward  the  bar  very  slowly,  not  averaging  1,000  feet  per  hour,  even  with  a 
slieht  wind  from  the  northwest,  and  as  the  tide  changed,  they  began  to  work  south  out- 
side the  bar,  with  vety  litUe  increase  in  velocity,  toward  the  inside  of  Yokam  Point. 

Subsequently  three  other  floats  were  tried  on  the  ebb  from  well  inside  of  Coos 

ead,  and  as  a  result  of  observing  them,  I  should  judge  that  the  amount  of  water 
Hassing  out  over  the  spits  was  not  very  great  in  comparison  with  the  amount  pass- 
png  ont  the  channel.  One  float  was  put  in  well  toward  the  end  of  the  jetty  and 
iwent  out  directly  over  the  north  spit,  while  the  other  two,  being  more  in  the  main 
channel^  followed  the  same  well  out  beyond  Guano  Rock,  when  one  of  them  being 
more  to  the  south,  began  to  be  drawn  toward  the  south  spit,  and  Anally  passed  out 
to  sea  over  that  spit,  while  the  other  followed  the  main  channel  for  awhile  and 
then  slipped  out  to  the  north  of  the  bar  buoy. 

On  thie  ebb  tide  there  is  a  very  noticeable  and  interesting  tide  rip,  as  the  current 
on  the  bar  proper  must  run  at  the  rate  of  5  miles  per  hour,  or  perhaps  faster,  whirh, 
combined  with  the  swell  rolling  in,  makes  an  extremely  rough-looking  bar,  on 
which,  however,  there  is  really  only  a  bad  chop  sea,  but  to  anyone  who  did  not 
know  the  channel,  from  ranges  on  shore,  it  would  be  impossible  to  pick  it  out  at 
such  a  time,  on  account  of  the  nasty  looking  and  ever-changing  seas  on  the  bar. 

While  the  tide  is  running^  out  this  way  toe  whole  mass  of  water  is  seen  to  can-y 
sand  in  great  quantities,  which  is  probably  deposited  in  the  smoother  water  a  short 
distance  beyond  the  bar,  as  soundings  show  2  or  3  feet  less  wat-er  just  outside  the 
bar,  if  taken  on  an  ebb  tide  instead  of  on  the  flood. 

1  was  told  that  frequently  the  greatest  current  runs  directly  under  Coos  Head, 
but  during  this  survey  the  water  seemed  to  have  a  greater  velocity  upon  the  bar. 

The  littoral  currents  would  seem  to  be  directly  aifected  by  the  wind  and  its 
changes,  and  during  the  summer  months  when  the  wind  is  from  the  northwest  the 
general  trend  of  the  current  is  southerly,  and  in  winter  with  the  prevailing  south- 
erly winds  the  current  is  nearly  always  moving  to  the  north. 

I  had  several  conversations  with  the  men  on  the  bar  tugs  and  with  Capt.  James 
Magee,  of  the  Hunter,  in  particular,  as  I  know  he  is  a  very  observant  man  and  one 
on  whose  word  and  judgment  reliance  can  be  placed.  All  the  bar  men  are  unani- 
mous in  their  opinions  in  regard  to  the  action  of  the  winds  imon  the  littoral  cur- 
rents and  tiieir  general  <lirections,  but  they  notice  very  little  of  a  littoral  current  in 
near  the  bar,  but  it  is  always  noticeable  at  the  whistling  buoy  where  the  current 
often  runs  from  1  to  2  miles  per  hour.  This  alongshore  current  is  usually  percepti- 
ble from  one-fourth  to  15  miles  offshore ^and  its  direction,  at  least  on  the  surface, 
usually  shifts  with  a  change  of  wind,  and  oftentimes  before  the  wind  changes,  in  the 
same  way,  that  the  direction  of  the  swell  will  change  before  the  wind  shifts. 

At  times  a  slight  eddy  has  been  noticeable  in  near  the  bar  with  a  direction  opposite 
to  that  of  the  main  littoral  current.    The  presence  of  this  eddy,  or  of  so  slight  a 
littoral  current  in  near  the  bar  is  du€f,  I  think,  to  the  fact  of  the  proximity  of  Cape 
Gregory,  which  helps  to  form  the  small  bay  in  which  the  entrance  to  Coos  Bay  is  ' 
situated. 

At  the  time  of  this  survey  the  prevailing  winds  were  about  shifting  from  the 
southwest  to  the  northwest,  and  one  day  the  littoral  current  would  be  in  one  direc- 
tion, and  the  next  day  perhaps  rnnning  exactly  opposite,  on  account  presumably  of 
the  wind  shifting.  As  an  example,  on  Thursday,  March  10,  out  at  the  whistliug 
buoy  there  was  a  strong  northerly  current  with  the  wind  blowing  strongly  firom  the 
sou&west,  from  which  there  was  quite  a  heavy  swell  noticeable  outside  the  protec- 
tion of  Cape  Gregory^  while  on  the  following  day,  Friday,  there  was  a  rather  strong 
southerly  current  with  the  sea  very  smooth  indeed,  and  practically  no  wind,  what 
little  there  was  coming  from  the  northwest.  On  Saturday  the  conditions  were  very 
much  the  same  as  on  friday,  only  with  less  current  and  a  little  more  wind. 

Capt.  Magee,  of  the  tug  Hunter,  states  that  the  best  water  and  safest  channel  is 
always  found  when  the  channel  across  tiie  bar  is  in  its  most  southern  position,  t.  e., 
about  500  or  1,000  feet  south  of  the  present  position  of  the  bar  buoy.  It  is  safest 
because  it  aftbrds  the  shortest  and  most  direct  route  out  to  the  sea,  and  enables  a 
vessel  generally  to  take  the  swell  head  on,  or  nearly  so.  At  one  time,  when  the 
channel  was  in  the  above  position,  there  were  27  feet  at  low  water  across  the  bur. 

It  would  have  been  inconvenient  to  have  plotted  the  lines  as  we  ran,  on  account 
of  the  lack  of  a  reliable  recorder  and  proper  drafting  facilities,  etc.,  on  board  the 
Hunter.  I  did  most  of  the  recording  myself,  and  Mr.  Folhemus  and  Mortou  L.  Tower 
read  the  sextants  during  this  survey.  The  lea<ling  was  done  by  tlie  deckhand  of  the 
Hunter,  who  proved  quite  competent. 

Very  respectfully,  your  obedient  servant, 

J.    R.    SAVAtJE. 

Capt.  T.  W.  SvMONS, 

Corps  of  Engineers,  U,  S.  A.  r^r^r^n]t> 
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Recomnundati&m  and  remarks. — The  woik  already  done,  under  the 
present  project  at  Coos  Bay.  has  produced  such  tine  results  that  the 
belief  is  encouraged  that  for  a  sum  of  money,  considerably  less  than 
the  estimated  cost,  the  entrance  to  the  bay  can  be  improved  to  the  ex- 
tent specified  in  the  report  of  the  Board  of  Engineers  of  1888. 

During  the  past  year,  owing  to  the  general  depression  of  business 
all  over  the  Pacific  Coast,  the  commerce  has  not  shown  much  increase, 
but  a  great  deal  of  attention  has  been  bestowed  upon  the  great  coal 
fields  of  this  section,  and  it  is  believed  that  soon  several  of  these  will 
be  opened  and  the  coal  shii)ped  to  tlie  markets  of  the  world. 

In  prosecuting  works  of  tbis  kind  it  is  desirable  to  remember  that  a 
considerable  portion  of  the  auxiliary  construction  and  plant  is  of  a 
perishable  nature,  such  as  the  pile  tramway,  wharves,  scows,  etc.,  and 
that  economy  dictates  that  once  commenced  the  work  should  be  prose- 
cuted to  completion  before  the  final  destruction  of  these  perishable  por- 
tions. 

At  Coos  Bay  a  very  excellent  plant  is  on  hand  and  every  facility  for 
pushing  the  work.  In  order  to  carry  on  the  work  with  the  utmost 
vigor  and  economy  an  appropriation  of  $500,000  is  recommended  for 
the  next  fiscal  year. 

Futtire  operations. — ^With  any  money  which  may  become  available 
under  new  appropriations  it  is  expected  to  push  the  work  of  extending 
tbe  north  jetty  as  rapidly  as  possible. 

The  report  of  Mr.  J.  S.  Polhemus,  engineer  in  direct  i)ersonal  charge 
of  the  work,  is  herewith. 

Money  statement. ' 

July  1, 1891,  balance  unexpended $68,909.52 

Amounts  expended  by  Treasury  Department $285. 26 

June  30,  1892,  amount  expended  daring  fiscal  year Gl,  87(5. 17 

62,161.43 

July  1,  1892,  balance  uuexpended 6, 748. 09 

July  1,  1892,  outstanding  liabilities 950. (K) 

July  1,  1892,  balance  available 5,798.09 

Amount  appropriated  by  act  approved  July  13,  1892 210, 000. 00 

Amount  available  for  fiscal  yetu*  ending  June  30,  1893 215, 798. 09 


'  Amount  (estimated)  required  for  completion  of  existing  project 2, 131, 412. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 

30,  18H4 500,000.00 

Submitted  in  conijdiance  with  requirements  of  sections  2of  river  and 

harbor  acts  of  18()6  and  U  G7. 


REPORT  OF  MR.   J.   8.   POLUEMUS,    ASSISTANT  ENGINEER. 

Empikk  City,  Okkuon,  June  15, 1S93. 

Captain:  I  bave  the  honor  to  submit  the  following  report  of  operations  on  the 
work  under  your  charge  of  improving  the  entrance  to  Coos  Bay,  Oregon,  for  the 
fiscal  year  ending  Juno  30,  1892. 

At  the  date  of  the  last  annual  rejjort,  June  30,  1891,  we  had  nearly  completed  the 
installment  of  the  working  plant.  The  wharf  and  buildings  for  (juarters  and  shoj»s 
were  finished.  The  hoisting  engine  and  wharf  derrick  were  heing  used.  The  11-ton 
Baldwin  loccunotive  was  at  work  hauling  materials  of  construction,  and  the  large 
revolving  jetty  pile-driver,  receive«l  in  i»ieces  from  the  work  at  the  mouth  of  the 
Columbia  Kivcr,  had  been  assomblod  and  was  nearly  ready  to  be  used  extending 
the  tramway.  ^  I 
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The  shoie  portion  of  the  jetty  tramway  had  been  extended  nearly  1,600  feet  from 
the  receiving  wharf.  Only  four  of  the  geared  dump  cars  had  been  received  from 
Fort  SteveuB. 

During  the  past  fiscal  year  operations  at  Coos  Bay  consisted  chiefly  in  coutinnine 
the  work  already  begun  with  tne  $125;000  appropriated  September  19;  1890,  of  which 
the  available  balance  was  Horaething  over  $56,000. 

It  was  the  extension  of  the  north  jetty  under  the  general  plans  approved  by  the 
Board  of  United  States  Engineers  October  27, 1889.  From  30  to  40  men  were  employed 
at  the  spit,  and  the  jetty  as  completed  consists  of  a  ridge  of  pieces  of  rock  dumped 
on  a  foundation  mattress  of  brush  fascines  20  feet  wide.  Its  crest  is  brought  up  to 
ordinary  high-tide  level,  and  the  enrockment  takes  such  slopes  as  the  surges  natur- 
ally produce,  being  about  2  to  I.  The  mattress  is  laid  and  the  rock  dumped  from  a 
double-track  pile-trestle  tramway,  constructed  in  advance  by  an  overhang  revolving 
pile-driver.  Early  in  July'  the  last  of  the  four  large  scows  for  transporting  the 
stone  was  completed.  In  the  same  month  we  finished  the  gridiron  for  brusn,  50 
feet  by  400  feet,  and  a  coal  bunker  12  feet  by  30  feet.  Also  a  trestle  spur  track 
abont  300  feet  long  to  accommodate  cai*8  not  in  use.  Finding  our  car  shop  not  large 
enough  for  the  work,  we  oxtende<l  it  into  the  locomotive  house,  and  erected  another 
building  for  the  latter  20  feet  by  30  feet. 

ExUmiion  of  jeity  tramway. — ^As  before  stated,  at  the  commencement  of  the  fiscal 
year,  the  tramway  had  reached  a  point  about  1,600  feet  from  the  receiving  wharf. 
It  consists  of  a  double  track,  3-foot  gauge  railway,  13  feet  from  center  to  center  be- 
tween tracks,  resting  on  longitudinal  stringers  of  fir  12  by  16  inches  by  32  feet,  sup- 
ported on  four  pile  bents  16  feet  apart,  capped  with  fir  timbers  12  by  12  inches  by 
22  feet.    Two  3  by  12  inch  planks  are  placed  between  the  tracks  for  footwalks. 

The  track  runs  level  from  the  wharf,  and  the  elevation  of  top  of  rail  is  21i  feet 
above  the  plane  of  mean  lower  low  water. 

Tlie  tramway  was  extended  by  means  of  the  large  jetty  pile-driver  with  its  10  by 
6  by  10  inch  Worthington  steam  pump  and  water  jets.  It  is  the  same  driver  witu 
which  the  greater  part  of  the  jetty  tramwajr  at  the  mouth  of  the  Columbia  River 
was  built,  and  a  good  general  description  oi  the  machine  and  its  working  is  given 
in  Mr.  Hegardt's  report  to  Maj.  Ilandbury  on  page  3021,  Report  of  Chief  of  Engi- 
neers, 1890,  except  that  our  machine  has  only  single  trucks  of  a  somewhat  difierent 
pattern.    It  proved  an  efiicient  machine  in  this  locality. 

The  piles  used  wore  of  fir  from  45  to  56  feet  long  and  about  17  inches  in  diameter 
at  butt,  and  cost  4^  cents  per  foot.  They  were  pumped  into  the  sand  from  20  to  27 
feet.  The  hydraulic  jets  were  supplied  by  means  of  a  10  by  6  by  10  inch  Worthing- 
ton duplex  8t<'ani  pump,  with  hose  connection  attached  to  two  1^-iuch  pipes  tempo- 
rarily secured  to  each  pile  with  staples. 

These  pipes  were  drawn  up  when  the  pile  top  had  reached  a  point  within  a  few 
inches  of  its  required  elevation,  and  it  was  then  driven  to  grade  by  a  few  blows  of 
the  hammer,  thus  obviating  the  necessity  of  sawing  it  off. 

The  piles,  lumber,  and  rails  were  run  out  to  the  driver  from  the  storage  platforms 
on  ordinary  fiat  cars.  Up  to  the  present  time  we  have  not  found  it  necessary  to  use 
Sway  braces  on  the  tre«tle,  but  in  future  this  will  be  required.  • 

The  pile-driver  crew,  including  those  employed  preparing  and  loading  piles  and 
lumber,  eoiiHisted  of  eleven  meu  with  daily  wages  amounting  to  $29.50. 

After  the  surf  was  reached  the  average  daily  extension  was  four  bents,  or  64  feet 
of  completed  tramway.  The  greatest  day's  work  was  five  bents,  and  during  the 
month  of  September  a  total  tramway  extension  of  1,280  feet  was  accomplisned, 
although  we  did  not  work  continuously  on  account  of  the  weather. 

The  actual  cost  for  one  16-foot  bent  of  tramway,  being  the  average  of  the  season, 
is  as  follows : 

1,384  feet  B.  M.  lumber  at  $9. 50 $13.15 

4  50-foot  piles,  200  feet  at  5  cents 10.00 

640  pounds  steel  rail  at  $50  per  ton 16. 00 

2  rail  joints 85 

11  pounds  railroad  spikes  at  3.6  eenU 40 

60  pounds  drift  bolts  at  ;j  cents 1. 80 

Labor  (average  season) 9. 83 

Total  cost  one  bent *52.03 

Cost  per  running  foot 3. 25 

From  the  wharf,  the  first  1,600  feet  of  tramway  is  located  above  extreme  high- 
water  mark;  the  next  1,392  feet  is  between  extreme  high  water  and  ordinary  low 
water.  Immediately  after  passing  low- water  mark,  a  small  swash  channel  was  crossed 
about  500  feet  wide  and  from  6  to  8  feet  deep  at  low  tide.     Beyond  this  channel  on  the 

*  No  allowance  is  made  for  first  cost  of  plant. 
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jetty  line,  the  Band  spit  was  swash  at  low  tide  except  toward  the  jetty's  present 
outer  end.  where  the  depth  was  from  4  to  6  feet  at  low  tide.  (See  profile  of  Jetty 
forwarded  to  yon  in  February  last. 

The  tramway  from  a  point  about  1,335  feet  from  the  wharf  is  on  a  curve  with  a 
radius  of  3,400  feet. 

We  commenced  to  use  the  jetty  pile-driver  July  15,  and  stopped  driving  piles  and 
hauled  it  in  October  1,  1891. 

The  total  extension  is  303  bents,  mostly  16  feet  apart,  or  about  4,800  feet  from  the 
receiving  wharf  on  the  bay  channel,  of  which  the  outer  1,808  feet  is  beyond  where 
the  low  water  was  at  the  beginning  of  operations.  All  trumway  work,  as  well  as 
the  making  of  the  brush  mattresses  and  dumping  the  rf>ck,  was  done  by  hire<l  labor. 

Brush  mattress  work. — A  center  bmsh  mattress  20  feet  wide  and  3  feet  thick  was 
placed  on  the  sand  about  the  piles,  from  bent  103  to  the  sea  end,  a  distance  of  3,200 
feet. 

Where  it  could  not  be  built  directly  on  the  sand,  it  was  made  on  a  grillage  of 
poles  suspended  by  ropes  fastened  to  iron  hooks  from  the  tramway  end  lowered  into 
place,  and  quickly  sunk  by  a  few  car  loads  of  the  smaller-sized  rock. 

The  mattresses  are  made  by  binding  with  rope,  or  wire,  three  courses  of  brush 
fascines,  20  feet  long  by  about  1  foot  in  diameter,  between  grillages  of  fir  poles 
crossed  every  4  feet,  the  latter  being  7  inches  in  diameter  at  butt  and  24  feet  long. 

The  fascines  were  of  fir,  cedar,  or  hemlock  brush,  choked  and  bound  with  4  ties 
of  3-ply  bale  rope.  Old  rope  and  No.  12  annealca  wire  were  used  for  the  main 
lashings. 

The  poles  and  fascines  were  mostly  obtained  by  contract. 

The  poles  from  Mr.  6.  W.  Logp^ic,  at  22  cents  apiece  on  scow  at  Catching  Slough. 
It  cost  7  cents  apiece  to  deliver  them  at  the  works,  and  about  2  cents  apiece  more  to 
unload  them  and  store  them. 

We  received  in  all  2,353  poles,  and  have  about  100  left  on  hand. 

Mr.  Patrick  O'Neil  had  tne  brush  contract  at  $2  per  cord  on  scows  at  various  points 
on  the  bay,  which  we  had  to  tow  to  the  works.     He  furnished  1,157  cords. 

It  cost  about  30  cents  a  cord  more  to  tow  the  brush  to  the  north  spit,  and  about 
18  cents  to  unload  and  place  it  on  the  gridiron. 

On  account  of  slowness  of  delivery,  we  increased  our  supply  by  hired  labor^  getting 
366  cords  from  the  thickets  about  Empire  City  at  a  cost  of  a  Uttle  less  than  $2  per 
cord  on  scows. 

We  used  altogether  1,523  cords,  including  about  100  cords  left  on  the  gridiron. 

In  addition  to  the  regular  center  mattress  laid  throughout  the  outer  3,200  feet  of 
jetty,  a  double  mattress  was  placed  for  160  feet  between  bents  100  and  110,  where  the 
jetty  crossed  the  deepest  part  of  the  swash  channel.  Side  mattresses  were  placed  ou 
the  west  of  the  jetty  for  384  feet,  and  ou  the  east  or  the  bay  side  between  bents  66 
and  103,  a  distance  of  592  feet. 

The  cost  per  running  foot  of  mattress  20  feet  wide  and  3  feet  thick  was  $1.24. 

It  will  probably  be  necessary  to  lay  side  mattresses  on  future  jetty  extension. 

Stone  supply, — ^The  stone  was  supplied  under  contract  with  Mr.  William  E.  Baines, 
of  Marshfield,  who  quarried  and  delivered  it  on  board  Government  scows  at  the  north 
spit  for  75  cents  per  ton' of  2,000  pouiidH,  the  stone  being  measured  by  water  dis- 
placement of  scows. 

He  was  allowed  to  obtain  the  Ktoiie  from  the  Government  quarry  on  the  North  Fork 
of  Coos  River,  about  23  miles  from  the  works. 

The  stone  is  a  moderately  soft  sandstone  with  a  specific  gravity  of  about  2.25. 

He  used  the  steamer  Express  at  first  to  tow  the  scows,  but  alter  she  was  burned  at 
Marshfield  the  steamer  AntelopCj  a  small  propeller  with  a  10  by  12  inch  engine,  was 
substituted. 

He  commenced  delivery  August  24,  1891,  and  towed  down  the  last  loatl  April  5, 
1892.    He  supplied  100  scow  loads,  equal  to  23,923  tons. 

The  pieces  of  rock  averaged  2  tons,  aud  about  one-fourth  of  it  4  tons. 

It  cost  us  8  cehts  to  unload  and  dimip  it  on  the  jetty,  not  including  cost  of  plant. 
It  was  neariy  all  dumped  in  the  middle  between  the  tracks,  aud  made  an  enrock- 
ment  on  the  center  mattress  from  bent  103  to  the  sea  end,  a  distance  of  3,200  feet,  of 
which  the  outer  1,800  feet  was  beyond  low- water  mark. 

The  elevation  of  crest  of  dump  was  not  below  ordinary  high-water  level  at  ths 
close  of  the  work.  Only  one  derrick  was  used  ou  the  wharf,  opera t<'d  by  a  double 
cylinder  10  by  12  inch  Lid^erwood  hoisting  engine  and  i-inoh  diameter  steel- wire  ropt* . 

A  Hingle  11-ton  locomotive  sind  20  geared  duinj*  cars  and  4  Hat  cars  were  U8«l. 
With  this  rig  we  could  unload  a  scow  lotul  of  2i'i()  tons  in  six  to  eight  hours. 

We  UHed  Cooh  Bay  coal  at  $3  per  ton  as  fuel  for  the  locimiotiv^  and  <lriftwood  cut 
up  for  the  hoisting  euirjne. 

The  train  crew  consisted  of  one  engine-driver  and  one  brakemuu,  w^io  altio  duiiijietl 

*''*'«*™-  Digitized  by  Google 


APPENDIX    TT — REPORT   OF   CAPTAIN   SYMONS.  2677 

Five  men  worked  on  the  scows  and  fonr  on  the  wharf,  including  engineer  of 'hoist- 
ing engine. 

Eight  scow  loads  of  the  poorer  rock  were  damped  on  the  side  mattressea  on  the 
bay  or  east  side  of  tramway  for  592  feet  between  bents  66  and  103  to  prevent  the 
threatened  encroachment  of  the  bay  channel  at  this  place. 

Clo9e  of  active  operations. — Active  operations  closed  soon  aft^er  the  delivery  of  stone 
ceased  for  want  of  safflcient  funds  to  continne  purchase,  about  the  middle  of  April. 
The  four  stone  soows  were  moored  alongside  the  boom  at  Yarrow,  Away  from  the  in- 
fluence of  the  teredo,  and  the  sheathing  taken  ftom  their  decks.  The  pile-driver 
was  housed  on  the  tum-ont  prepared  for  it,  the  locomotive  and  hoisting  engines 
painted  and  oiled,  and  the  smaller  tools  and  appliances  put  away. 

Jteclamatian  of  eand  dunes. — ^With  a  view  to  the  future  work  of  reclaiming  the 
dunes  of  the  north  spit,  to  prevent  the  winds  from  carrying  the  sand  into  the  buy, 
some  experimental  work  was  done  to  ascertain  the  most  suitable  plant  growths  and 
the  most  advisable  time  of  the  year  for  planting. 

Thirty  sacks  of  Holland  ^rass  roots  were  obtained  from  the  €k>lden  Gate  Park 
commissioners,  of  San  Francisco,  and  set  out  in  the  sands  here  April  30,  over  a  ye-ur 
ago.  We  planted  about  3  lucres  with  it,  but  only  one  quarter  of  it  lived ;  but  I  notice 
that  which  survived  has  commenced  to  spread  and  grow. 

TMs  spring  we  received  100  sacks  of  tne  same  kmd  of  grass  roots,  and  set  it  out 
about  a  month  earlier,  planting  5  or  ^  acres.  We  set  the  small  bunches  of  roots 
about  14  inches  deep  in  the  sand  and  2  or  3  feet  apart.  Up  tp  date  nearl v  every  bunc>h 
appears  to  be  growing  well,  and  I  believe  it  is  the  most  suitable  growth  to  start  this 
work  with. 

Last  fall  we  gathered  about  10  bushels  of  seeds  of  plants  native  to  the  spit,  and  30 
bushels  of  Marine  pine  and  spruce  cones,  and  shook  out  and  planted  the  seeds  this 
spring.  We  also  planted  50  bushels  of  oats,  25  bushels  of  barley,  and  5  bushels  of 
assorted  grass  seed. 

Severe  storms  continued  late  this  spring,  and  I  fear  most  of  the  oats  and  barley  is 
destroyed. 

We  also  planted  a  sack  of  Scotch  broom  and  other  seeds,  and  transplanted  400 
small  Marine  pioe  and  spruce  trees,  and  set  out  a  number  of  willow  cuttings. 

The  exposea  spit  is  a  very  difficult  place  to  get  any  growth  start^^  and  fcom 
present  experience  I  think  the  Holland  grass  is  the  best  to  begin  with,  supple- 
mented with  seeds  of  native  plants  and  Marine  pine. 

It  will  probably  be  necessary  to  cover  the  higner  dunes  with  a  protection  of  brush 
until  the  plant  life  gets  started.  We  built  a  barb  wire  fence  one-third  of  a  mile 
long  across  the  spit  from  bay  to  ocean  to  prevent  cattle  from  straying  down  and  in- 
terfering with  the  grass  plantations. 

Toimn^.— According  to  our  contract  with  Mr.  Baines,  we  were  entitled  to  the  use 
of  his  boat  when  she  was  not  employed  in  towing  the  rock  scows.  Although  we 
got  some  work  out  of  the  boat  in  this  way,  we  were  obliged  to  hire  considerable 
extra  towing  to  transport  the  brush,  poles,  piles,  coal,  etc.  We  employed  the  local 
boats  for  this  purpose  at  an  agreed  price  per  trip.  We  often  experieneed  delays  and 
found  this  method  inconvenient,  and  I  would  recommend  for  another  appropriation 
the  charter  or  purchase  of  a  good-slzeil  steam  launch  to  tend  on  the  works,  tow  small 
scows  and  piles,  and  deliver  supplies. 

Water  supply. — ^The  large  and  shallow  well  in  the  sands  of  the  north  spit  furnished 
a  copious  supply  of  fresh  water  at  the  works.  It  was  pumped  into  an  elevated  tank 
by  an  8-foot  Aeromotor  windmill. 

Plant. — Wo  received  from  theOovemment  works  at  Fort  Stevens  20  geared  dump 
cars,  which  came  knocked  down  for  ease  in  shipment.  Theee  we  assembled  at  the 
jetty. 

We  have  on  hand  now  the  following  plant,  all  in  good  order:  Fonr  large  stone 
scows,  described  in  last  Annual  Report;  one  small  scow  40  by  14  by  4;  one  11-ton 
trailing  truck  Baldwin  locomotive ;  twenty  geared  dump  cars  (Fort  Stevens  pattern) ; 
four  flat  cars;  two  mattress  cars;  four  push  cars;  one  jetty  pile-driver;  ono  double- 
cylinder  10  by  12  Lidgerwood  hoistin^^  engine;  one  small  hoisting  engine;  an  outfit 
of  small  boats,  oars,  pumps,  blacksmith  tools,  saws,  sledges,  axes,  hose,  stoves,  and 
other  small  tools  and  appliances. 

Results  accomplished  and  changes  effected  to  date. — ^Immediately  after  the  extension  of 
the  north  jetty  across  the  swash  channel  the  sands  on  the  sea  side  began  to  accumu- 
late and  have  built  up  above  low-water  level  nearly  to  its  end.  At  the  same  time 
the  extremity  of  the  north  spit  commenced  to  cut  away  along  its  southern  and  east- 
em  edge,  widening  and  straightening  the  channel.  In  October  the  depth  on  the  bar 
began  to  rapidly  improve. 

Whereas  for  the  year  previous  the  least  depth  at  mean  low  water  in  the  bar  chan- 
nel had  been  about  10  or  11  feet,  as  soon  as  the  jetty  was  extended  to  its  present 
length  it  attained  a  depth  varying  from  16  to  18  feet  at  the  same  stagei^f  tide,  which 
hos  been  maintained  ever  since  for  a  period  of  eight  months,    j^i^^^  ^^  CjOOQIC 
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A  survey  of  the  bar  was  made  last  March,  which  shows  18  feet  at  mean  low  water. 

Miscellaneous. — While  the  work  was  in  -progress  last  fall  a  set  of  photographic 
views  was  taken  by  Mr.  Biatt,  illnstratiug  the  manner  of  constniction. 

A  careful  record  of  the  commercial  statistics  for  the  port  of  Coos  Bay  has  been  kept 
for  the  past  fiscal  year  and  forwarded  to  you  monthly. 

A  survey  of  quarry  sites  on  Cofjs  River  was  finished,  and  a  small  dwelling  for  use 
of  overseer  is  now  being  built. 

Very  respectfully,  your  obedient  servant, 

J.  S.  POLHEMUd, 

Assistant  Engineer, 
Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  kSTATISTICS. 

Coos  Bay  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  on  the 
bay,  is  the  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  on  the  south 
side  and  west  of  the  entrance. 

The  following  returns  are  furnished  by  Mr.  J.  S.  Polhemus,  assistant  engineer  in 
charge  of  works  at  Coos  Bay,  and  are  for  the  fiscal  year  ending  June  30,  1892 : 

^fTtraZ*  and  departures  of  vessels. 


ArrivAls  — 
Departures . 

Total. 


tuDxiage. 


153,188 


Schooner  Folanlc not  tonn..  98.51 

Schooner  Nonoma  La  lUiz <lo 57. 38 

Steam  launch  Faum do 7 

Schooner  Botchead  (rebuilt  from  old  tug  (  olinnbia) do 103 

Number  of  passengers  arrived  by  sea 1,  'ATtH 

Number  of  passengers  departed  by  sea 1,  (>S9 

No  new  routes  of  travel  have  been  established  on  the  bay  since  date  of  last  annual 
report. 


Article. 


Exports. 

^™^^ {tons 

T  „♦.!,.  C  number. 

^**^ Jtons.... 

Broom  handles tons . 

Siiruce  stay  OB number. 

skip  knees do. . . 

Coal tons. 

Matchwood l^^"- 

K'o- ■  ■{r.Z'!':!: 

Chittim  bark tons. 

Salmon : 

Canned do. . . 

Salt do... 

Apples do. . . 

Pears do. . . 

Potatoes do. . . 

Cheese do . . . 

Eggs dozen. 


Quantity. 


40, 80),  537 

81, 105 

5.814,r»00 

1,453 

11 

3,126,444 

19:i 

36,183 

2, 074 

5,309 

203 

142 

•  36 


Article. 


Butter tons 

Hides  and  leather do 

Horax do 

Miscellaneous  freight d(» 

Pickets <lo 

liarrel  heads number . . 

Jiurrel  hoops do 

Spars do 

Machinery,  etc tons. . 

Kiiilroad  ties do 

Chickens dowq: . . 

Hod  wood  boxes number. . 

Specie,  $3,776 

Total tons . . 


Imports. 


67.9 

3:j 

76.5  I!  General  merchandise  and  niAchln- 

.2  I       erv,  $376,000 tons.. 

216.9   '  Spet'ic,  $41,254.88 

6.1    I 
1,050       I  Total tons.. 


Quantity. 


•     14.3 
5.2 
75 
4,499 
74.7 
144.442 
160,000 
26 
70 
165 
37 
10,000 


129, 542. 8 


.522.7 


7, 522, 7 


Estimated  value: 

Imports $417,254.88 

Export* /T?:^  1,338,446.00 

Digitized  by  VjOO'. 
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TT  3. 

IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

Description  of  origitial  condition. — Just  below  Scottsburg,  the  head 
of  navigation  on  the  Umpqua  River,  are  five  sandstone  bars  or  ledges 
12  to  15  feet  wide  and  submerged  from  Tfoot  to  2  feet  at  low  tide  on 
a  low-river  stage.  Tiiey  are  separated  by  pools  about  150  feet  wide 
and  from  5  to  10  feet  deep  at  low  water. 

Flan  of  improvement. — The  honorable  Secretary  of  War  having  au- 
thorized the  expenditure  of  the  balance  remaining  of  the  appropriation 
of  March  3,  1871,  vi^,  $4,685.89  in  improving  the  river  below  Scotts- 
burg,  a  project  was  submitted  and  approved  in  1885  for  making  at  an 
estimated  cost  of  $4,056,  a  channel  50  feet  wide  and  3  feet  deep  at  low 
water  through  the  rock  ledges  above  described,  by  drilling  and  blast- 
ing the  rock  and  removing  the  broken  pieces  to  deeper  water  in  the 
pools. 

in  September,  1880,  a  survey  was  made  of  the  Umpqua  Eiver  from 
Scottsburg  to  it^  mouth,  and'  a  project  prepared  for  its  improvement 
which  was  submitted  January  16,  1890.  This  project  provides  for  the 
removal  of  rock  bowlders  and  ledge's  in  the  wharf  basin  at  Scottsburg, 
and  below  this  basin  with  the  view  of  opening  a  channel  way  50  feet 
in  width  and  4  feet  in  depth  at  low  water.  The  project  was  approved 
under  date  of  October  28, 1890. 

The  estimated  cost  of  completing  the  project  was  $9,000. 

APPROPRIATIONS. 

Act  of— 

March  3, 1871 $22,500 

August  n,  1888 2,000 

September  19,  1890 9,000 

Total 33,500 

Amount  expenfJrd  io  Jane  oY>,  /w;. — Tiic  amoniit  crqi'Mulcd  on  the 
project  to  June  ;U),  18IU,  was  }■  J,9l)J.42. 

Results  obtained  to  Jung  30, 1S91. — The  result  obtained  was  a  naviga- 
ble channel  50  feet  wide  and  2  feet  deep  at  low  water,  extending  nearly 
through  the  reefs  below  Scottsburg,  where  formerly  there  was  only  a 
foot  or  less  in  depth. 

Amount  expended  during  fiscal  year  ending  June  30, 1892. — The  amount 
expended  during  fiscal  year  ending  June  30,  1892,  was  $7,252.74. 

Results  obtained  to  June  30, 1892. — ^The  project  was  nearly  completed. 
Before  it  could  be  entirely  completed,  however,  the  water  in  the  river 
rose  and  became  muddy,  so  that  the  finishing  touches  could  not  be 
given.  There  are  in  consequence  some  points  of  rock  which  will  have 
to  be  removed  before  tlie  project  can  be  considered  as  fully  completed. 

Report  of  operations. — Mr.  0.  M.  Carlson  was  phiced  ip  charge  of  the 
works  of  rock  removal  on  the  Umpqua.  This  work  commenced  in  July, 
1891,  and  continued  until  November,  1891. 

During  this  time,  955  tons  of  rock  were  blasted,  hoisted,  and  loaded 
on  a  scow  and  removed  to  a  convenient  locality  where  it  could  be 
dumped  without  injury  to  navigation. 

Holes  were  drilled  by  means  of  an  Ingersoll  steam  drill.  They  were 
then  loaded  with  dynamite  and  exploded  by  fuse  and  sympathetic 
detonation. 

The  rock  broken  was  raised  by  means  of  a  diver  and  a  steam  hoist- 
ing engine  and  dumped  by  hand.  ^.^^^^^  ^^  GoOglc 
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RecommeiidaUons  and  remarks. — ^It  is  believed  that  suflBcient  money 
is  on  hand  to  complete  the  project,  and  therefore  no ,  recommendation 
for  further  appropriation  is  made. 

Future  operations. — ^As  soon  as  practicable  the  work  of  completing 
the  rock  removal  from  the  selected  channel  will  be  commenced. 

.  Money  stateinent. 

July  1,  1891,  balance  nnexpended '   $8,693.47 

Amount  refunded  February  9,  1892 2. 56 

8,fi9a02 
June  30,  1892,  amount  expended  during  fiscal  year 7, 252. 74 

July  1, 1892,  balance  unexpended 1,443.28 


COMMERCIAI.  STATISTICS. 


Umpqna  River  is  in  the  collection  distflct  of  Southern  Orogon.  Empire  City,  on 
Coos  Bay,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago, 
entranct'^  to  Coos  Bay,  distance  22  miles. 

The  following  retnms,  furnished  by  Mr.  O.  B.  Hinsdale,  of  Gardiner,  Oregon,  are 
for  the  year  ending  June  30,  1892 : 


VESSELS  ARRIVED  AND  CLEARED. 


The  number  of  vessels  of  all  descriptions  crossing  in  over  the  Umpqna  Biver  Bar 
during  the  year  was  16;  the  number  crossing  out  was  16.  Their  names,  registered 
tonnage,  and  draft,  are  as  follows : 


Kame. 


Trips. 


Kei^Rtered 
tonnage. 


Draft 
loaded. 


Sohooner  J.  B.  LeedH 

Schwouer  Una 

Schooner  LUy 

Stoanier  PiiMidona 

Stoanjer  G«or^e  H.  Chance 
Steamer  W.  II.  Harritiou  . . . 

U.  S.  S.  S.  Mwijsaniui 

Schooner  Sadie 

Schooner  Lncv 

Schooner  Beiilah 

Schooner  Zampa 

Schooner  Webfoot 

Schooner  Ivv 

Tup  Hunt»f 

Tag  Liberty 

Tug  Primer 


217. 70 

197.22 

135.40 

236.56 

71.17 

70.00 

45L84 

286.00 

204.00 

380.14 

866.48 

848.68 

185.40 

62.26 


FLiti, 


56.38 


13 
14 
12 
13 
9 
6 
18 
IS 
18 
14 
15 
15 
IS 
8 
7 
9 


There  were  no  vessels  built  here  during  the  year,  and  no  new  routes  of  trsTel 
established. 


River  traffic. 

Steamer  Juno  (propeller),  22.28  registered  tonnage : 

Miles  rim  during  year 8,500 

Passengers  carried  during  yoar 2, 470 

Freight  carried  during  year tons. .  750 

Steamer  livstless  (stern-whoeler),  101.02  registered  tonnage: 

Miles  run  during  the  year 5, 000 

PasRcngers  carried  duVing  the  year 1, 857 

Freight  carried  during  the  year ^.^.^^  .^^.^.Qq^iui.  .  1, 025 
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ArticTea. 

Quantity. 

Value.    ! 

1 

Articlefl. 

Exportg. 

Hides  and  fare... 

Grain 

Hope 

JmporU. 

General  mdse... 

.tons.. 
..do... 
..do... 

.tons.. 

Quantity. 

Value. 

Exports, 
Lumber,  feet,  B.  M 

12, 142.  000 
124,284 
733 
2 
16 
5 
5 

1 

3 

234 

3 

1,880 

7i)0 

T.iiniber tons. . 

$1»4,272 

1,000 

6,400 

3,000 

100 

5  8.>0 

Latha do... 

Butter do... 

Wool do... 

Leather do... 

Apples do... 

1,050 
130,000 

Total  exports  (toDS,  25,285^) $219,757 

Total  intports  ( tons,  1,880) 150, 000 

No  salmon  exported,  as  canuory  did  uot  run  this  yvav. 


T  T  4. 
IMPROVEMENT  OF  MOUTH  OF  SIUSLAW  RIVER,  OREGON. 

Description  of  original  condition. — The  Sinslaw  River  enters  the  ocean 
in  the  midst  of  a  vast  shifting  sandy  beach,  without  any  headland  or 
fixed  point  to  determine  or  aid  in  determining  the  location  of  the  en- 
trance channel. 

The  unconfined  channel  has  a  range  of  about  1  mile,  over  which  it 
wanders  in  making  connection  with  the  ocean.  In  consequence  of  this 
wandering  and  spreading  out  of  the  outgoing  and  incoming  waters,  the 
bar  at  times  shoals  very  badly,  while  at  other  times  it  has  a  depth  equal 
to  the  controlling  depth  inside  the  entrance.  The  depth  on  the  bar 
varies  from  5  to  12  feet  at  low  water,  and  the  bar  channel  changes  very 
much  in  position  and  direction. 

At  times  a  channel  is  developed  inside  the  bar  which  runs  nearly 
parallel  with  the  coast.  This  channel  is  narrow,  badly  defined,  and 
dangerous,  as  boats  have  to  pass  through  it  in  the  trough  of  the  sea. 

At  other  times  there  are  two  channels. 

Plan  of  improvement — ^The  plan  ot  improvement  for.  the  entrance  to 
the  Siuslaw  is  to  confine  the  outgoing  and  incoming  waters  between 
high-tide  stone  jetties,  so  located  as  to  direct  the  currents  upon  the 
ocean  bar  in  a  direction  practically  perpendicular  to  the  coast,  these 
jetties  to  converge  till  they  are  600  feet  apart  at  the  crest  of  the  bsir. 

The  location  of  the  jetties  is  approximately  shown  upon  the  map  pub- 
lished with  the  last  annual  report  from  this  office.  (Report  of  Chief  of 
Engineers,  page  3178.) 

The  north  jetty  leaves  the  mainland  about  half  a  mile  north  of  Can- 
nery Hill  and  is  4,500  feet  long.  The  south  jetty  extends  from  the  end 
of  the  sandy  peninsula  and  is  3,200  feet  long. 

The  wharf  for  the  north  jetty  is  located  just  below  Cannery  Ilill,  and 
the  approach  to  the  jetty  is  3,000  feet  long. 

The  wharf  for  the  south  jetty  is  opposite  the  north  jetty  wharf,  and 
the  approach  is  2,400  feet  long.' 

The  jetties  are  to  be  built  of  brush  and  stone  from  a  pile  tramway. 

APPROPRIATIOX. 

Act  of  September  19,  1890 $60,000 

Amount  expended  to  June  30^  1R9h — Tlie  amount  expended  during 
the  fiscal  year  ending  June  30,  1891,  was  $001.90.  CooqIp 
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EesuUft  obtained  to  June  30y  1891. — No  work  was  done  and  no  results 
obtained. 

Amount  expended  during  fiscal  year  ending  June  30, 1892, — The  amount 
expended  during  the  fiscal  year  ending  June  30,  1892,  was  $29,816.90. 

Results  obtained  to  June  30j  1892. — The  work  has  been  entirely  of  a 
preliminary  character  and  nothing  has  been  done  which  could  have 
any  effecit  on  the  entrance  to  the  river,  and  consequently  no  results 
have  been  obtained. 

Report  of  operattons^^The^  report  of  the  Board  of  Engineers,  pub- 
lished in  my  last  annual  report  (page  3175,  Report  of  Chief  of  Engi- 
neers), was  approved  August  4,  1891,  by  the  Chief  of  Engineers. 

The  following  is  the  indorsement  on  the  report: 

^[Firat  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
August  4,  1891. 

Respectfully  snbmitted  to  the  Secretary  of  War. 

By  indorsement  of  the  16th  Febrnary  last,  the  Acting  Secretary  of  War  approved 
the  recommendation  of  this  office  of  February  13,  that  the  amount  aTailable  for  this 
work  be  held  to  await  mrther  appropriation  by  Congre^«8. 

By  authority  of  the  Secretary  of  War  a  Board  of  Engineer  officers  was  constituted 
by  Special  Orders  No.  23,  Headquarters  Corps  of  Engineers,  April  15,  1891,  to  form- 
ulate^ and  submit  a  project  for  improving  the  mouth  of  Siuslaw  Kiver,  under  the  ap- 
propriation of  September  19,  1890,  and  the  report  of  this  Board,  recently  received, 
contains  the  following  language  in  reference  to  beginning  w^ork  at  this  locality : 

"It  would  seem  to  be  imperatively  necessary,  in  order  that  it  may  be  efficiently 
and  economically  done,  that  it  be  not  commenced  until  an  amount  sufficient  to  build 
the  north  jetty  to  its  full  length  up  to  at  least  low  water  be  made  available.  This 
involves  about  three- fourths  of  the  total  cost  of  that  jetty,  or  $300,000.  Should  it 
be  found  inexpedient  to  make  so  large  an  amount  as  this  available  for  this  work  in 
one  sum,  or  to  await  itfl  accumulation  by  small  appropriations,  a  change  in  the  plan 
of  operations  might  be  adopted  by  which  these  smaller  amounts  could  be  expended 
with  advantage  perhaps  to  the  channel  over  the  bar. 

•*The  change  suggested  would  be  to  provide  the  necessary  plant  and  appliances, 
and  then  oommence  the  construction  of  a  dike  on  the  sand  spit  near  the  mouth  of 
the  river,  at  the  uorthem  end  of  the  sandy  peninsula,  and  extend  this  t-othe  north, 
thus  forming  a  west  bank  for  the  river  which  will  keep  the  ebb  water  from  spilling 
until  it  passes  around  the  north  end.  The  result  of  this  will  be  to  hold  the  channel 
to  tlu^  northward  and  prevent  the  breaking  through  and  formation  of  a  south  chan 
nel.  No  permanent  relief,  however,  can  be  exported  until  the  two  jetties  that  are 
to  direct  the  watiT  across  the  bar  are  constructed." 

It  is  recommended  that  the  change  of  plan  suggested  by  the  Board,  providing  for 
the  procurement  of  the  necessary  plant  and  a])pliance8  and  the  commencement  of 
the  construction  of  a  dike  on  thesand  spit  near  the  mouth  of  the  river,  at  the  north- 
ern end  of  the  sandy  peninsula,  be  authorized,  and  that  the  available  funds  be  ap- 
plied in  this  direction. 

H.  M.  Adams, 
Major y  Corps  of  Engineers,  in  charge. 

This  was  approved  the  same  day  by  the  Secretary  of  War,  and  des- 
ignates the  project  under  which  work  is  to  be  carried  on. 

Imniediately  upon  receipt  of  the  requisite  authority,  preparations  to 
prosecute  the  work  began. 

On  a<icount  of  his  experience  at  Yaquina  Bay,  Mr.  G.  A.  Lyell,  as- 
sistant engineer,  was  designated  to  take  charge  of  the  work  at  the 
Siuslaw. 

On  September  5, 1891,  Mr.  Lyell  arrived  at  the  Siuslaw  and  com- 
menced operations. 

The  land  necessary  for  a  wharf,  storehouses,  workshops,  et«.,  and 
the  tramway  approach  to  the  nortli  jetty  was  leased  frQm  Mr.  W.  A. 
Cox  for  a  term  of  years  suflicient  t^  complete  the  w^ork  of  improvement 
lor  §100  per  year. 

Digitized  by  VjOOQ IC- 
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The  end  of  the  sandy  peninsula  from  which  the  south  jetty  must 
start,  and  upon  which  must  be  located  the  wharf,  storage  platforms, 
etc.,  for  the  south  jetty,  was  purchased  from  Mr.  S.  J.  Beswick  for  $5 
per  acre-- 

It  was  necessary  to  build  ft  floating  pile  driver  in  order  to  construct 
the  wharf  at  the  mouth  of  the  river.  A  locomotive  was  purchased  from 
H.  K.  I'orter  &  Co.,  of  Pittsburg,  Pa. 

Cars  of  the  Yaquina  Bay  type,  were  procured  from  N"ew  Jersey,  and 
two  hoisting  engines,  steel  rails,  and  the  multifarious  tools  and  mate- 
rials needed  in  the  prosecution  of  the  work  were  procured. 

Two  rock  scows  have  bei^n  built,  and  the  work  is  fairly  under  way. 

The  wharf  under  Cannery  Hill  has  been  completed. 

During  Sept^imber,  1891,  a  new  survey  of  the  entrance  to  the  Siuslaw 
w^as  made  by  Mr.  John  E.  Savage,  assistjyit  engineer.  This  was  for- 
warded to  tlie  Department  with  the  following  letter  advocating  a 
change  in  the  project  as  approved  by  the  Secretary  of  War: 

Portland,  Oregon,  Decemher  28, 1891. 

General:  I  have  the  honor  to  send  lierewith  a  blue  print  of  the  survey  of  the 
Siuslaw  River  entrance  made  in  September,  1891. 

Upon  this  I  have  marked,  in  full  red  lincH,  the  project  for  the  impravement  of  the 
entrance  recommended  by  the  Board  of  Engineers,  consistin;^  of  Maj.  Handbury, 
Lieut.  Burr,  and  myself. 

The  position  of  the  main-entrance  channel  varies  naturally  in  location  from  the 
end  of  the  south  spit  (SO  marked)  to  its  present  position  1  mile  to  the  northward. 

In  its  report,  after  recommending  the  project  above  named,  the  Board  used  the  fol- 
lowing language: 

"  It  wouhl  seem  to  be  imperatively  necessary,  in  order  that  it  may  be  efficiently  and 
economically  done,  that  it  be  not  commenced  until  an  amount  sufficient  to  build  the 
north  jetty  ibo  its  full  length  up  to  at  least  low  water  be  made  available.  This  in- 
volves about  three-fourths  of  the  total  cost  of  that  jetty,  or  $300,000.  Should  it  be 
found  inexpedient  to  make  so  large  an  amount  as  this  available  for  the  work  in  one 
sum,  or  to  await  its  accumulation  by  small  appropriations,  a  change  in  the  plan  of 
operations  might  be  adopted  by  which  these  smaller  amounts  could  be  expended  with 
advantage  perhaps  to  the  channel  over  the  bar. 

''The  change  suggested  would  be  to  provide  the  neccessary  plant  and  appliances, 
and  then  couimence  the  construction  of  a  dike  on  the  sand  spit  near  the  mouth  or 
the  river,  at  the  northern  end  of  the  sandy  peninsula,  and  extend  this  to  the  north, 
thus  forming  a  west  bank  for  the  river  which  will  keep  the  ebb  water  ftom  spilling 
over  until  it  passes  around  to  the  north  end.  The  result  of  this  will  be  to  hold  the 
channel  to  the  northward  and  prevent  the  breaking  through  and  foimation  of  a 
south  channel.  No  permanent  relief,  however,  can  be  expected  until  the  two  jetties 
that  are  to  direct  the  water  across  the  bar  are  constructed." 

This  language  was  the  result  of  a  compromise  on  the  part  of  the  members  of  the 
Board.    The  work,  as  approved,  is  shown  by  the  dotted  line  on  the  bine  print. 

The  recent  survey,  made  in  September  last,  the  results  of  which  are  incorporated 
on  the  blue  print  sent  herewith,  indicates  very  strongly  that  the  work  outlined  and 
approved  will  be  of  scarcely  any  advantage,  and  give  no  permanent  relief,  and  that 
it  will  form  no  part  of  the  best  plan  for  the  improvement  of  the  river  entrance. 

The  work  is  so  contrary  to  my  sense  of  what  is  propec  to  be  done  that  I  feel  it  to 
be  my  duty  to  protest  against  it. 

The  building  of  the  jetty  on  the  dotted  line  will  simply  be  extending  the  sand  spit 
to  the  north  and  changing*  the  locus  of  the  channel  variations  to  the  north.  It  will 
do  practically  no  good  to  the  outer  channel  and  bar.  If  it  did,  the  benefit  must  of 
necessity  be  temporary.    I  can  not  but  regard  it  as  a  waste  of  money. 

Upon  the  chart  can  be  noticed  the  southerly  trend  of  the  outer  channel  after  it 
gets  by  the  harbor  throat,  if  it  can  be  so  called.  This  direction  compels  boats,  de> 
sirous  of  entering  or  leaving,  to  run  in  the  trough  of  the  sea  in  a  narrow  channel 
only  5  feet  in  depth  at  low  water,  and  makes  the  entrance  a  fearfully  risky  one.  Any 
extension  of  the  jetty  on  the  dotted  line  wonld  not  materially  better  this  direction. 

If  any  benefit  to  the  entrance  to  this  river  is  to  result  from  improvement  works, 
this  benefit  will  arise  from  doing  away  with  the  trough  channel  and  making  the 
entrance  channel  run  directly  out  to  sea,  rather  than  from  any  increased  depth  which 
must  remain  slight  and  uncertain. 

It  is  also  more  than  likely  that  before  work  conid  be  fairly  started,  the  main  chan- 
nel will  have  shifted  to  the  southern  position,  now  indicated  as  a  secondary  channel. 
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In  this  event  the  proposed  project'of  hnilding  the  jetty  on  the  dotted  line  ooald 
not  be  carried  out,  except  to  the  extent  of  following  up  this  channel  an  it  slowly 
works  to  the  northward.  It  occupies  six  to  eight  yeai-s  in  moving  from  its  southef  a 
to  its  northern  position. 

A  comparison  of  the  September,  1891,  survey  with  the  »ur\'ey  of  July,  1889,  indi- 
cates the  changes  which  are  constantly  going  on,  bringing  nearer  and  nearer  the 
time  when  the  main  channel  will  occupy  its  southern  position.  A  single  storm, 
which  would  pile  the  outer  sands  into  the  channel  at  the  location  of  the  bar,  might, 
and  in  all  probability  will,  before  next  summer,  cause  the  southern  channel  to  de- 
velop and  the  northern  to  be  completely  closed. 

Talcing  all  things  into  consideration,  I  believe  that  it  would  be  far  better  to  expend 
the  money  that  is  available  in  commencing  the  north  jetty.  Any  work  done  on  this 
will  not  be  wasted,  while  it  would  be  by  following  the  present  project. 

My  project  would  be  to  build  the  necesHary  wharves  and  buildings,  scows,  etc., 
and  to  commence  the  tramway  at  Cannery  Hill,  and  build  it  northward  to  where  it 
turns  to  cross  the  river.  Then  to  await  with  it  here  until  money  was  available  to 
extend  it  out  toward  the  sea  %  sufficient  distance  and  with  sufficient  strength  to 
fix  the  northern  limit  of  the  channel  in  its  permanent  iniproved  location. . 

I  would  further  state  that  I  laid  this  matter  before  Col.  G.  H.  Mendell,  division 
engineer,  who  replied  to  me  as  follows : 

"In  reply  to  your  letter  of  the  14th  instant,  relating  to  the  difficulties  which  you 
find  to  exist  in  carrying  out  the  approved  project  tor  the  entrance  to  the  Siuslaw 
River,  I  have  to  say  that,  under  the  circumstances  of  the  case,  the  project  having 
been  adopted  without  any  action  thereon  by  this  office,  it  seems  appropriate  for  ynn 
to  correspond  directly  with  the  Department.  In  case  the  Denartment  refern  your 
letter  to  me,  it  would  then  be  my  duty  to  consider  the  matter." 

The  work  done  so  far  consists  in  building  floating  plant  and  in  constructing  a 
wharf  on  the  main  shore,  at  the  foot  of  Cannery  Hill. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Stmons, 
Captain,  Carp$  of  Engimeen. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A, 

This  letter  was  referred  to  Col.  Meiulell,  and  the  following  indorse- 
ments were  made  upon  it: 

[First  indorsement.] 

Okficr  Chifj?  op  Engixkers, 

r.  8.  Army, 
January  6\  1S92. 
Respectfully  referred  to  Col.  Xx.  H.  Mendell.  Corps  of  Engineers,  I>i\iAion  Engi- 
neer, Pacific  Division^  for  report  and  recommendation. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major  J  Corpe  of  Eugimeert, 

[Second  indorse  went.] 

I  J.  S.  Engineer  Office. 
San  Francisoo,  Ca2.,  Janvarg  J6, 1S9J. 

Bespectfally  retnmed  to  the  Chief  of  Engineers,  U.  8.  Army. 

The  alternative  work  proposed  by  the  Board  in  tlie  case  that  safl9cieut  money  be 
not  available  to  construct  the  north  jetty,  and  shown  on  the  map  by  a  dotted  red 
line,  Heems  to  be  incompatible  with  the  Board's  project.  This  alternative  conatnic- 
tion,  by  closing  the  south  channel  forces  the  entrance  to  the  north  into  a  poeifion 
not  recommended  by  the  Board.  It  is  not  seen  how  the  approved  project  can  Im? 
carried  out  if  the  dotted  red  line  alignment  be  constructed. 

The  approved  project  involves  a  difficnltv^  in  that  the  north  jetty  cnts  off  the 
actual  channel  before  a  new  one  is  provided,  thus  interrupting  navigation.  Tbi-n 
difficulty  will  be  met  by  not  at  first  carrying  the  north  tramway  over  the  channel, 
but,  instead  of  doing  this,  by  laying  mattresses  over  the  channel  part  of  the  alii^- 
ment  of  the  north  jetty,  not,  however,  completely  obstructing  the  channel,  bnt 
leaving  sufficient  depth  for  navigatiou  over  the  mattresse*.  This  work  will  'tend 
to  open  the  proposed  new  jetty  channel.  It  will,  of  course,  tend  to  impair  the  bar 
channel  as  it  exists  at  present;  but,  carried  out  with  judgment,  it  need  not  do  much 
harm.  The  tramway  from  the  wharf  on  the  east  side  can,  in  carrying  out  th«  pro- 
ject, be  extended  to  the  point  where  it  is  finally  to  cross  the  channel. 

It  appears  to  me  that  as  the  ehunuel  exists,  work,  if  now  begun,  should  be  < 
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nienced  by  building  tb«  west  or  south  jetty.  It  will  serve  as  a  directrix  to  the  cur- 
rents aud  it  aloue  munt  liave  Home  iufluence  in  determining  the  new  proposed  channel. 
This  influence  will  be  aided  by  the  partial  obstruction  or  the  north  channel  already 
proposed. 

II,  duriug  the  period  of  construction,  the  new  channel  shall  be  developed,  then 
it  would  Beem  to  be  good  policy  to  suspend  work  on  the  west  or  south  jetty  and  be- 
gin on  the  north  jetty,  with  a  view  to  holding  the  new  channel  in  place.  It  will  at 
this  time  be  expedient  to  entirely  close  the  channel  supposed  to  have  been  already 
partially  obstructed. 

The  lines  of  the  adopted  project  suggest  remark: 

The  distance  between  these  lines  is  as  much  as  1,600  feet.  The  river  maintains  a 
normal  depth  of  about  12  feet  where  the  width  is  900  to  1,000  feet. 

It  is  not  understood  how  an  adequate  channel  can  be  developed  and  maintained 
between  jetties  spaced  farther  apart  than  about  900  feet.  It  is  suggested  that  the 
alignment  of  the  jetties  be  reconsidered. 

If  this  be  done,  it  is  thought  that  a  modification  will  be  advantageous  in  the  way 
of  softening  the  right  angled  change  of  direction  which  is  observed  at  the  head  of 
ihe  jetties. 

The  inclosed  tracing  shows  an  alternative  alignment  which  eases  the  curvature  by 
making  the  bend  longer,  and  by  shifting  the  entrance  several  hundred  feet  to  the 
northward. 

This  alignment  is  proposed  in  the  way  of  illustration.  It  may  be  varied  to  suit 
any  local  conditions  or  requirements  not  mentioned  in  the  report  of  the  Board. 

The  channel  may  be  trained,  if  necessary,  to  a  needful  distance  from  the  concave 
face  by  a  few  short,  groins  or  by  paving  with  brush  mattresses. 

Reference  may  be  made  to  indoi-senieut  of  January  15,  1891,  apon  a  project  snb- 
mitted  by  Capt.  Symons. 

G.  H.  Mkndell, 
Colonel,  Corps  of  Engineers^  Division  Engineer » 

[Third  intlorsemen t.  ] 

Office  Chief  of  Engineerb, 
U.  8.  Army, 

February  1,  1802. 
Respectfully  returned  to  Capt.  Syuious  for  remark,  attention  being  called  to  the 
second  indorsement. 
To  be  returned  through  division  engineer. 
By  command  of  Brig.  Gen.  Casoy : 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Fourth  indorHenient.] 

U.  S.  Engineer  Office, 
Portland,  Oregon,  February  8,  1892, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  through-  Col.  G.  H. 
Mendell,  Division  Engineer. 

I  am  in  substantial  accord  with  Col.  Mendell  as  shown  in  the  ])receding  indorse- 
ment. 

In  the  Board's  project  the  crossing  of  the  channel  by  the  north  jetty  was  deter- 
mined in  location  principally  on  account  of  the  soft  sandstone  which  there  juts  out 
from  the  main  shore  and  upon  which  a  stoiu*  jetty  could  be  fourded  with  more  surety 
than  upon  the  sands  elsewhere. 

As  this  turn  is  a  critical  point  with  the  jetty,  it  was  deemed  best  to  take  advan- 
tage of  this  hard  bottom. 

In  Older  to  utilize  and  take  advantage  of  this  hard  bottom,  it  is  suggested  that 
the  adopted  north  jetty  start  from  the  main  shore  at  the  Board's  location  and  end  at 
Col.  Mendell's  location.     This  would  tend  to  somewhat  ease  the  curve. 

This,  with  the  sonth  jetty  location  suggested  by  Col.  Mendell,  would  be  entirely 
acceptable  to  me. 

I  inclose  a  second  blue  print  upon  which  I  have  laid  down  the  lines  as  above 
outlined.  , I  believe  it  will  l»e  advisable  to  leave  an  increased  width  between  the 
jetties  at  the  turn.  Further  contniction  here  seems  unnecessarj'-  as  natural  causes 
will  cause  a  deep  channel  to  exist  aloug  the  concave  side  of  the  north  jetty,  and  if 
this  channel  be  narrowed,  there  might  be  an  undue  tendency  to  undermine  the  jetty. 

As  regards  the  sequence  of  the  work,  I  would  recommend  that  the  tramway  to  the 
north  jetty  along  the  main  shore  lie  first  built  and  the  jetty  extended  out  into  the 
river,  but  stopped  at  BU<'h  a  point  as  to  leave  in  the  present  channel  anip^e  room  ibr 
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the  passage  of  boats.    Then,  in  the  open  part  of  the  channel,  to  put  down  the  mat- 
tresses BO»:gested  by  Col.  Meiulell. 

Tlie  north  jetty  8o  built  would  bo  very  valuable  in  handling  these  mattresjies.  Thia 
bein^  done,  work  to  be  stopped,  and  the  south  jetty  commenced. 

With  the  north  jetty  in  the  state  outlined  we  would  be  prepared  to  fake  advan- 
tage of  the  breaking  through  of  the  south  channel  at  any  time,  to  push  the  jetty, 
and  hold  the  channel  iu  its  southern  position. 

In  this  I  believe  I  Jim  substantially  iu  accord  with  Col.  Mondell's  views. 

Tnos.  W.  Symons, 
Captaiuj  Corps  of  Entjineers. 

[Fifth  iudorsonicnt] 

U.  S.  ExxiixKKR  Okfick, 
San  Franchcoj  Cat.,  February  12^  JS9J, 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  existence  of  the  ledge  of  sandstone  not,  however,  mentioned  in  the  Board^s 
report,  is  a  good  reason  for  the  location  of  the  north  jetty  proposed  by  the  Board, 
and  this  location  is  for  this  reason  recommended. 

The  order  of  work  proposed,  fourth  indorsement,  is  recommended. 
I  am  not  at  preseut  prepared  to  recommend  the  location  shown  on  blue  print  for 
the  south  jetty,  the  interval  between  the  two  jetties  at  some  points  appearing  yet 
rather  great.  The  work  recommended  for  north  jetty  will,  it  is  supposed,  be  a«  much 
as  can  be  done  with  the  present  approj>riation,  aiid,  if  the  Department  shall  approve, 
it  is  suggested  that  the  linal  location  of  the  south  jetty  be  deferred  for  cousideration 
at  a  future  time. 

G.  H.  Mendell, 
Colonel,  Corps  of  Kmgineers,  Division  Engineer, 

[Sixth  indorsomont.] 

Office  Cuief  of  Engineers, 

U.  S.  Army, 
Febnuirv  19,  1892. 
Respectfully  returned  approved  as  recommended  by  division  engineer  in  fifth 
indorsement. 

AVhen  such  record  a«  may  be  ncc-cssary  has  been  made,  this  paper  will  be  returned 
to  this  office. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Ai>AMS, 
Major f  Corps  of  Etujineers, 

[Seventh  indorsement.] 

TT.  S.  ENr,iNEER's  Office, 
San  Franrisro,  Cal.,  February  J7,  1893, 
Respectfully  transmitted  to  Caj>t.  Thomas  W.  Symons,  ('orps  of  Engineers,  U.  S. 
A.,  Portland,  Oregon,  atteution  invited  to  preceding  indorsement  of  Chief  of  Engi- 
neers. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers, 

Division  Enoineer, 

These  indorsements  convey  an  order  chang^ing  the  project  for  the  work 
to  the  main  project  of  the  Boaid  of  Engineers,  and  upon  this  project 
work  is  in  x)rogress. 

Early  in  1892,  the  south  channel  opened,  and  since  has  been  the 
principal  channel  used  by  boats  entering  and  leaving  the  river. 

Recommendations  and  remarks, — The  south  channel  having  broken 
through  and  become  the  best  channel,  all  questions,  for  the  x>resent  at 
least,  concerning  the  stoppage  of  the  north  channel  to  navigation  by 
tlie  building  of  the  north  jetty  across  the  river  can  be  left  out  of  con- 
sideration. 

If  the  north  jetty  is  once  completed  across  the  river,  forming  thus  an 
artificial  headland  to  turn  the  waters  into  the  south  cha)U4iel,  it  is  be- 
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lieved  that  this  main  entrance  channel  will  be  maintained  generally  in 
its  southern  position,  although  until  the  completion  of  the  jetties  it 
will  undoubtedly  wander  about  more  or  less. 

Two  general  methods  of  procedure  in  the  construction  of  the  north 
jetty  are  applicable,  depending  upon  the  amount  of  money  available: 
First,  if  there  should  be  a  sufficient  amount  of  money  available,  this 
jetty  should  be  built  out  for  its  fall  length  as  rapidly  as  possible,  the 
enrockment  being  brought  up  to  at  least  low- water  level,  and  to  subse- 
quently have  rock  added  until  it  reaches  full  high- water  level. 

To  carry  out  tlie  project  by  this  metliod  a  siim  of  $250,000  can  bo 
profitably  expended  during  the  next  fiscal  year. 

The  second  metliod  of  procedure  is  to  push  the  jetty  toward  the  sea, 
completing  it  as  it  progresses  by  bringing  the  enrockment  up  to  full 
high-tide  level. 

To  carry  out  the  project  by  this  method  a  sum  of  $50,000  can  be 
profitably  expended  during  the  next  fiscal  year. 

As  it  is  probable  this  will  have  to  be  the  method  adopted,  $50,000  is 
the  amount  specified  in  the  money  statement  that  can  be  profitably 
expended. 

Future  operations. — Future  operations  will  consist  in  the  extension 
of  the  north  jetty  to  as  great  an  extent  as  possible  with  the  money 
available. 

The  report  of  Assistant  Engineer  G.  A.  Lyell,  which  accompanies 
this  report,  gives  in  more  foil  detail  the  operations  and  history  of  the 
work. 

Money  statement 

July  1,  1891,  balance  unexpended $49,398.04 

June  30, 1892,  amount  expended  during  fiscal  year 29, 816. 90 

July  1,  1892,  balance  unexpended 19.  .Wl .  14 

July  1,  1892,  outetandiug  liabilities 2/Mr().00 

July  1,  1892,  balance  available 17,2S1. 14 

Amount  appropriated  by  act  approved  July  13, 1802 20, 000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 37, 281. 14 

{Amount  (estimated)  required  for  completion  of  existing  project 630, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18i)4    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


report  of  mr.  o.  ▲.  lyell,  assistant  engineer. 

United  Stj^tes  Assistant  Engineer's  Office,* 

Florence,  Lane  County ,  OrcgoHj  June  14, 1892. 

Qkvtkts  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  the  entrance  to  Siuslaw  River,  Oregon,  for  the  year  ending  June  30, 
1892. 

Under  the  act  of  Congpress  passed  September  19,  1890,  $90,000  was  appropriated 
for  commencing  work,  and  a  Board  of  Engineer  Officers  appointed  Ajiril  15, 1891,  by 
Special  Orders  No.  23,  Headquarters  Corps  of  Engineers,  to  formulate  and  submit 
a  project  for  the  improvement. 

In  compliance  with  instructions  contained  In  your  letter  of  August  5,  1891,  direct- 
ing me  to  proceed  to  the  Siuslaw  to  start  the  work,  I  turned  over  the  works  at  Ya- 
quina  Bay  to  Mr.  Ricksecker,  and  then  proceeded  to  Portland  to  gather  data  in  con- 
nection with  the  project  for  improving  Siuslaw  River,  and  make  estimates  of  ma- 
tetials  requisite  for  construction  of  plant  for  carrying  on  the  work. 

On  September  5,  1891,  following  your  letter  of  instructions,  I  arrived  at  Florence 
ind  at  once  proceeded  to  find  quarters  suitable  for  an  office,  and  succeeded  in  ob- 
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taininf;  the  use  of  a  portiou  of  a  building  belouging  to  Mr.  O.  W.  Hurd^  at  a  nominal 
rental. 

Soou  after  my  arrival  I  interviewed  Mr.  W.  A.  Cox,  the  owner  of  the  land  at  the 
mouth  of  the  river,  in  regard  to  the  purchanc  by  the  Government  of  several  acres  of 
laud  for  the  use  of  the  jetties,  but  his  price  was  considered  too  high.  On  the  19th  of 
October  a  lease  was  closed  with  Mr.  Cox  for  about  3  acres  of  iand,  at  $100  per  annum, 
during  the  time  of  construction  of  the  works  of  improvement.  This  land  lies  along 
the  western  slope  of  Cannery  Hill  and  extends  *to  low- water  line. 

The  beach  in  front  of  the  leased  land,  and  all  along  the  river  bank  to  the  north, 
is  covered  with  drift  logs,  wedged  in  togijther,  some  of  them  of  enormous  size,  with 
roots  attached,  lying  on  the  surface  and  buried  in  the  sand  by  the  winds  that  shift 
along  the  beach.  Some  of  these  logs  drift  into  the  river  from  the  ocean,  but  the 
most  of  them  come  down  the  river  and  are  floated  by  high  tide  up  and  down  the 
river.  Some  of  them  float  as  far  up  as  Acme,  about  7  miles,  and  back  again,  so  that 
a  structure  of  any  kind  built  near  the  mouth  of  the  river  most  be  very  substantial 
to  resist.the  constant  hammering  and  pounding  of  these  large  logs. 

The  best  location  for  the  tramway  leading  out  to  the  proposed  north  jetty  will  be 
along  the  beach,  between  the  high  nnd  low  water  line,  as  to  follow  along  at  the  base 
of  the  bluff  will  prove  very  expensive  on  account  of  the  large  number  of  drift  logs 
that  lie  buried  under  the  sand,  and  will  have  to  be  removed  in  order  to  drive  tne 
piles  that  support  the  tramway.  The  beach,  for  tlie  most  part,  is  composed  of  a 
sandstone  of  a  soft  nature,  but  apparently  not  Ruiyect  to  scour,  upon  wnich  large 
masses  of  rock  can  be  placed  without  making  an  expensive  mattress  foundation  to 
support  the  rock. 

When  once  the  tramway  is  constructed  to  the  root  of  the  north  jetty  and  well  rip- 
rapped,  sand  will  soon  fill  in  behind  the  tramway  and  prevent  the  logs  going  adrift 
again. 

At  the  time  of  my  arrival  quite  a  channel  had  developed  at  the  south,  with  a  strong 
current,  and  this  channel  was  quite  wide  on  the  inside ;  the  middle-ground  sands 
were  found  to  have  encroached  to  a  very  great  extent  on  the  river  between  Cannery 
Hill  and  signal  station  ^'  Gulch.^'  Quite  an  elevation  had  been  formed  on  the  middle- 
ground  since  the  survey  of  1889,  and  quite  an  area  of  drift  logs  had  accumulated. 
The  deepest  water,  about  7  feet,  was  found  in  the  south  channel  on  the  north  side, 
close  to  the  middle  sands ;  this  at  low  water.  The  trend  of  the  south  channel  was 
decidedly  to  the  southward,  juHt  as  the  north  channel  has  always  taken  the  same 
direction;  and  my  observations  lead  me  to  the  belief  that  the  littoral  drift  is  to  tbe 
south  along  this  part  of  the  coast. 

The  prevailing  winds  are  from  the  northwest,  as  evidenced  by  the  fact  that  the 
sand  dunes  are  higher  to  the  south  thannoithof  the  entrance,  and  have  a  steeper  in- 
clination on  their  south  than  on  their  north  sides.  The  trees  also  lean  more  co  the 
southeast  and  have  fewer  limbs  on  their  north  than  on  their  south  sides. 

If  the  works  of  improvement  are  ever  completed  I  believe  the  inner  north  channel 
will  fill  in  entirely  with  sand  from  the  northwest  and  willwoVk  out  for  some  distance 
along  the  north  jetty  to  its  top,  just  as  the  sands  have  done  at  Yaquina  along  the 
north  side  of  the  north  jetty. 

On  the  3d  of  last  December  a  furious  gale  set  in  from  the  westward,  the  wind  at- 
tained a  high  velocity  and  lasted  for  several  hours ;  trees  were  uprooted ;  great  clouds 
of  sand  blew  all  the  way  across  the  river  from  the  sand  dunes  on  the  opposite  side, 
and  a  very  high  tide  occurred,  being  about  4  feet  above  the  average,  which  floated 
immense  drift  logs.  Considerable  shoaling  occurred  all  along  the  west  bank  of  the 
river  to  its  mouth  and  ehoked  up  very  perceptibly  the  imier  south  channel,  and 
shoaled  the  bar  at  the  north  channel.  At  one  time  the  sand  dunes  on  the  west  were 
so  low  that  a  vessel  could  be  seen  at  sea,  standing  on  the  lower  wharf  at  Florence. 

No  damage  was  sustained  by  the  storm. 

The  past  spring  was  very  stormy  and  much  rain  fell. 

During  the  calm  intervals  the  south  channel  was  much  benefited  by  the  long  run 
out  of  the  high  tides,  some  of  which  in  April  had  a  difierence  in  elevation  of  8  to  10 
feet,  running,  say,  from  extreme  high  water  at  9  feet  to  1  foot  below  ssero. 

During  the  month  of  March  the  north  channel  appeared  at  times  to  be  almost  closed, 
while  the  south  channel  was  constantly  improving.  On  the  22d  of  March  the  steamer 
Chance  arrived,  having  crossed  the  bar  at  the  north  channel.  Stormy  weather  pre- 
vailed which  detained"  her  at  Florence,  and  on  the  6th  of  April  she  crossed  out  to  sea 
in  the  south  channel,  which  was  wicle,  and  12  feet  at  high  water  was  found,  this 
being  the  first  time  in  a  number  of  years  that  the  south  channel  has  been  navigable. 

Tbe  crossing  of  the  Chance  throuj^h  the  south  channel  was  followed  by  four  other 
crossings,  in  April,  in  and  out  at  the  same  place. 

On  the  15th  of  May  the  north  chanufl  had  shoaled  to  such  an  extent  that  there 
was  no  perceptible  current  except  on  the  last  of  the  ebb  tide,  and  the  outlet  had 
worked  south  to  a  position  a  little  southwest  of  station  *Htnlch,"  and  a  person  could 
walk  on  the  sand  spit  outside  the  north  channel  to  a  point  di^west  of  station 
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''(iiulch."  So  nmch  has  the  south  channel  worked  to  the  south  that  on  the  8th  of 
June  a  small  spit  had  formed  just  inside  the  south  channel,  having  been  washed  off 
the  end  of  the  south  spit. 

Th(*  surf  has  laid  bare  all  the  rocky  beach  in  the  river  opposite  the  south  channel. 
All  eddy  has  been  formed  just  north  of  the  wharf  which  holds  the  sand  in  suspension, 
and  lauch  sand  has  been  de]:>osited  at  the  north  side. of  the  wharf,  makins^  quite  a 
shoal  place.  This  is  helped  to  a  great  extent  by  the  projecting  nature  of  the  river 
bank  in  the  vicinity  of  Cannery  Hill,  which  deflects  the  current  toward  the  south 
spit,  but  as  the  river  widens  ^ust  below,  the  force  of  the  deflected  current  is  lost  by 
spreading  so  much,  and  the  river  shoals  from  20  feet  opposite  Cannery  Hill  to  9  feet 
near  the  opposite  shore  and  at  the  wider  part  of  the  river. 

The  map  of  the  1889  survey,  and  that  of  the  1891  survey,  show  very  nearly  the 
same  configuration  of  the  bed  of  the  river  just  below  Cannery  Hill,  i.  e^  deep  water 
on  the  east  side,  and  shoaling  up  in  a  north  westerly  direction  toward  the  west  bank. 
It  seems  to  me  these  conditions  ought  to  govern  the  distance  of  the  jetties  apart 
midway  of  their  cur>'es,  and  they  should  not  be  over  1,000  feet  apart,  converging  to 
600  feet  at  their  outer  ends.  These  distances  of  the  jetties  apai't  would  not  create  a 
greater  velocity  in  the  ebb  and  flood  currents  than  now  exists  at  the  narrow  por- 
tion of  the  river  aboVe  Cannery  Hill,  where  the  banks  of  the  river  are  comparatively 
straight. 

it  might  be  urged  that  the  distance  of  1,000  feet  between  the  jetties  on  the  inside 
would  tend  to  throw  the  current  against  the  north  jetty,  and  undermine  it;  but,  as 
heretofore  stated,  the  point  at  Cannery  Hill  deflects  the  current  toward  the  west 
bank,  which  breaks  its  force  below  this  point.  The  strongest  currents  are  developed 
in  the  last  two  hours  of  the  ebb ;  the  flood-tide  currents  are  not  so  strong. 

The  river  bed  in  the  vicinity  of  the  proposed  jetties  is,  for  the  most  part,  sand- 
stone of  a  soft  nature,  not  however  liable  to  be  cut  out  by  the  currents.  The  map 
of  the  1889  survey  shows  the  north  channel  at  its  best  when  fully  developed,  as  It 
was  when  the  survey  was  made. 

The  north  or  right  bank  follows  the  direction  of  a  curve  with  a  radius  approxi* 
mating  3,000  feet,  and  very  regular.  I  observed,  at  the  time  the  1889  survey  was 
made^  strong  currents  on  the  ebb,  but  the  right  bank  was  so  uniform  (fine  sand) 
that  it  was  scarcely  disturbed  to  any  great  extent  before  the  tide  would  change  to 
flood,  and  couiit«ract  any  tendency  to  much  scouring.  A  study  of  these  couditi(ms 
must  be  the  ^ide  to  a  very  great  extent  for  the  final  location,  degree  of  curvature, 
etc.,  for  the  jetties. 

Survey. — On  the  9th  of  September  the  steamer  Oen.-  B,  G.  Wright  arrived  at  Hor- 
ence,  with  Mr.  J.  R.  Savage  in  charge,  to  make  a  survey  of  the  bar  at  the  entrance 
to  the  river;  having  completed  the  survey,  the  steamer  departed  on  the  20th  for 
Coos  Bay. 

Operations, — Owing  to  infre<^ueut  trips  made  by  the  steamer  George  H.  Chance  to 
Florence,  much  time  was  lost  m  getting  the  work  started,  and  this  has  caused  many 
interruptions  in  carrying  on  the  work  since  its  commencement. 

A  tool  house  about  14  by  16  feet  was  built  of  rough  boards  near  the  cannery  at 
Florence.  This  house  has  been  used  for  storage  purposes,  and  served  well  as  a  place 
in  which  to  spin  oakum  for  calking,  and  also  for  light  jobbing  work. 

A  small  landing  place  for  receiving  lumber  for  construction  of  pile-driver  scow 
was  also  built  in  front  of  the  tool  house. 

Launch  ways  were  laid  on  the  flat  just  west  of  the  cannery,  upon  which  the  pile- 
driver  scow  was  built. 

Floating  pile-driver.— On  the  7th  of  October  work  was  commenced  on  a  derrick  for 
the  floating  driver,  and  dn  the  9th  the  steamer  Chance  arrived,  bringing  materials  for 
the  work. 

The  scow  is  built  of  sound  fir  lumber:  length,  52  feet  8  inches;  width,  22  feet  8 
inches ;  depth  of  hold,  4  feet.  Deck  and  bottom  planking,  3  inches  thick ;  gunwales, 
6  inches  thick;  two  longitudinal  bulkheads,  6  inches  thick,  with  three  interme- 
diate longitudinal  trusses  and  three  equidistant  cross  trusses  all  strongly  braced, 
spiked,  and  bolted. 

There  are  three  wooden  box  pumps;  three  stout  cavils  each  side,  and  three  hatches. 

A  derrick  with  leaders  47  feet  long  is  provided.  This  derrick  has  double  sheaves 
on  the  head  block,  one  for  hammer  rope  and  the  other  for  pile-hoist.  Five  platforms 
are  provided  upon  which  to  handle  the  piles  while  being  driven.  A  movable 
block  is  provided  at  one  end  on  the  fourth  platform  upon  wnich  the  hammer  rests 
when  not  in  use,  and  this  block  can  be  worked  in  and  out  of  position  by  a  small  rope 
running  down  the  back  brace  nearly  to  the  deck  of  the  scow  and  obviates  the  ne- 
cessity of  sending  a  man  aloft  to  chock  the  hammer.  The  leaders  of  the  derrick  are 
lined  on  their  inner  ed^es  with  i  by  2^  inch  strap  iron  to  prevent  abrasion  by  the 
hammer.  The  hammer  is  of  cast  iron  and  weighs  3,600  pounds,  and  has  a  total  fall 
in  the  leaders  of  about  30  feet. 

The  scow  and  derrick  were  completeley  finished  and  launched  on  the  28th  of  No- 
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Tember  and  tied  up  to  await  tho  arrival  o£  tho  hoisting  enprine.  Bad  weather  some- 
what dolayed  construction  of  the  scow,  as  there  was  no  shed  over  it  to  protect  the 
men  While  at  work. 

Skiff. — On  the  27th  of  November  a  large  skiff  was  completed.  This  skiff  was  de- 
signed for  use  in  connection  with  the  floating  pile-driver  in  handling  anchors^  piles, 
and  lumbci,  and  has  been  used  by  the  pile-driver  crew  in  towing  a  small  scow  loadea 
with  lumber;  also  in  towing  piles  and  carrying  other  materials  to  the  mouth  of  the 
river.  It  is  provided  with  rowlocks  for  six  oars  and  has  a  carrying  capacity  of 
about  3i  tons.     This  boat  has  proved  of  valuable  assistance  to  the  wort. 

Scow  shed. — On  the  9th  of  December  the  yard  where  the  floating  pile-driver  wa« 
built  was  cleared  of  the  launch  way,  landing,  etc^  and  everything  except  tool  house 
was  moved  to  Speiice  Point,  about  1  mile  below  Florence,  where  permission  was  ob- 
tained to  utilize  ground  near  Cline  <&  Smith's  new  sawmill  for  a  boat  yard  upon 
which  to  construct  two  rock  scows,  the  ground  being  above  high  tides  and  conven- 
ient to  the  sawmill,  where  arrangements  had  been  made  for  procuring  lumber. 
The  ground  was  cleared  and  a  shed  erected,  under  which  two  scows  have  been 
built.  This  shed  is  28  by  90  feet,  roofed  with  rough  boards  strongly  strutted  and 
braced,  and  left  open  at  the  ends  and  sides. 

Last  winter  a  heavy  gale  of  wind  blew  off  a  portion  of  one  end  of  the  shed,  but 
did  no  other  damage. " 

A  track  was  laid  down  about  130  feet  from  the  shed  to  the  sawmill  and  one  of  the 
light  push  cars  was  placed  upon  it  for  transferring  the  scow  lumber  from  the  mill, 
and  has  proved  a  saving  in  handling  the  heavy  timoers. 

Bock  8COW8. — Two  large  rock  scows  have  been  built.  They  are  all  90  feet  long  and 
28  feet  wide  on  deck;  depth  of  hold,  6  feet.    Gunwales  are  6  inches  thick. 

There  are  three  longitudinal  bulkheads '6  inches  thick,  and  four  longitudinal 
frame  trusses.  Bottom  and  deck  planking  is  3  inches  thick.  The  bottom  planking 
is  fastened  with  galvanized  iron  boat  spikes  and  painted  with  one  coat  of  copper 
paint.  The  sides  are  painted  with  two  coats  red  metallic  paint  in  linseed  oil,  and 
has  been  found  to  stand  the  action  of  salt  water  better  than  the  white-lead  paint, 
and  is  far  cheaper. 

The  decks  were  given  one  coat  of  hot  coal  tar.  These  scows  are  provided  with 
one  300-pouud  anchor;  a  gypsy  windlass,  bitts,  and  chocks  are  placea  fore  and  aft. 
Three  large  wooden  cavils  are  provided  on  each  side.  These  scows  draw  14 
inches  empty,  and  have  a  capacity  of  about  240  tons  on  a  ii-t'oot  draft. 

Mc98  house  and  bunk  house. — On  the  18th  of  December  last  a  small  force  was  put 
at  work  cle:iring  the  ground  o'f  logs  and  brush  preparatory  to  construction  of  the 
houses.  Both  houses  are  located  at  the  base  of  Cannery  Hill,  and  were  built  upon 
cedar  posts  placed  10  feet  apart.  The  floors  of  each  building  are  about  20  feet  above 
mean  low  water.  The  posts  were  well  braced  all  around,  as  the  wind  blows  very 
hard  at  the  mouth  of  the  river  during  storms. 

Bunk  house. — The  bnnk  house  is  24  by  72  feet  inside,  covered  with  rough  boards 
nailed  diagonally  to  studding  to  brace  the  building.  On  the  rough  boards  are  fas- 
tened i-inch  rustic  siding.  The  roof  is  covered  witli  cedar  shingles  with  a  ventilator 
along  the  ridge. 

Bunks  are  provided  to  accommodate  36  men.  Four  small  rooms  are  also  provided 
for  use  of  foremen.    A  public  room  is  provided  at  one  end. 

Mess  house. — The  mess  house  is  located  114  feet  from  the  bunk  house,  and  was 
similarly  conBtructed.  It  has  a  kitchen  and  pantry  on  one  side  of  a  covered  passage- 
way, and  on  the  other  side  two  dining  rooms,  one  public  and  the  other  private. 
The  private  dining  room  hcos  a  small  bedroom  adjoining. 

The  kitchen  has  a  fonned  ventilator  in  the  ridge  of  the  roof  for  carrying  off  odors. 

On  the  6th  of  January  the  steamer  Chance  brought  in  the  hoisting  engine  for  the 
floating  pile-driver,  and  on  the  8th  it  was  placed  aboard  the  scow  and  the  work  of 
cleaning  and  setting  up  the  machinery  began. 

The  weather  was  stormy  and  little  progi'ess  could  be  made  with  the  work. 

Filesj  etc. — On  the  19th  of  January^  bids  were  received  for  furnishing  100  piles  for 
the  receiving  wharf  at  the  mouth  of  the  river,  and  a  contract  was  maide  at  4^  cents 
per  linear  foot  delivered  at  Florence. 

On  the  3d  of  February  a  raft  of  100  piles  was  received,  and  on  the  5th  the  steamer 
Lillian  towed  the  driver  to  the  mouth  of  the  river,  where  8  piles  were  driven  on  the 
west  bank  of  the  river  opposite  the  old  cannery,  to  serve  as  a  berth  for  mooring  the 
driver  when  not  in  use.    The  machinery  worked  very  well.,  although  now. 

Receiving  wharf. — The  receiving  wharf  is  located  with  its  front  200  feet  from  the 
base  of  ('annery  Hill  with  an  approach  20  feet  wide.  Dimensions  of  the  wharf  are, 
length,  130  feet;  width,  40  feet. 

There  are  5  longitudinal  rows  of  fir  piles  driven  10  feet,  apart  each  way.  and 
capped  with  12  by  12  inch  pieces  drift  bolted  to  piles.  Braces  and  struts  were  placed 
in  altemate  longitudinal  and  transverse  rows  of  piles,  all  securely  spiked.    Stringers 
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6  by  12  inches  were  placed  over  each  transverse  row  of  piles^  and  between  the 
stringers  3  by  12  inch  joists  were  placed. 

The  flooring  is  composed  of  2  by  12  inch  planlis  spiked  to  stringers  and  joists. 

An  incline  was  placed  at  the  sonth  end  of  the  wharf  for  landing  lumber  and  other 
materials. 

Pile-driving,  etc, — Pile-driving  for  the  wharf  wa«  attended  "« ith  some  difficulty  on 
account  of  the  heavy  swells  from  the  ocean  making  it  difficult  to  keep  tiie  pile-driver 
in  position ;  the  crew,  too,  were  untrained  for  such  work.  The  river  bed  bein^  rather 
hard,  driving  was  very  slow  work.  The  average  penetration  was  about  8  feet  tnrough 
a  layer  of  sand,  then  into  decomposed  or  soft  sandstone,  and  there  will  be  no  danger 
from  the  scouring  eifect  of  the  cnrrent.  The  front  row  of  piles  for  the  warf  was 
driven  in  water  10  to  12  feet  deep  at  low  tide. 

Hoisting  engine  far  wharf, — The  hoisting  engine  for  wharf  has  been  received  and 
jilaced  in  position  on  the  wharf,  but  the  boiler  is  not  yet  in  position.  Hiis  engine 
was  built  at  the  works  of  J.  8.  Mundy  &  Co.,  Newark,  N.  J.  Has  two  cylinders  9 
by  16  inches:  single  drum;  50  horse  power,  and  substantially  built. 

The  derrick  machinery  for  wharf  has  been  received,  but  has  not  yet  been  set  np. 

Locomotive, — ^The  locomotive  *'  Siuslaw''  has  been  received  and  stored  on  the  wharf. 
This  locomotive  was  built  at  the  works  of  "H.  K.  Porter  &  Co.,  Pittsburs;,  Pa.  It  is 
a  9-ton  engine  with  4  drivers ;  a  saddle  tank  and  trailing  tender  with  2  wheels. 
Has  patent  brakes,  and  altogether  is  Very  substantially  buHt. 

Dump  care, — Irons  for  12  dump  cars  have  been  received.  These  have  been  over- 
hauled and  given  a  coat  of  metallic  paint.  Not  having  the  wharf  ready  upon  which 
to  set  np  the  cars,  the  irons  were  stored  under  the  mess  house.  The  cars  will  be 
Himilar  to  those  in  use  at  Yaquina  Bay. 

Lumber  for  all  the  cars  is  now  being  prepared  at  one  of  the  sawmills  and  they  will 
be  set  up  as  soon  as  practicable.  They  will  have  a  capacity  of  8  tons  each,  and  with 
a  9- ton  locomotive  on  each  jetty  long  trains  of  cars  can  readily  be  handled  and  the 
work  expeditiously  done. 

Itaih  and  fastenings, — ^Thirty- four  tons  of  30-pound  steel  rails  with  the  necessary 
switches,  frogSy  and  fastenings,  have  been  received.  They  have  all  been  given  a  coat 
of  red  metaluo  paint  in  boiled  linseed  oil,  to  protect  them  from  the  weather. 

Bock  Quarry, — ^The  site  selected  for  the  ruck  quarry  is  located  at  Point  Terrace 
post-office,  about  12  miles  above  Florence.  The  rock  crops  out  in  bold  pinnacles 
above  the  river  bank  with  very  little  vegetation  growing  on  top  of  it,  and  can  be 
easily  quarried.  This  rock  is  of  a  very  line  grain,  hard,  and  takes  a  x>olish,  and 
would  be  suitable  for  all  kinds  of  building  purposes'.  Nearly  2^  acres  have  been  in- 
closed by  survey  and  comprise  the  best  part  of  the  quarry.  Water  for  engine  pur- 
poses and  for  mess  and  bunk  houses  is  easily  accessible.  The  river  at  quarry  site  is 
very  deep  with  steep  banks. 

Mrs.  J.  R.  Stiles  is  the  owner  of  the  quarry,  and  has  consented  to  make  a  lease  to 
the  Government  for  all  rock  needed  on  the  works  of  improvement  at  2|  cents  per  ton. 
This  would  carry  with  it  also  the  privilege  of  erecting  buildings,  collecting  water 
for  the  various  purposes  of  the  work,  and  erecting  a  wharf  and  tank  for  the  tow- 
boats,  etc. 

There  are  other  good  ledges  of  sandstone  rock  on  the  river,  bat  none  so  well  located 
for  quarrying  as  that  at  Point  Terrace. 

Cost  of  plant,  etc, 

2  scows $3,491.23 

1  locomotive 2, 824. 99 

1  floating  pile-driver  (complete) 2, 921. 32 

1  small  boat r 46. 00 

Iskiflf 81.00 

12  dump  cars  (irons  for) 2, 000. 00 

4  push  cars 250.00 

4  trucks  for  tramway  driver 667. 00 

1  hoisting  engine 2, 000. 00 

Do 1,615.00 

1  derrick  (incomplete) -. 260. 00 

St<eel  rails,  frogs,  switehen,  mu\  fastenings 2, 250. 00 

l^iiscellaneous  (small  tools,  vtc ) '. 431. 00 

Total 18,836.54 

Cost  of  mess  house  and  bunk  house 1, 620. 00 

Coat  of  wharf  approach,  eto 1,760.00 
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Materials  of  construction  and  cost  of  same. 

Dressed  clear  lumber  for  pile-driver  derricks per  1,000  feet  B.  M . .  $15. 00 

Rough  lumber  for  pile-dnver  scow per  M..  10.50 

Rough  lumber  for  mess  and  bunk  houses do..  8,00 

Dressed  lumber  for  mess  and  bunk  bouses do. .  16. 00 

Roueh  lumber  forscOws  1  and  2 do..  10.00 

'^Do <^o..  ILOO 

Roiurh  lumber  for  -^hiirf  and  approarh do . .  7. 00 

^  Do do..  e,S8i 

Do do..  4.00 

Rough  lumber  for  locomotive  house do . .  7. 50 

Rough  lumber  for  car  shop do . .  6. 88 

Do do..  7.50 

Shingles do..  2.30 

^Do : do..  2.50 

Dressed  lumber  for  scow  No.  3 do..  12.25 

Rough  lumber  for  scow  No.  3 do. .  8. 50 

Piles ^ l>cr  linear  foot. .  .  04^ 

Do do..  .05 

Piles  used  for  wharf  and  building,  124.  • 

Lumber  used  in  construction  of—  ^oet,  B.IC 

Whar^etc: .».*... 73,966 

Buildings 42,717 

Two  rock  scows 96, 040 

Pile-driver,  etc ^^^ 

Sheds,  launch  ways,  etc 23, 401 

Total 260,339 

On  the  14th  of  February  last  the  steamer  George  H,  Chance  ran  aground  on  the 
sand  spit  about  one-fourth  of  a  mile  inside  the  bar.  The  bar  was  rough  at  the  time 
and  the  master  of  the  Chance  reported  15  feet.  He  missed  the  channel  entirely  aitdi^ 
crossing  the  bar.  As  the  steamer  was  loaded  heavily  with  steel  rails  and  car  irons 
for  the  Govenunent,  besides  a  large  miscellaneous  cargo,  it  was  feared  that  she  would 
settle  into  the  sands  and  become  a  wreck.  I  therefore  sot  a  crew  of  men  at  work  re* 
moving  the  Government  property  on  her  t<o  the  highest  part  of  the  sand  8pit>  a  dis- 
tance of  half  a  mile  from  the  steamer.  This  had  to  be  done  at  night,  the  time  of  the 
lowest  tides,  as  the  steamer  was  high  on  the  sands  at  low  tide.  Everything  was 
safely  moved,  and  the  merchants  to  whom  goods  were  consigned  had  their  stuiF  all 
removed.  Kedge  anchors  were  then  put  out  and  the  steamer  was  gradually  Worked 
over  the  spit  at  the  high  tides  towards  the  river  channel,  and  on  the  25th  of  Feb- 
ruary was  safely  in  deep  water  again.  She  sailed  for  Coos  Bay  in  a  few  days,  tras 
repaired  and  resumed  her  route,  running  from  Coos  Bay  to  Coquille,  Siuslaw,  and  Ta* 
qninaBay. 

Commercial  statistics, — Florence  is  in  the  collection  district  of  Taquina,  and  was 
settled  in  1876. 

The  commercial  importance  of  Florence  now  depends  solely  upon  the  steamer 
Chance,  whicli  makes  irregular  trips,  and  the  small  coasting  schooners  which  have 
been  running  to  tbe  place. 

There  is  no  line  of  steamers  running  direct  to  Florence  at  this  time. 

No  outlet  exists  to  the  valley  except  over  a  very  rough  mountain  road  almost  im- 
passable in  winter,  and  down  the  beach  via  the  Umpqua  River,  over  both  of  which 
routes  mails  and  passengers  are  carried. 

A  mail  now  goes  twice  a  week  to  Waldport  on  Alsea  Bay,  and  Newport  on  Yaquina 
Bay,  via  Hecata  and  Cape  Perpetua,  formerly  on  horseback;  now,  however,  it  goes 
as  far  as  Hecata  by  wagon  over  the  new  light-house  road. 

The  industries  on  the  river  are.  3  steam  sawmills,  1  saw  and  planing  mill,  with 
feuiilities  for  the  manufacture  of  house  trimmings,  1  salmon  cannery  in  operation, 
and  a  chair  factory. 

Population  of  Florence  is  about  300  souls. 

There  are  2  stores  well  stocked  with  merchandise,  1  newspaper  and  job  printing 
office,  2  hotels,  1  blacksmith  shop,  and  2  cooper  shops. 

The  religious  denominations  are  divided  between  tiie  Presbyterians  and  Methodists. 
The  Presbyterians  have  a  neat  church. 

There  are  several  places  on  the  river  where  sandstone  crops  out,  but  the  best 
locality  for  a  quarry  is  that  at  Point  Terrace,  about  12  miles  above  Florence. 

Large  bodies  of  fine  fir  timber  exist  on  the  upper  tributAries  of  the  river  and  in 
the  gulches.  Maple  and  alder  abound  in  great  (luautities  and  will  some  day  demand 
more  attention  than  at  present  for  furniture  and  other  purposes.    Cedar  is  used 
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almost  exclusively  for  sliiugles,  but  dobc  are  shippeil.     Some  cedar  lumber  is  manu- 
factured and  shipped. 

Spruce  and  beuilock  abound,  but  are  nof  manufactured  into  lumber  to  any  extent. 

Coal  is  said  to  exist  in  the  hills  to  the  southeast  of  Florence. 

Rock  has  been  found  in  the  mountains  back  of  Hecata  Head  indicating  the  pres- 
ence of  gold. 

Clay  of  a  fine  <mality  abounds  in  the  vicinity  of  ^oreuce,  but  to  what  extent  is 
not  yet  known.  Samples  have  been  fired  and  compare  favorably  with  the  manufac* 
tured  article  brought  from  California^  and  will  make  drain  tiles,  chimney  flueSi  etc. 

The  run  of  salmon  in  the  river  is  not  as  plentiful  now  as  in  former  years  when 
two  or  three  canneries  could  be  kept  running  each  season,  where  only  one  runs  at 
present  with  a  very  light  catch.    The  product  is  shipped  to  San  Francisco. 

Shipping, — ^The  following  is  a  list  of  the  steamers  and  sail  vessels  running  to  Flor- 
ence during  a  portion  of  the  year,  with  their  tonnage: 

Tonnage. 

Steam  schooner  George  H»  Chance 71. 17 

Steam  schooner  Mischief ". 48. 43 

Schooner  Free  Trade 86 

Schooner  Albi&n 70 

Schooner  Amethyst 71 

Schooner  Belen  Merriam 70 

Schooner  MarsiDe  lAo : 50 

The  schooners  were  all  jfroni  San  Francisco,  and  brouglit  nierchnndise,  and  returned 
loaded  with  lumber. 

The  small  steamer  IMlian,  belonging  to  Florence,  runs  as  a  towboat  on  the  river 
and  tows  the  schooners  to  sea,  but  she  is  hardly  large  enough  for  the  service.  The 
trade  does  not  as  yet  justify  the  employment  of  a  regular  tug. 

The  bar,  with  an  average  depth  at  present  of  about  7  feet  at  low  water,  does  not 
justify  the  employment  of  large  craft  in  the  trade.  The  small  schooners  now  run- 
ning here  bring  loaded  only  15  or  20  tons  of  merchandise,  and  therefore  run  very 
light.  They  can  cross  in  at  half  tide,  and  the  practice  has  been  to  station  the 
steamer  Lillian  close  down  to  the  bar  and  let  the  vessels  sail  in  to  her;  then  they 
are  t<aken  in  tow  and  brought  up  the  river. 

There  are  three  small  steamers  running  on  the  river;  they  are  the  Lillian,  Coos, 
and  Mink,  The  latter  was  engaged  until  recently  in  carrying  the  mails  and  passen- 
gers between  Florence  and  the  head  of  tide. 

The  Coos  has  now  taken. the  place  of  the  Mink  on  the  route,  as  she  is  a  side-wheelet 
and  has  better  accommodations. 

The  ([uestion  of  building  a  railroad  between  Eugene  and  Florence  has  been  agi- 
tated for  sometime  past,  but  no  definite  arrangements  looking  to  its  early  commence- 
ment have  as  yet  been  effected.  Such  an  expensive  undertaking  does  not,  at  the 
present  time,  seem  to  ofi'er  inducements  for  the  investment  of  capital.  A  good  well- 
graded  wagon  road,  built  from  the  head  of  tide  to  Eugene,  would  sufKce  for  the 
present  needs  of  trade. 

Should  the  bar  ever  be  improved,  Florence  would  become  quite  a  shipping  point, 
and  a  railroad  built  from  here  to  Eugene  and  on  to  a  connection  with  some  eastern 
line  would  offer  another  competing  line  for  carrying  the  products  of  the  Willamette 
Valley  and  the  country  east  of  the  Cascade  Range  to  m^^rket. 

On  the  14th  instant  the  steamer  Lillian  towed  the  schooner  ^m^fAyst  to  sea  loaded 
with  lumber  for  San  Francisco.  The  bar  was  smooth  and  the  master  of  the  Lillian 
reports  that  he  foimd  12  feet  at  high  water  with  a  6i-foot  tide;  the  inner  channel 
showed  19  feet  close  to  the  bar,  which  is  in  the  form  of  a  ridge,  with  a  steep  slope 
outside  running  at  once  from  15  to  20  feet.  It  is  to  be  regretted  that  a  careful  survey 
can  not  at  the  present  time  be  made.  mmi 

Northwest  winds  have  prevailed  of  late  with  fog,  but  if  an  oii^R'tuuity  presents  I 
will  endeavor  to  run  a  few  lines  with  the  Lillian  out  over  the  bar. 

Capt.  S.  R.  Babbidge  was  connected  with  the  work  for  several  months  as  foreman, 
but  recently  resigned  to  accept  a  position  at  Newport.  He  proved  of  valuable  assist- 
ance to  me  in  getting  the  work  started. 

In  compliance  with  regulations  the  men  work  8  hours  a  day,  but  under  emergen- 
cies, and  to  take  advantage  of  the  weather,  tides,  etc.,  this  time  is  increased. 

In  conclusion  I  desire  to  acknowledge  the  prompt  attention  given  by  all  employed 
on  the  work. 

Very  respectfully,  your  obedient  servant, 

OWYNN  A.  Lyeix, 
Assistant  Engineer. 

Capt.  Thomas  W.  Symons, 

CuTps  of  Engineers,  U,  S,  A»  r^  i 
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COMMERCIAL  STATISTICS. 

Florence  is  in  the  eolloctiou  district  of  Va'iuiiia,  and  was  settled  in  1876. 

The  commercial  imj[>ovtaiice  of  Florent  e  now  depends  solely  upon  the  steamer 
Chance,  which  makes  irregular  trips,  and  the  small  coasting  schooners  which  hare 
been  mnning  to  the  place. 

There  is  no  line  of  steamers  mnning  direct  to  Florence  at  this  time. 

No  ontlft  exists  to  the  valley  except  over  a  very  rough  mountain  road  almost  im- 
passable in  winter,  and  down  the  beach  via  the  Umpqua  River,  over  both  of  which 
routes  mails  and  passengers  are  carried. 

A  mail  now  goes  twice  a  week  to  Waldport  on  Alsea  Bay,  and  Newport  on  YaquinA 
Bay  via  Hecata  and  Cape  Perpetna.  formerly  on  horseback ;  now,  however,  it  goes 
as  far  as  Hecata  over  the  new  light-h(  use  road. 

The  following  table  has  been  compiled  from  the  records  of  this  office  and  is  ap- 
proximately complete  for  the  past  year. 

Commercial  statistics  for  past  years  are  not  attainable,  other  than  those  already 
published  in  reports  relative  to  this  plaee. 

Shippifig,  1891'*92. 


AniraU 

Departores 

Total 

Built 

Stounera  and  vesselB  mnning  to  Florence 


No. 


23 


7S1 


2.3W 
38 


Arriyals  and  departures  of  passengers  by  steamer,  36. 


Articles. 


JEritpOTtf. 

Salmon: 

Salt  (144  barrels)  

Canned  (2,121  oases) 

Hides,  green 

liisoellaueous 

Lnmber,  fir,  and  cedar  (868.0()0  feet.B. M } . 


Tons. 


Total. 


h 


Importt. 


Hisoellaneoas,  merchandine,  etc 

Steel  rails,  locomotive.  boiMting  enj^ne, 
dump  cars,  etc.,  for  Jetty  construction 


74 

2 

3 

1,510 


1,820 

846 
165 


Articles. 


Jmporff— con  turned. 


Hay 

Lime 

Cement 

Flour  and  fof^l   

SbingleH  (25,0H>)  . . 
Boiler  and  flztun>s. 

Powder 

Tin  plate 

Sah. 


Pig  tin,  and  1o»d . 
Total 


Tons. 


10 
30 

36 

143 

5 

3 
3 
34 

4 
3 


TT5. 

IMPROVEMENT  OF  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

JDescription  of  original  cdfidition. — The  usual  prevailing  depths  over 
the  bar  at  low  water,  before  improvement,  were  from  7  feet  to  8  feet 
Three  distinct  channelH  existed,  kno^yn  as  the  north,  middle,  and  south 
channels.  The  south  channel  was  the  one  mostly  used,  but  was  ren- 
dered dangerous  by  the  presence  of  rocks.  Tlie  middle  channel,  though 
free  from  rocks,  was  usually  the  shoalest  of  the  three,  and  so  was  little 
used.  The  north  channel,  besides  being  long  and  tortuous,  was  so 
studded  with  rocks  as  to  be  considered  unnavigable.  Owing  to  the 
shifting  nature  of  the  bar  these  channels  were  constantly  changing, 
both  in  position  and  depth. 

The  mean  rise  of  tide  was  7.1  feet.  ^       _^  C^r^nin](> 

Digitized  by  VjOOy  Ic 
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Plan  of  improvement. — ^The  project  adopted  in  1881  was  to  run  out  a 
dike  or  jetty  on  the  south  side  of  the  entrance  ao  as  to  cause  the  south 
channel  to  shoal  up  and  the  flow  to  be  deflected  northward,  with  a 
view  to  opening  and  maintaining  the  central  channel  with  a  least  depth 
of  17  feet  at  high  water. 

As  originally  projected  the  dike  was  to  start  from  near  low-wat^r 
line  and  run  out  into  the  sea  a  distance  of  2,500  feet,  and  was  to  rise  to 
2  feet  above  mean  low  water.  The  beach  on  the  line  of  the  jetty  from 
high- water  level  was  to  be  protected  by  sinking  gabions  in  the  beach 
with  sand  heaped  over  them,  and  by  covering  the  surface  with  a  layer 
of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges,  and 
cribs  were  to  be  used  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
use  of  stone  barges.  Accordingly  the  jetty  had  to  be  built  from  the 
shore  end  by  carrying  the  stone  out  over  a  tramway,  and  ,was  begun  at 
high-tide  line  instead  of  at  low-tide  line,  thus  making  the  total  pro- 
jected length  of  the  jetty  in  1881,  3,700  feet. 

In  1884,  the  jetty  was  extended  shoreward  a  distance  of  316  feet,  to 
close  a  gap  that  had  been  washed  out  by  the  sea,  making  the  total  pro- 
jected length  at  that  time  about  4,000  feet. 

The  present  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to  full 
high  water  without  extending  it  seaward,  thus  making  its  total  length 
3,748  feet,  and  to  construct  a  mid-tide  jetty  on  the  north  side  of  the 
entrance  about* 2,300  feet  in  length,  extending  from  the  north  head 
along  and  behind  the  reef  putting  out  from  the  head  to  a  point  opposite 
the  end  of  the  south  jetty  and  distant  from  it  about  1,000  feet. 

APPROPRIATIONS.  ^ 

Act  of 

June  14,  1880 $40,000 

March  3, 1881 10,000 

August  2, 1882 60,000 

July  5, 1881 50,000 

August  5, 1886 75,000 

Augnst  11, 1888 150,000 

September  19, 1890 , 165,000 

Total 550,000 

Amount  expended  to  June  30,  1891,  was  $451,239.57. 

Results  obtained  to  June  30,  1891, — The  following  extract  from  my 
last  annual  report  gives  the  results  which  had  been  obtained  to  June 
30,1891: 

The  work  during  the  past  fiscal  year  has  been  chiefly  confined  to  the  extension  of 
the  north  jetty.  The  tramway  of  this  jetty  has  been  extended  600  feet,  and  30,327 
tons  of  rock  have  been  placed  upon  this  new  extension  and  the  old  portion  of  the 
jetty. 

Mr.  Lyell,  the  assistant  in  charge,  reports  that  there  has  been  a  general  depth  on 
the  bar  throughout  the  year  of  10  to  12  feet  at  low  water. 

The  tendency  of  the  channel  to  run  straight  out  has  been  materially  incre-ased  by 
the  ext«nsion  of  the  north  jetty.  The  full  results  of  the  work  done  can  not  be  real- 
ized until  the  north  jetty  is  built  out  to  an  equal  length  with  the  south  jetty. 

Under  the  influence  of  the  southerly  winds,  sand  is  moved  and  accumulates  under 
the  lee  of  the  south  jetty,  and  the  ebb  current  not  being  strong  enough  to  scour  it 
away  it  is  deflected  tx)  the  north  and  finds  its  way  to  the  ocean  without  doing  much 
good  on  the  bar.  This  accumulation  of  sand  on  the  channel  side  of  either  jetty  will 
not,  in  all  probability,  be  possible  when  the  north  jetty  is  completed. 

llie  recent  careful  survey  of  the  Yaquina  entrance  shows  a  low- water  depth  of  11 
^®®*'-  Digitized 
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In  the  last  annual  report  was  published  a  plat  showing  the  condi- 
tions of  the  entrance  from  surveys  made  in  Juue  and  July,  1891. 

The  amount  expended  during  the  fiscal  year  ending  tfnne  30, 1892, 
was  $84,108.69. 

Results  obtained  to  June  30, 1892. — ^During  the  year  the  north  jetty 
has  been  extended  840  feet.  Of  this  405  feet  is  in  an  incomplete  condi- 
tion. 

A  large  portion  of  the  south  jetty  has  been  completed  by  bringing 
the  enrockment  up  to  full  high  tide. 

The  results  obtained  by  the  work  done  during  the  past  year  have 
been  highly  satisfactory.  The  extension  of  the  north  jetty  has  pre- 
vented the  formation  of  a  sand  bank  under  the  lee  of  the  south  jetty, 
and  the  entrance  channel  has  been  continuously  straight. 

The  bar  depth  of  11  feet  at  low  water  reported  last  year  has  been 
materially  increased.    During  the  past  winter  it  was  constantly  re- 

?'orted  by  the  pilot  in  charge  of  the  bar  tug  that  there  was  from  12  to 
5  feet  on  the  bar  at  low  water.  Eecent  soundings  taken  by  the  tug 
indicate  even  a  greater  depth  than  this,  and  it  is  believed  that  the  bar 
rfiannel  now  has  a  least  depth  of  16  to  18  feet. 

It  is  intended  to  make  a  careful  survey  during  the  summer  as  soon 
as  the  north  jetty  is  extended  to  its  full  length  to  determine  the  actual 
conditions  on  the  bar. 

Report  of  operations. — Mr.  Eugene  Bicksecker  assumed  local  charge 
of  the  work  at  Yaquina  Bay  on  August  18, 1891,  relieving  Mr.  Gwynn 
A.  Lyell,  who  was  placed  in  charge  of  the  improvement  work  at  the 
mouth  of  the  Siuslaw  Eiver. 

The  extension  of  the  north  jetty  tramway  was  contii/ued  from  the  be- 
ginning of  the  fiscal  year  until  early  in  October,  1891.  A  heavy  storm 
on  September  8,  having  torn  away  two  completed  bents  and  one  par- 
tially completed  one,  and  further  damage  being  threatened,  it  was  rec- 
ommended September  21  that  work  on  the  north  jetty  be  stopped  tem- 
porarily and  not  resumed  until  the  weather  should  be  more  favorable, 
and  that  in  the  meanwhile  operations  be  transferred  to  the  south  side. 
This  was  approved  under  date  of  October  1, 1891.  By  October  8  the 
bents  carried  away  had  been  replaced  and  the  tramway  extended  one 
bent  farther,  when  operations  ceased. 

The  amount  of  tramway  built  since  March  28,  1891,  was  69  bents,  or 
1,035  feet,  making  a  total  length  of  4,153  feet,  of  which  435  feet  were 
constmcted  after  June  30, 1891.  The  approach  to  the  north  jetty  is 
2,100  feet  in  length. 

The  work  of  dumping  rock  on  the  north  jetty  was  continued  until 
February  13, 181^2.  By  this  time  41,530  tons  had  been  placed  on  the 
jetty  since  February  1, 1891,  and  the  enrockment  was  fully  equally  to 
that  called  for  by  the  project.  As  the  rock  composing  the  jetty  re^ta 
practically  on  a  rock  bottom,  comparatively  little  settlement  is  expected. 

During  July,  1891,  the  trestle  approach  to  the  new  wharf  on  the  south 
side  was  extended  1,200  feet.  During  August  all  the  piles  necessary- 
for  the  wharf  and  trestle  were  driven  and  the  work  was  completed  in 
Sej)teml)or.  The  new  wharf  is  3,500  feet  from  the  old  one;  2,088  feet 
of  this  trestle  had  been  built  previous  to  July  1, 1891. 

Early  in  October  operations  began  on  the  south  side,  and  during  that 
month  an  engine  and  tool  house  were  completed  and  a  number  of  old 
dump  cars  were  repaired. 

During  November,  and  until  the  middle  of  December,  repairs  to  the 
old  tramway  were  in  progress,  then  the  work  of  dumping  rock  began. 
By  the  middle  of  February,  the  enrockment  had  reached  a  nearly  oni* 
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form  elevation  of  19  feet  to  a  point  where  the  sand  dunes  meet  the  jetty 
Ijf  miles  from  the  new  wharf.  Storms  during  December  were  un- 
usually severe  and  the  south  tramway  sufifered  considerable  damage  in 
consequence.  During  February  the  tramway  was  further  repaired  for 
a  distance  of  500  feet. 

During  the  year,  12,519.51  tons  of  rock  were  placed  on  the  jetty. 

The  lower  quarry  was  abandoned  February  17th,  another  slide  hav- 
ing occurred  there  in  January.  The  upper  quarry  was  worked  during 
the  entire  year.  The  removal  of  debris  from  the  upper  quarry  proving 
troublesome,  it  was  finally  decided  to  use  cars  for  carrying  it  away; 
400  feet  of  track  were  laid.  In  February,  the  north  side  locomotive 
and  cars  were  transferred  to  the  quarry,  and  debris  was  dumped  along 
the  river  bank  on  land  purchased  by  authority  for  that  purpose. 

Two  new  scows  were  built  during  the  winter  at  an  approximate  cost 
for  the  two  of  J3,400.  They  were  launched  on  November  27  and  on 
January  1, 

Much  miscellaneous  work  was  done  during  the  year,  including  the 
overhauling  and  repairing  of  several  scows;  the  rei)airing  of  the  loco- 
motive, cars,  and  rock  boxes;  the  building  and  fitting  out  of  a  black- 
smith shop,  and  a  large  amount  of  general  repairing.  The  plant  has 
been  kept  throughout  in  good  condition. 

Authority  having  been  granted  therefor,  a  naphtha  launch  for  the 
use  of  the  ^sistant  in  charge  at  Yaquina  Bay  was  purchased  at  a  cost 
of  $937.50.  She  arrived  at  Newport  on  February  11,  and  is  of  great 
service. 

By  agreement  with  Mr.  Samuel  Case,  the  lease  of  a  strip  of  land  oc- 
cupied by  the  tramway  leading  out  to  the  nwth  jetty  was  renewed  from 
September  17,  1891,  for  a  period  of  three  years,  at  a  rent  of  $100  per 
year,  payable  semiannually. 

The  lease  of  wharf  and  buildings  at  Newport  expired  December  15, 
1891,  and  was  then  renewed  by  agreement  with  Messrs.  Winant,  Buckly 
&  Warren  for  a  period  of  three  years,  at  a  rent  of  $180  per  annum, 
payable  quarterly. 

The  lease  from  L.  E.  Davis  of  land  on  the  south  side  of  Yaquina  Bay 
occupied  by  the  tramway,  which  expired  January  1,  was  renewed  for  a 
period  of  five  years,  at  a  rent  of  $16  per  annum. 

Recommendations  and  remarks. — ^The  extension  of  the  north  jetty  is 
fraught  with  much  uncertainty.  It  is  founded  upon  rock.  The  tram- 
way piles  do  not  penetrate  this  rock  more  than  a  foot  or  two,  and  are 
secured  in  place  by  bracing  and  aa  soon  a«  possible  by  dumping  rock 
about  them.  If,  before  they  are  finally  secured  by  the  enrockment,  a 
severe  storm  occuis,  the  piles  are  very  apt  to  be  washed  away.  Such 
has  been  the  case  on  several  occasions.  It  is  hardly  possible  to  esti- 
mate what  will  be  the  cost  of  completing  this  jetty  owing  to  this  cir- 
cumstance. 

Last  year  the  amount  estimated  for  the  completion  of  the  existing 
project  was  $165,000.  The  river  and  harbor  bill  now  in  Congress  car- 
ries $75,000  for  this  work.  This  leaves  a  balance  on  the  estimate  of 
$90,000.  This  is  the  amount  stated  that  can  be  profitably  expended 
during  the  next  fiscal  year  for  the  completion  of  the  project.  It  is  possi- 
ble that  this  amount  is  in  excess  of  what  will  be  required  for  the  com- 
pletion of  the  work.  A  close  estimate  of  the  cost  of  comi)leting  the 
work  can  be  made  one  year  from  the  present  time. 

Future  operations. — It  is  expected  to  continue  work  on  the  north 
jetty  now  until  it  is  finally  and  fully  completed  in  accordance  with  the 
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plan  of  the  Board  of  Enprineers.    When  this  is  completed  work  on  the 
south  jetty  will  be  commenced  and  carried  to  completion. 

The  report  of  Lieat.  O.  D.  Fitch,  Corps  of  Engineers,  in  personal 
charge  of  the  work,  is  herewith. 

Money  statement 

July  1,  1891,  balance  unexpended $98,760.43 

Amount  refunded  March  17,1892 .25 

98,760.68 

Amount  expended  by  Treasury  Department ^195. 37 

June  30,  1892,  amount  expended  during  fisral  vear 83, 913.  32 

84,108.69 

July  1,  1892,  balance  unexpended 14,^1.  99 

July  1, 1892,  outstanding  liabilities 4,100.00 

July  1, 1892,  balance  available 10, 551. 99 

Amount  appropriated  by  act  approved  July  13,  1802 85, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 95, 551. 99 

{Amount  (estimated)  required  for  completion  of  existing  project 80,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  80, 000. 00 
Submitted  in  compliance  with  requiremouts  of  sectioua  2  of  river  and 
harbor  acts  of  1866  and  1867. 


b£port  of  ueutenairr  g.  p.  fitch,  corps  of  ex6i^7b£rs. 

United  States  Engineer  Office, 

Newport,  Oregon,  June  26, 1892, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  improve- 
ment of  the  entrance  to  Yaquina  Bay,  Oregon,  for  the  fiscal  year  ending  June  30, 1892. 

J  assumed  local  charge  of  this  work  on  Ax»ril  18,  1892,  relieving  Mr.  Eugene  Rick- 
Becker,  who  had  been  in  charge  since  August  18,  1891,  the  date  upon  which  he  suc- 
ceeded Mr.  G.  A.  Lyell. 

At  the  beginning  of  the  fiscal  year  work  was  in  active  progress  as  follows: 

Removing  debris  from  the  upper  quarry  preparatory  to  getting  out  rock. 

Quarrying  at  the  lower  quarry. 

Constructing  a  new  wharf  and  approach  on  the  south  side. 

Placing  rock  on  the  north  jetty  and  driving  piles  for  tramway  extension. 

Quarry  operations. — ^The  lower  quarry  was  worked  continuously  until  February  17, 
18^,  upon  which  date  it  was  abandoned  on  account  of  a  slide  having  occurre4  there 
in  January,  covering  the  greater  part  of  the  workable  ledge. 

The  upper  or  Government  quarry,  which  had  been  reopened  in  June,  1891,  on  ac- 
count of  a  former  slide  in  the  1ow(m*  quarry  during  March,  1891,  was  worked  during 
the  entire  year.  The  rock  from  this  quarry  is  much  harder  than  that  from  the  lower 
quarry.  There  was  a  large  quantity  of  d6bris  to  remove  from  the  upper  quarrj-.  At 
first  this  was  placed  on  scows  and  dumped  along  the  bank  of  the  river  in  the  vicin- 
ity. This  method  proving  objectionable,  it  was  decided  to  use  oars  for  the  purpose. 
Four  hundred  feet  of  track  wtvs  accordingly  laid  in  February,  1892.  Cars  and  loco- 
motive were  transferred  from  the  north  side  to  the  quarry,  and  the  debris  then 
dumped  on  Innd  purchased  for  the  purpose  just  above  the  quarry  along  the  river. 
By  tnis  means  the  earth  could  be  disfiosed  of  rapidly,  so  that  now  the  face  of  the 
quarry,  except  a  small  part  at  one  end,  is  free  from  debris. 

During  the  year  the  lower  quarry  fiiruisbod  141  scow  loads  of  rock,  and  the  upper 
quarry  110,  averaging  about  250  tons  per  scow.  About  50,000  tons  of  ddbris  were 
removed  from  the  upper  quarry. 

The  force  em]doyed  at  the  quarry  consists  of:  One  foreman,  at  $100  per  month ; 
one  engine  tender,  at  37^  cents  per  hour  (ho  tends  both  hoisting  and  locomotive 
engine  and  has  no  fireman);  one  blacksmith,  at  35  cents  per  hour;  one  blaster,  at27| 
cents  per  hour,  and  24  quarrymen,  at  25  cents  per  hour  each. 

South  aide. — At  the  beginning  of  the  fiscal  year  the  trestle  ap^MToach  to  the  new 
receiving  wharf  had  reached  a  length  of  2,088  feet,  and  wtis  being  actively  extended. 
During  July,  1891,  1,200  feet  of  trestle  was  built.    During  August  all  the  piles  nee- 
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cssary  for  the  approach  and  wharf  were  driven  and  the  work  completed  in  Septem- 
ber.   The  new  wharf  is  S,500  feet  from  the  old  one. 

Early  in  October  operations  were  begun  again  on  the  south  side,  and  during  that 
month  an  engine  and  tool  house  was  complcte<l  and  a  number  of  old  dump  cars 
were  repaired.  During  November  and  until  the  middle  of  December  repairs  were 
made  to  the  old  tramway.  Then  the  work  of  unloading  and  dumping  rock  on  the 
south  jetty  was  started. 

By  the  middle  of  February  the  enrockment  had  reached  a  nearly  uniform  elevation 
of  19  feet  from  a  point  where  the  sand  dunes  meet  the  jetty  out  to  the  old  crib,  which 
is  about  li  miles  from  the  new  wharf. 

On  December  16  'he  wreck  of  an  old  vessel,  entering  the  bay  under  a  heavy  sea 
and  high  tide,  struck  the  south  tramway  a  few  hundred  feet  inside  the  old  wreck 
Yaquina  Bay^  s^nd  tore  away  about  sixteen  bents  of  tramway -and  superstructure. 

Storms  during  December  were  unusually  severe,  and  the  south  tramway  suffered 
in  consequence  considerable  further  damage. 

During  February  the  south  tramway  wan  repaired  over  a  length  of  500  feet. 

During  the  latter  part  of  March  alf  work  ceased  on  the  south  side,  and  prepara- 
tions were  made  for  resuming  work  on  the  north  jetty  tramway. 

During  the  year  about  12,500  tons  of  rock  were  dumped  on  the  south  jetty.  The 
q^nly  employ^  on  the  south  side  at  present  is  a  watchman,  at  $60  per  month. 

North  jettif. — At  the  beginning  of  the  fiscal  year  the  north  jetty  tramway  had 
reached  a  total  length  of  3,720  feet,  and  the  work  of  tramway  extension  was  in  act- 
ive progress. 

A  heavy  storm  on  September  8  having  torn  away  two  complete  bents  and  one 
partially  completed  one,  and  further  damage  being  threatened,  authority  was  ob- 
tained to  stop  work  temporarily  on  the  north  jetty  tramway  until  the  weather 
should  be  more  favorable.  By  October  8  the  two  bents  carried  away  had  been 
replaced  and  the  tramway  extended  one  bent  farther. 

Operations,  except  that  of  dumping  rock,  were  then  transferred  to  the  south  side, 
and  the  extensibn  of  the  north  jetty  tramway  ceased  for  the  season,  twenty-nine 
bents,  or  435  feet,  of  tramway  having  "beeu  constructed  since  June  30, 1891. 

Work  was  resumed  on  the  north  jetty  tramway  on  April  4,  1892,  and  by  April  21 
ten  bents  had  been  built.  A  severe  storm  on  April  24  and  25  carried  away  six  of 
these  bents;  three  of  them  had  been  replaced  when  another  severe  storm  on  April 
28  carried  away  the  last  bent  replaced,  and  did  more  or  less  damage  to  the  six  pre- 
ceding bents.  Work  had  been  resumed  too  early  in  the  season.  Since  the  second 
storm  the  weather  has  not  caused  further  damage.  The  work  of  tramway  extension 
hus,  however,  proceeded  at  a  slow  rate  necessarily,  owing  to  the  fact  that  the  bottom 
is  of  rock,  and  as  the  pilt* s  can  obtain  no  penetmtion,  it  is  necessary  to  secure  each 
bent  by  dumping  rock  before  proceeding  to  the  next. 

From  April  4  until  the  present  time  (June  16),  27  bents,  or  405  feet,  of  tramway, 
have  been  constructed;  making  a  total  length  of  4,560  feet,  of  which  840  feet  were 
constructed  during  the  fiscal  year.  The  tramway  will  probably  be  completed  by 
the  latter  part  of  July. 

The  work  of  dumping  rock  on  the  north  jetty  was  continued  from  the  beginning 
of  the  fiscal  year  until  February  13, 1892.  By  this  time  about  41,000  tons  had  been 
placed  on  the  jetty,  and  the  enrockment  of  the  portion  already  constructed  was  fully 
equal  to  that  called  for  by  the  project.  Rock  dumping  tlierefore  ceased  until  April 
4,  since  which  date  about  8,800  tons  of  rock  have  been  dumped  on  the  portion  of  the 
jettv  since  then  constructed. 

The  total  amount  of  rock  placed  on  the  north  jett^  during  the  year  was  about 
49,800  tons.  Little  settlement  is  expected,  as  the  dumping  was  practically  on  a  rock 
bottom. 

The  portion  of  the  jetty  built  this  season  has  reached  a  height  of  about  2  feet  above 
mean  lower  low  water,  except  that  the  last  J60  feet  is  somewhat  lower.  Sand  is 
being  deposited  in  large  quantities  along  the  ocean  side  of  the  north  jetty. 

The  force  employed  on  the  north  side  consists  of  1  clerk,  at  $90  per  month;  1  pile- 
driver  foreman,  at  $105  per  mouth;  1  foreman,  at  $80  per  month ;  1  watchuian,  at  $60 
per  month;  1  storekeeper,  at  $60  per  month;  1  locomotive  engineer,  at  35  cents  per 
nonr;  1  engine  tender  (pile-driver),  at  32^  cents  per  hour;  1  blacksmith,  at  30  c«'iits 
per  hour;  1  engine-tender  (hoisting  engine),  at  27i  cents  per  hour;  1  train  foreman, 
at  27i  cents  per  hour;  1  scow  foreman,  at  27i  cents  per  hour;  1  dock  foreman,  at  27^ 
cents  per  hour;  4  riggers  on  pile-driver,  at  27^  cents  per  hour;  3  laborers,  at  ^  cents 
per  hour,  and  6  laborers,  at  22^  cents  per  hour. 

Mi9oellaneou». — ^Much  misoellaneous  work  was  done  during  the  year,  including  the 
overhauling  and  repairing  of  several  scows ;  the  repairing  of  the  locomotive  and 
cars:  the  construction  of  a  large  number  of  dirt  boxes;  the  building  and  fitting  out 
of  a  olacksmith  shop,  and  a  large  amount  of  general  repairing. 

The  only  additions  made  to  the  plant  during  the  past  \  ear  were  two  scows  built 
at  Toledo  by  hired  labor^  and  a  naphtha  launch  purchased  for  the  use  of  the  assist- 
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iint  in  charge  in  visiting  the  widely  separated  places  of  work.  The  two  scows  were 
built  daring  the  winter  and  launched  on  November  27,  1891,  and  January  1,  reapee- 
tively.    Their  cost  was  as  follows : 

Cost  of  materia]  for  two  scows $2, 182.89 

Cost  of  labor  for  two  scows.... 1,965.19 

Total  cost 4,148.06 

The  naphtha  launch,  which  is  21  feet  in  lenjj:tli,  runs  at  65  ponndn  pressure,  consames 
1  gallon  of  naphtha  per  hour,  and  can  earr^'  10  persons.    Cost,  $937.50. 

The  launch  arrived  at  Newport  on  February  11,  1892,  and  has  been  of  the  greatest 
service. 

The  steamer  Walluski  is  hired  at  $500  per  month  to  tow  rock,  lumber,  supplies,  etc. 
For  this  purpose  the  sum  of  $5,266.67  was  paid  during  the  year. 

By  agreement  with  Mr.  Samuel  Case,  the  lease  of  a  strip  of  land  oconpied  by  the 
tramway  leading  out  to  the  north  jetty  was  renewed  from  September  17, 1891,  lor  a 
period  of  three  years,  at  a  rental  of  $100  per  year,  payable  semiannually: 

The  lease  of  wharf  and  buildings  at  Newport  expired  December  15,  1891,  and  was 
then  renewed  with  Messrs.  Winant,  Buckley  &  Winant,  by  agreement,  for  a  period 
of  three  years,  at  a  rental  of  $180  per  annum,  payable  quarteny. 

The  lease  from  Mr.  L.  E.  Davis  of  some  land  on  the  south  side  of  Yaquina  B&y, 
which  expired  January  1, 1892,  was  renewed  for  a  period  of  five  years,  at  a  rental  of 
$15  per  annum. 

A  table  of  commercial  statistics  for  the  year  will  be  sent  yon  at  the  end  of  th« 
month. 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitch, 
Fint  Lieut,  Corps  of  Engineers, 

Caj>t.  Thomas  W.  Symonb, 

Corps  of  Engineers, 


COMMKRCIAL  STATISTICS. 

Taquina  Bay  is  in  the  collection  district  of  Yaquina.  Tannina  is  the  port  of 
entry.  The  nearest  light-house  is  at  Cape  Foulweather,  4^  miles  north  of  the  en- 
trance. Yaquina  Bay  forms  (with  the  Oregon  Pacific  Railroad)  a  competitive  line 
from  Portland  and  Willamette  Valley  to  San  Francisco. 

The  following  returns  were  collected  by  Lieut.  G.  D.  Fitch,  Corps  of  Engineen, 
in  local  charge  of  the  work  at  ITaquina  Bay,  aiid  are  for  the  fiscal  year  ending  Jnne 
dO,  1892: 

Arrivals  and  departures  of  vessels. 


Arrivals 45 

Dejiartures 44 


No. 


Total 


toimaife. 


21.M47 
23,011 


44»9U.7 


Stmrnern  runnhuj  to  and  from  Taquina, 

gteamflhip  Willamette  Valley 742.69 

Stoaiii  schooner  (ieo.  //.  Chance 71. 17 

^^tuaui  schooner  Mischief 48. 43 

Steamers  running  on  the  hay. — rrnp(»ll(»r  T.  M.  liiihardnoH  runs  from  Newport  to 
Yaqnina  City;  bar  tug  Resolute^  owntid  and  o]M'rat<Ml  by  Oi'e>coii  Development  Com* 
pany;  tug  Wallnnkij  employed  by  GoverniiuMit  in  towing  roi-k  scows,  etc. 

No  new  routes  of  travel  have  been  entablished  since  date  of  last  annual  report. 

Number  of  passengers  arrived  by  sea 480 

Number  of  passengers  departed  by  sea , 670 

One  puHsenger  steamer,  the  Volania,  of  74.23  gross  and  44.24  net  tQ|inage,  was  built 
during  the  year  at  Oneatta.  Pigi^i^^^  ^^  GoOglc 
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Article. 


Quantity. 


Article. 


Qnantity. 


Expo  Ha, 


Wheat... 
Oats 

Lumber . 


nonrandfeecl. 

Potatoes 

Wool 

8hip  kneea 

IhngB 

Hones 

Hay 

Bark 

Hardware 

Tin « 

Bidea 

iiSeeds 

Salmon 

£:xoelsior 


tons. 

do-. 

Cfeet,B.M. 

'  I tons. 

do.. 

do.. 

do.. 

.do. 


..pounds, 
.number. 

tons. 

do-. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 


7.280 
9,202.1 
214,500 
420.1 
981.5 
1.270 
62 
63.8 
200 
75 
180 
66.0 
1.2 
27.2 
18.3 
6.9 
167.5 
20 


iJjrport.t— Continued. 

Seal  furs do. 

Miscellaneous  merchaiuIiM do. . 

Oil do. 

Bones do. 

Trees do. 

Total do. 

hnporis. 

General  merchuudiae tons. 

Machinery do. , 

Coal do. 

Hardware do. 

Malt do. 


Total. 


.do. 


Estimated  ralue: 

Imports 

Exports 


1.9 
753.8 
L6 
10 
3 


20,516.8 


4,792.1 
47.7 
201.7 

1,437.8 
58.4 


6,537.7 


$515,558 
.    317,294 


T  t  6. 


IMPROVEMENT  OF  TILLAMOOK  BAY  AND  BAR,  OREGON. 

Description  of  original  condition. — ^The  channel  over  the  bdr  is  direct 
and  shifts  bnt  little,  so  that  the  bar  is  considered  one  of  the  safest  oti 
the  Oregon  coast.  A  fair  depth  of  water  is  maintained  throughout 
most  of  the  year,  and  vessels  drawing  as  much  as  13  feet  can  usually 
entei*  without  diflacdlty.  The  bay  at  low  tide  consists  of  three  chan- 
hels  running  through  sand  and  mud  flats.  These  channels  are  of  fair 
depth  near  the  entrance,  but  gradually  shoal  up,  giving  depths  of  only 
1  or  2  feet  near  the  head  of  the  bay.  Tillamook,  the  principal  town  of 
the  region,  is  situated  on  a  tidal  slough  above  the  head  of  the  bay,  and 
can  only  be  reached  by  light-draft  vessels  at  high  tide. 

Plan  of  improvement. — ^No  general  plan  and  project  for  the  improve- 
ment of  the  bay  and  bar  have  yet  been  approved.  A  special  project 
for  the  expenditure  of  the  money  appropriated  by  the  act  of  August 
11, 1888,  has  been  approved.  This  consisted  in  making  a  survey  of  the 
bar  and  entrance  and  the  construction  of  longitudinal  and  spur  dikes 
and  shore  protection  works  to  deepen  the  water  over  Dry  Stocking  Bar 
at  the  mouth  of  Hoquarton  Slough  and  to  remove  snags  and  overhang- 
ing trees  from  Hoquarton  Slough. 


APPROPRIATIONS. 

Act  of— 

Anguat  11, 1888 $5,200 

September  19, 1890 500 

Total 5,700 

Amount  expended  to  June  30. 1891. — The  amount  expended  to  June  30, 
1891,  was  J4,922.95. 
Remits  obtained  to  June  30j  i^^i,— No  work  was  done  during  the  year 
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1890-'91,  and  the  condition  of  affairs  remained  practically  the  same  as 
at  the  end  of  the  previous  fiscal  year,  June  30, 1890. 

During  the  year  ending  June  30, 1890,  a  survey  of  the  bar  and  en- 
trance to  the  bay  was  made.  Hoquarton  Slough  was  cleared  of  snags 
as  far  as  Tillamook  City. 

During  the  high  water  of  November  and  December,  1889,  the  longi- 
tudinal dike  and  three  spur  dikes  adjacent  thereto  were  washed  away. 
So  no  results  of  any  practical  importance  or  permanence  had  been  ob- 
tained up  to  June  30,  1890. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  $709.90. 

Results  obtained  to  June  30j  1892. — ISTo  work  was  done  beyond  the 
survey  hereinafter  mentioned,  and  no  results  were  obtained  during  the 
year. 

Report  of  operations, — ^During  July,  1891,  a  survey  of  the  entrance 
to  Tillamook  Bay  was  made  by  Mr.  John  E.  Savage.  The  results  of 
this  survey  and  report  thereon  are  published  in  House  Ex.  Doc.  No.  35, 
Fifty-second  Congress. 

Recommendations  and  remarks. — A  special  project  for  the  improve- 
ment of  Tillamook  Bay  having  been  submitted,  no  ftirther  recommen- 
dations and  remarks  are  now  deemed  necessary. 

Money  statement 

July  1, 1891,  balance  unexpended -        $777. 08 

June  80, 1892,  amount  expended  during  fiscal  year 709.90 

July  1, 1892,  balance  unexpended 67. 16 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15^  067. 16 


COMMERCIAL  STATISTICS. 

Tillamook  Bay  is  in  tbc  collection  district  of  Oregon.  Astoria,  near  the  mouth  of 
the  Columbia  River,  is  the  nearest  port  of  entry.  Tne  nearest  light-houBe  is  at  Cape 
Meares,  abont  4  miles  south  of  the  entrance. 

The  following  returns  furnished  by  Mr.  Charles  Lamb,  of  Tillamook,  are  for  the 
year  ending  Juno  30,  1892 : 

The  number  of  vessels  of  all  descriptions  crossing  in  over  the  bar  during  the  year 
was  74.  The  number  crossing  out  was  73.  Their  names,  draft,  and  registered  ton- 
nage are  as  follows : 

Vessels  airiced  and  cleared. 


Kame. 

Tripa. 

Rexiatered 
tonnage. 

Dfaft 
kMided. 

SteAin  BohooncT  Tmcke* 

20 
12 

1 

12 
21 
5 
2 
1 

850 
200 

420 
80 
87 
70 

71.17 
13 

%'^i 

Steam  achoonftr  S<M>tiA 

11     4 

Steamer  Homer 

14    0 

Steam  nchooner  R.  P.  Elmoro 

Steam  schooner  Aflgiist ft ......                             .     .  .     *    ^ 

Steam  achooner  W.  S.  IfarriBon 

Kteam  achooner  Geo.  H.  ( 'hance 

Steam  acow  Improvement 

Digitized  by  VjOOQIC 


APPENDIX    TT— REPORT   OF   CAPTAIN   SYMONS.  2703 

Vessels  huili  during  the  year. 

Name. 
Ste«mer  G«ii.  Oftrfield,  rebuilt  (runs  on  Tillamook  Bay,  towing  and  freight  busi- 


»). 


Artiolea. 


Quantity.       Yalne. 


Articles. 


Quantity.       Yalue. 


MxporU. 

Lumber feetB.M 

Do tons 

Salmon,  canned do. 

Butter do. 

Bggg do. 

wool do. 

Hides do... 

Cooperage  stock  * . . .  do . . . 

General  merchandise, 

tons. 

Total 


12,060,000 

25,300 

68i 

30 

« 

25 

5 

100 

176 


$164,450 


00,250 

12.000 

1,500 

6,000 

750 

1,000 

13,125 


26,325 


288,075 


ImporU. 

Sawmill    maohineryf 

tons.. 

Electric-light  plantdo. . . 

Stave  factory do. . , 

General  roerch  a  n  d  i  s  e, 

tons.. 

Agricultural    imple- 
ments  tons. 

Flour do . . , 

Feed do.. 

Shineles do.. 

Brick do.. 


60 
80 
80 

6,000 

150 
380 
350 
125 
130 


Total. 


I 


$14,000 
6,000 
6,000 

420.000 

7,500 
11,400 

7,000 
500 
520 


6, 805  I      470, 020 


*  SUve  mill  Juat  started. 


t  Now  under  oonstraottoa. 


T  T7. 
IMPROVEMENT  OP  ENTRANCE  TO  HARBOR  AT  NEHALEM  BAY,  OREGON. 

Description  of  origi^ial  condition. — NehalemBay  at  high  water  is  about 
2  miles  long  by  IJ  miles  wide  at  widest  part,  and  is  connected  with  the 
ocean  by  a  narrow  channel  extending  in  a  southerly  direction  about  3 
miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at  high 
tide.  A  low,  sandy  peninsula,  about  2i  miles  long  and  one-fourth  mile 
wide,  lies  to  the  west  of  this  channel  and  separates  it  from  the  ocean. 

The  southern  end  of  this  peninsula  forms  the  northern  shore  of  the 
entrance.  Between  this  and  the  main  shore,  limiting  the  entrance  on 
the  south,  is  a  distance  of  1  mile.  The  entrance  channel  shifts  wit'  ' 
these  limits  of  1  mile,  occupying  sometimes  a  southerly  position 
sometimes  a  northerly  one,  and  sometimes  there  are  two  channels 
arated  by  a  sand  island  bare  at  low  water.  At  the  time  of  the  survey 
of  June,  1889,  a  depth  of  6  feet  was  found  on  the  bar  at  the  northern 
channel.  The  ordinary  bar  depth  may  be  stated  to  be  about  5  to  6  feet 
at  low  water. 

Plan  of  improvement — ^The  plan  of  improvement  recommended  by 
Gapt.  Young  was  to  build  two  high-tide  stone  jetties  converging  until 
the  distance  apart  is  about  500  feet,  and  then,  if  necessary,  running 
oiit  to  sea  parallel  to  each  other  to  such  distance  as  will  insure  a  low- 
water  depth  on  the  bar  of  at  least  8  feet^  the  north  jetty  to  rest  on  the 
end  of  the  sandy  peninsula  and  the  south  jetty  upon  the  mainland,  the 
object  being  to  hold  the  channel  in  its  southerly  position. 

The  cost  of  the  work,  as  estimated  by  Gapt.  W.  Young,  Gorps  of  En- 
gineers, was  $325^927.50. 

Subsequent  estimates  made  in  May,  1891,  show  that  the  cost  was 
underestimated  by  Gapt.  Young,  and  that  the  work  will  cost  $712,388. 


•e  on 
se^ 
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APPROPRIATION. 

Act  of  September  19,  1890,  '*  for  commencement  of  jetty  construction,"  $10,000. 

Amount  expended  to  June  30, 1891, — There  were  no  expenditures  for 
the  year  ending  June  30, 1891. 

Results  obtmned  to  June  30y  1891. — ^o  work  was  done  and  no  result* 
obtained. 

The  amount  expended  during  liscal  year  ending  June  30, 1892,  was 
$415.08. 

Results  obtained  to  June  30j  189J2.r-^o  work  other  than  the  survey 
hereinafter  mentioned  was  done  and  no  results  were  obtained. 

Report  of  operations, — The  sum  of  $10,000  being  inadequate  even  to 
procure  the  necessary  plant  to  commence  jetty  construction  at  the 
mouth  of  the  Kehalem,  no  final  project  was  made  or  approved,  and  all 
work  of  actual  construction  was  postponed. 

During  May,  1891,  a  reexamination  of  the  entrance  was  made,  and  it 
was  found  that  the  north  channel  had  shoaled  up,  and  only  the  south 
one  was  open. 

A  careful  study  of  the  project  was  made,  and  the  cost  of  its  carrying 
out  estimated,  with  a  result  of  forcing  a  conviction  that  the  original  es- 
timate was  far  too  low,  in  fact,  not  one-half  of  what  the  work  would 
actually  cost.    This  was  laidbefore  you  in  my  letter  of  June  11, 1891. 

Under  date  of  June  25, 1891, 1  was  informed  that  the  Secretary  of 
War  had  directed  the  withholding  of  the  expenditure  of  the  appropria- 
tion until  Congress  shall  have  taken  further  action  in  the  matter. 

In  July,  1891,  a  resurvey  of  the  Nehalem  entrance  was  made  by  Mr. 
John  E.  Savage,  on  the  steamer  Gen,  H,  0,  Wright. 

Mr.  Savage's  report  accompanies  this  report. 

Newport.  Oregon,  July  t8, 1891, 

Captain  :  I  have  the  honor  to  submit  the  folio  win  jf  report  of  the  survey  of  the 
entrance  to  Nehalem  River,  Oregon : 

Arrived  off  the  Nehalem  River  on  the  steamer  Gen.  IT.  G.  WHght  on  the  morning  of 
Monday,  July  20, 1891.  and  crossed  the  bar  at  once  and  anchored  about  a  quarter  of 
a  mile  upstream,  I  found  that  none  of  the  signals  used  in  former  years  remained 
standing,  so  we  started  out  at  onco  and  ran  a  meander  line  about  9,000  feet  in  lenjSfth. 
along  the  beach  near  high- water  line,  from  which  the  various  signals  for  sounding 
wore  located,  either  by  oifsets  from  the  line,  or,  as  in  the  case  of  the  two  signals  on 
the  spit,  by  cuts  from' the  adjacent  plugs  on  the  meander  line. 

About  two  days  were  taken  up  in  locating  and  erecting  the  necessary  signals  and 
at)0Ut  half  a  day  in  locating  the  high  and  low  water  lines  along  the  shores  as  far  as 
abown  on  the  map,  in  each  case  the  mean  tide  being  taken. 

The  weather  was  very  favorable  for  work  on  the  bar  while  we  were  in  the  Neha- 
lem, but  on  account  of  the  shoalness  of  the  water  on  the  bar  it  was  impossible  t-o 
work  more  than  two  hours  per  day  w^hile  sounding  in  the  channel,  and  then  only  on 
the  two  hours  of  the  flood  tide  preceding  high  water. 

We  worked  two  days  on  the  bar  and  ran  in  all  twelve  lines  in  and  out  over  the 
bar,  sufficient  to  give  a  good  idea  of  its  shape  and  the  depth  of  water  to  be  found  on 
the  same,  which  at  mean  high  tide  is  about  11  feet,  or,  in  other  words, 4  feet  at  low 
water  with  a  narrow  bar  channel  5  to  6  feet  in  depth,  as  shown  upon  the  plot. 

While  sounding  upon  the  bar  there  were  about  115  observations  taken  w^ith  the 
sextant  and  about  475  casts  of  the  lead  made. 

About  a  day  was  spent  in  developing  roughly  the  river  for  about  a  mile  inside  the 
entrance. 

The  channel  has  changed  its  position  very  much  since  the  last  survey  two  years 
ago,  and  it  is  now  very  much  more  to  the  south,  and  what  was  then  the  channel  is 
now  entirely  filled  up  with  sand  above  the  low- water  line.  The  change  in  the  chan- 
nel is  by  no  means  unusual,  as  I  was  told  that  the  channel  had  shifted  from  the 
north  channel  across  the  spit  to  its  present  position  and  back  again  tyro  or  three 
times  in  the  last  two  or  three  years.  The  last  change  occurred  some  time  during 
this  last  spring,  either  in  March  or  April.  Whoix  Capt.  Schrader,  of  the  steamer 
4uguBia^  went  in  he  used  the  north  channel  across  the  spit,  and  whei^he  oroaied  the 
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bar  again  a  week  later  the  channel  had  shifted  to  the  southward,  abont  where  it  is 
now. 

Two  or  3  miles  up  the  river,  at  a  cannery  wharf,  I  fonnd  the  gauge  nsed  by 
Mr.  Lyell  in  his  survey  of  two  years  ago,  and  set  up  a  new  gauge  with  its  zero  2  feet 
below  the  zero  of  Mr.  LyelFs  gauge,  which  was  set  to  the  mean  of  the  lower  low 
waters. 

I  set  the  gauge  lower  so  as  to  catch  the  extreme  low  tides  that  were  running  while 
we  were  in  the  Nehalem.  I  also  checked  the  readings  taken  by  comparing  them 
with  the  times  and  heights  of  the  tides  for  the  Pacific  Coast,  which  all  in  the  mean 
were  2  feet  less  than  the  readings  of  the  gauge;  there  was  quite  a  noticeable  differ- 
ence in  the  times  of  the  low  waters,  which,  however,  can  easily  be  accounted  for  by 
the  gauge  being  nearly  3  miles  from  the  ocean. 
Very  respectfully,  your  obedient  servant, 

J.  R.  Savagb. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U,  S.  A, 

Under  date  of  February  17, 1892,  by  indorsement,  I  was  directed  to 
prepare  a  project  and  estimate  for  the  improvement  of  the  Nehalem 
lliver  entrance,  including  therein  a  historical  account  of  the  variations 
of  the  entrance. 

My  report  was  made  under  date  of  February  29, 1892,  and  was  as 
follows: 

Portland,  Oregon,  February  £9, 1892, 
General:  I  have  the  honor  to  acknowledge  receipt,  by  indorsement,  of  orders  to 
prepare  a  project  and  estimate  for  the  improvement  of  the  Nehalem  River  entrance, 
including  therein  a  historical  account  of  the  vjiriations  of  the  same. 
Nehalem  Bay,  at  hieh  water,  is  about  2  miles  long  by  1^  mile  wide  at  its  widest 

Sart,  and  is  connectea  with  the  ocean  by  a  narrow  channel  extending  in  a  southerly 
irection  abont  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at 
high  tide  and  from  500  to  1,500  at  low  tide.  A  low,  sandy  peninsula,  about  2^  miles 
long  and  one-fourth  mile  wide,  lies  to  the  west  of  this  channel  and  separates  it  from 
the  ocean.  The  southern  end  of  this  sandy  peninsula  forms  the  northern  shore  of 
the  entrance;  between  this  and  the  main  shore,  limiting  the  entrance  on  the  south^ 
is  a  distance  of  1  mile. 

The  entrance  channel  shifts  within  these  limits  of  1  mile,  sometimes  occupying  a 
southerly  position  and  sometimes  a  northerly  position,  and  sometimes  there  are  two 
channels  separated  by  a  sand  island,  bare  at  low  water.  The  channel  change  from 
a  northern  to  a  southern  position  is  a  very  common  occurrence. 

Mr.  Savage,  who  made  the  last  survey  in  1891,  states  that  the  people  told  him  that 
this  change  had  taken  place  two  or  three  times  within  the  same  number  of  years. 
The  last  change  from  a  northern  to  a  southern  position,  previous  to  the  survey  of  1891, 
occurred  in  March  or  April  of  the  same  year,  within  the  space  of  a  week.  He  also 
states  that  most  of  the  residents  on  the  Nehalem  are  of  the  opinion  that  there  is  bet- 
ter water  over  the  bar  when  the  channel  occupies  the  northern  position. 

In  the  Pacific  Coast  Pilot,  published  by  the  Coast  and  Geodetic  Survey,  it  is  stated, 
in  giving  an  account  of  this  survey  of  the  river  in  1875,  that  ''at  the  time  of  the  sur- 
vey in  1875  the  low- water  channel  of  the  river  at  the  entrance  was  160  yards  wide, 
but  at  the  bend,  3  miles  inside,  it  was  650  yards  wide.  The  bar  of  th^  river  was  not 
sounded,  but  it  was  sufficiently  near  to  the  observers  to  be  watched  from  the  shore, 
and  for  nve  months  they  never  saw  it  without  a  break  entirely  across  it.  It  was  be- 
lieved to  have  less  than  6  feet  of  water  upon  it.  The  channel  evidently  shifts  with 
heavy  storms.     *    *    » 

''In  July,  1867,  when  we  were  passing  close  along  the  coast,  we  found  the  Nehalem 
opening  abreast  of  the  position  of  the  north  point  in  1875.     *     *     * 

"In  1868,  during  an  examination  of  the  river,  the  bar  broke  continuously  and  was 
unapproachable.     •    «    » 

"At  high  water  the  sea  breaks  entirely  across  the  narrow  channel  as  far  northward 
as  the  sand  point,  effectually  closing  th*  river." 

The  river  and  harbor  act  of  March  3, 1875,  directed  that  an  examination  should  be 
made  of  the  mouth  of  the  Nehalem  River.  This  was  not  done  directly  by  the  Corps 
of  Engineers,  but  was  done  by  Capt.  Gilbert,  an  assistant  of  the  Coast  and  Geodetic 
Survey,  who  was  at  work  in  that  vicinity,  and  he  made  the  examination  in  accord- 
ance with  orders  fh>m  the  Superintendent  of  the  Coast  Survey. 

The  quotation  just  given  from  the  Pacific  Coast  Pilot  is  based  upon  Capt.  Gilbert's 
examination. 

The  mouth  of  the  Nehalem  was  next  examined  by  Mr.  Pliili])  G.  Eastwick,  under 
the  orders  of  Capt.  Powell.    No  boat  could  be  obtained  for  taking  soundings  on  the 
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har,  but  snch  observations  as  Mr.  East  wick  was  able  to  make  confirmed  the  estimate 
of  its  depth  arrived  at  by  Capt.  Gilbert.  Neither  Capt.  Gilbert's  report  nor  the  re 
port  of  Mr.  East  wick  give  any  data  as  to  the  variations  in  the  entrance  channel. 

Aflain,  in  1886,  anotlier  examination  was  made  by  Lieut.  Edward  Burr,  of  the  Corps 
of  Engineers,  under  the  directions  of  Capt.  Powell. 

Lieut.  Burr  states  in  his  report  that  at  the  time  of  his  visit  to  the  Neh'alem  "  it 
was  not  possible  to  get  out  on  the  bar,  as  the  sea  was  breaking  entirely  across  the  en- 
trance, and  there  was  nothing  available,  besides,  but  a  rowboat. 

''  I  am  under  the  impression  that  there  is  a  very  small  depth  of  water  on  the  Ne- 
halem  Bar.  No  white  man  has  ever  sounded  across  the  bar  as  far  as  I  could  learn. 
An  Indian  is  said  to  have  done  so,  and  reported  8  feet  at  low  water.  Bat  parties  in- 
terested in  small  steam  coasters,  having  examined  the  entrance  with  the  idea  of  en- 
tering there,  have  declined  to  do  so.  Yet  an  employ^  of  one  of  these  coasters  informs 
me  tmftt  his  vessel  enters  Nestucca  Bay,  where  the  depth  on  the  bar  is  aboat  3  feet  at 
low  water.  Again,  on  one  day  that  I  was  at  Nehalem  Bar,  the  sea  was  eomparm- 
tively  smooth,  and  with  a  small  surf  on  the  beach,  yet  across  Nehailem  entrance  the 
sea  broke  almost  as  heavily  as  on  the  beach. 

''The  river  flows  southward  parallel  to  the  beach  for  some  2  miles,  and  is  sep- 
arated from  it  by  a  narrow  sand  spit.  The  entrance  seems  to  be  working  still  farther 
to  the  south,  cutting  away  the  river  bank.  The  channel  on  the  bar  is  almost  a  con- 
tinuation of  the  river  channel  above  it,  and  appears  to  extend  through  the  breaken 
at  a  very  acute  angle  to  their  general  line." 

As  a  result  of  both  of  these  examinations,  C&pt.  Powell  reported  that  the  Nehalem 
entrance  was  unworthy  of  improvement. 

Lieut.  Burr  in  his  report  makes  no  mention  of  the  changes  in  the  entrance  channel. 

In  August,  1888,  another  examination  was  made  of  the  Nehalem  Bay  and  Bar  by 
Mr.  J.  S.  Polhemus,  under  the  direction  of  Capt.  Young,  and  in  1889  a  survey  was 
made  of  the  entrance  by  Mr.  Gwynn  A.  Lyell,  also  under  the  direction  of  C^t. 
Young. 

Mr.  Polhemus  states  in  his  report  that  he  made  no  souBdings  on  the  bar  as  it  was 
too  rough  for  the  small  boat  at  his  disposal.  He  also  states  ''in  my  judgment,  the 
Nehalem  is  worthy  of  improvement  if  a  careful  survey  should  show  this  to  be  possi- 
ble for  a  reasonable  sum,  for  the  reason  thait  it  would  afford  an  outlet  for  one  of  tlie 
largest  and  most  valuable  forests  of  timber  in  the  State  of  Oregon,  and  enable  a  sec- 
tion of  country  to  support  a  greatly  increased  population.'' 

Mr.  Polhemus  further  states  that  "  the  channel  shifts  like  on  the  other  coast  bars." 

Mr.  Lyell,  in  his  survey,  made  in  1889,  finds  two  channels. 

Mr.  Lyell  states  in  his  report :  ''A  second  channel  exists  about  three-fourths  of  a 
mile  south  of  the  present  navigable  ehanncl.  The  Coast  Survey  charts  of  1868  and 
1875  show  this  channel  open,  and  that  at  the  north  entirely  closed  at  low  water.  I 
am  not  informed  as  to  the  period  in  which  the  shifting  of  the  channel  occnrs.'' 

By  comparing  the  surveys  of  1889  and  1891  with  the  survey  of  1875  it  is  seen  that 
the  high-water  line  on  the  sand  spit  has  moved  south  about  900  ^t,  while  the  same 
line  on  the  east  shore  near  the  southern  outlet  has  moved  seaward  about  the  same  dis- 
tance. 

Mr.  W.  H.  Wood,  assistant  engineer,  who  visited  the  Nehalem  in  1891,  ^^as  told 
tliat  the  change  in  the  channels  usually  occurred  every  year,  and  about  the  times 
when  the  winds  began  to  change  from  north  to  south  and  south  to  north. 

From  all  the  data  available,  it  is  concluded  that  there  is  no  regular  cycle  of  chanipe 
in  these  chaunels,  but  that  any  heavy  storm  is  liable  to  shift  the  entrance  channel  to 
any  point  from  its  northern  to  its  southern  position. 

Any  plan  or  project  of  improvement,  the  carrying  out  of  which  must  of  neeeesir>' 
extend  over  several  years,  must  therefore  ignore  these  changes  to  a  very  great  ex- 
tent. 

It  seems  to  me  that  it  is  only  possible  and  proper  to  adopt  the  general  project,  and 
to  leave  the  ultimate  definite  location  of  the  works  to  be  determined  at  the  time  the 
project  is  put  into  execution.  I  can  see  no  serious  defect  in  the  general  plan  pn>- 
posed  for  the  improvement  of  this  entrance  by  Capt.  Young,  and  believe  that,  with 
some  slight  modifications,  it  should  be  adopted,  leaving,  as  before  stated,  thenltimate 
location  of  the  jetties  to  be  determined  wlien  the  jdan  is  put  into  execution. 

The  essential  features  of  thiH  plan  are  a  ^uth  jetty,  forming  an  artificial  headland, 
which  shall  keep  the  channel  from  cutting  away  to  tin*  south,  and  a  north  jetty.which 
Rliall  hold  the  sands  back  and  prevent  tliem  from  ])iliuir  iutt»  the  channel  under  the 
influence  of  the  summer  littoral  currents  from  the  north,  the  two  together  t<i  comvn 
trnte  the  flowing  waters  upon  the  bjir. 

'Hie  width  between  the  jetties  should  be,  in  my  opinion,  600  feet  instead  i>f  5lHK  as» 
pro]»o«ed  by  Capt,  Young,  as  -wherever  the  river  is  600  feet  wide  there  is  amfik 
depth,  and  it  i8  bad  policy  to  choke  the  outrauce  against  the  inflowing  waters  any 
more  than  is  necessary.  ^  I 
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The  soath  jetty  shonld  not  break  away  from  the  shore  so  abruptly,  as  shown  on 
Capt.  Young^s  plan,  bat  should  leave  it  with  a  gentle  curve. 

I  send  herewith  a  blue  print,  upon  which  I  have  indicated  two  possible  locations 
for  a  pair  of  Jetties. 

The  extension  of  the  jetties  seaward  is  rather  problematical.  I  have  indicated  on 
the  plan  the  extent  to  which  they  should  go  to  secure  the  niaxiranui  benefit  under 
existing  conditions.  The  building  of  the  jetties  would,  however,  change  existing 
conditions,  and  because  of  the  vast  volume  of  sands  in  the  vicinity,  aud  the  fact  that 
the  Kehalem  entrance  is  in  a  shallow  bight  of  the  coast,  it  ijs  altogether  probable 
that  thoy  will  have  to  be  extended  farther  on  account  of  the  accumulation  of  sands 
in  frontof  them. 

It  is  probable  that  by  confining  the  inflowing*and  outflowing  waters  1>etween  jet- 
ties 600  feet  apart  a  bar  depth  of  8  feet  at  low  water  may  ordinarily  be  expected. 
But  this  would  by  no  means  be  permanent.  Exposed  to  the  full  force  of  the  ocean 
waves,  the  movable  sands  at  a  depth  of  8  feet  or  less  would  be  stirred  up  at  every 
moderate  storm,  and  the  bar  channel  reduced  temporarily  to  the  ordinary  depth  be- 
fore any  improvements  were  undertaken. 

It  is  also  safe  to  predict  that  there  would  be  times  when  the  bar  would  exceed  8 
feet  temporarily. 

With  such  an  entrance  as  the  Nehalem  it  is  in  my  opinion  unsafe  to  predict  any  . 
permanent  bar  depth. 

Estimates, — ^Any  estimate  of  the  cost  of  the  jetties  based  upon  existing  conditions 
and  depths  must  be  approximate  and  subject  to  change.  These  conditions  aud  depths 
are  subject  to  change  naturally,  and  the  construction  of  the  jetties  would  cause  still 
more  marked  changes. 

In  making  the  following  estimates  I  have  assumed  the  present  bottoms,  as  shown 
by  the  last  survey,  as  the  basis.  The  jetties  are  planned  to  be  rubble  mounds,  on 
brush  mattresses,  built  to  full  high-tide  level,  10  feet  wide  on  top,  with  a  slope  of  1 
on  3  on  the  channel  side  from  high  to  low  water,  and  a  slope  of  1  on  1^  on  the  side 
away  from  the  channel  between  nigh  and  low  water,  and  slopes  of  1  on  1  on  both 
sides  below  the  water. 

In  order  to  provide  for  settlement  of  the  rubble  mound  into  the  Kund,  aud  due  to 
scouring  in  the  deeper  contracted  channel,  and  to  abrasion^  an  allowance  of  6  feet 
increased  depth  is  made  in  all  estimates  except  the  CMtiniate  for  the  jetty  from  the 
end  of  the  North  Spit  extending  southerly  and  limiting  the  river  on  tlie  west.  For 
this  portion,  from  A  to  B,  an  allowance  of  4  fbet  is  made. 

North  location . 
Estimate :  Foet. 

South  Jetty,  approximate  length 4, 500 

#  

Rubble  required,  108,308  cubic  yards,  at  $4 $433,232 

North  Jett.v,  njiju'oxiraate  lengUi 4, 200 

Rubble  required,  93,307  cubic  yards,  at  $4 ,     373, 468 

Total.. 806,700 

South  locfUion, 
Estimate:  jgect. 

Son th  Jetty,  approximate  length 1  2,700 

South  Jetty,  approximate  length  of  tram  way  approach 5, 500 

Rubble  required,  69^60  cubic  yards,  at  $4 $279, 040 

North  Jetty,  approximate  length 6, 800 

Rubble  required,  115,205  cubic  yards,  at  $4 460,820 

Tramway  approach,  5,500  feet,  at  $4 22,000 

Total 761,860 

The  estimated  cost  of  completing  the  project  wherever  the  jetties  are  located  will 
be  about  $800,000. 

The  cost  of  the  plant  necessary  and  the  expenses  attendant  upon  the  commence- 
ment of  this  work  in  a  manner  commensurate  with  its  magnitude  is  $50,000. 

On  account  of  the  lack  of  any  fixed,  rocky  headland,  and  the  unstable  character  of 
tbe  sands  upon  and  in  which  thiH  work  must  be  founded,  and  the  great  cliauges 
-^hicb  are  liable  to  occui^at  anv  time,  it  is  particularly  necessary  and  (lesirable  that, 
once  commenced,  it  be  prosecuted  with  vigor  and  with  ample  funds.  jyV^jOOQlC 
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The  only  justification  for  this  improvement  heing  undertaken  is,  as  stated  by  Capt. 
Young,  to  benefit  the  lumber  business  by  furnishing  a  harbor  from  which  the  im- 
mense amounts  of  lumber  tributary  to  the  Nehalem  could  be  shipped  to  market. 

If  a  harbor  can  not  be  obtained  at  the  Nehalem  su^cient  in  capacity  to  permit  the 
lumboT  business  to  be  carried  on  profitably,  the  improvement  seems  mgnsliftable,  as 
the  other  interests  involved  are  comparatively  insignificant. 

Now  to  carry  on  even  a  coast- wise  trade  in  lumber  profitably  at  present  prices,  or 
prices  which  could  confidently  be  expected  for  years  to  come,  requires  a  harbor  with 
a  greater  depth  of  water  en  the  bar  than  can  be  hoped  for  at  the  Nehalem,  and  a 
harbor  where  the  vessels  are  not  liable  to  be  bar  bound  for  weeks  at  a  time. 

It  is  not  possible  for  me  to  believe  that  such  a  harbor  can  be  obtained  at  the  Ne- 
halem. The  lumber  of  the  Nehalem  must  be  shipped  out  of  the  country  by  some 
other  route, 

I  entirely  coincide  with  the  opinion  expressed  by  Capt.  Powell,  that  the  problem 
of  providing  this  district  with  means  of  transportation  would  be  satisfactorily  solved 
by  the  construction  of  a  railroad  to  the  Columbia  River,  and  by  the  establishment  of 
a  more  convenient  line  of  communication  to  Tillamook  Bay. 
Very  respectfully,  your  obejjient  servant, 

Thomas  W.  Bymons, 
Captain,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casby^ 

Chief  of  Engineersj  XT,  8,  A, 

Recommendations  and  remarJcg. — 'So  project  for  the  improvement  of  the 
!N^ehaIem  having  been  definitely  and  formally  decided  apon,  and  no 
work  of  construction  having  been  authorized  or  commenced,  I  refrain 
from  making  any  recommendations  as  to  future  appropriations,  or  as  to 
the  amount  that  could  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year. 

Money  statement 

July  1, 1891,  balance  unexpended $10,000.00 

June  30,  189^,  amount  expended  during  iiscul  year 415. 08 

July  1, 1892,  balance  unexpended 9,584.92 


COMMKRCIAL  STATISTICS. 

The  following  returns,  furnished  by  Mr.  E.  G.  Wist,  of  Nehalem,  are  for  the  year 
ending  June  30, 1892. 

The  number  of  vessels  of  all  descriptions  crossing  in  over,  the  bar  during  the  year 
was  16.  The  number  crossing  out  was  16.  Their  names,  registered  tonnage,  and 
draft  are  as  follows : 

Vessels  arrived  and  cleared. 


Xario. 


Steam  schooner  Augnnta 

Steam  schooner  W.  H.  Harrison . 


Tripe. 


Registered 
tonnage. 


Draft 
l<Mided. 


jrt/m. 

7    i 
6    • 
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As  there  were  no  wiuter  freshets  last  season  and  the  bar  channel  having  shifted, 
vessel  masters  were  very  cautious  and  refused  to  come  in;  only  1  vessel  came  in  dur- 
ing the  month  of  May. 


Articles. 

Qaantlty. 

Yalne. 

Artioles. 

Quantity. 

Value. 

BXPOBTS. 

Box  lamber* tons. . 

Coalt do... 

Batter do... 

Sftlraont do... 

Sa.mon,  caniied do. . . 

Hides  and  fnrs. do. . . 

Flkhomif  and  hemtwax.do. . . 

255 
5 
.     15 
8 
144 
10 
3 
3 

$14,000 

25 

6,000  1 

500' 

20,000 

10,000 

1,200 

300 

IMPOBT8.§ 

Two  sawmill  outfits .  tons . . 
Onopile-drivingoatfit.do. . 
Merchandise  and  logging 

nmchinery .tons. . 

Cannery  supplies  — do. . . 

Total ;... 

IfiO 
15 

650 
200 

$26,000 
2,000 

50,0  0 
10,000 

1,015 

87,000 

Chittembark do... 

Total 

443 

52.025 

*  Double  amount  on  hand,  but  unable  to  ship, 
t  Sample. 

Off3-ear  for  salmon;  double  th^  amount  the  year  previous. 

The  bar  channel  having  shifted,  vessel  masters  were  cautious  and  refused  to  enter. 


i 


T  T  8. 


IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 

WASHINGTON.  ** 

Description  of  original  condition. — Under  the  above  head  it  has  been 
deemed  proper  to  officially  include  the  continuous  Columbia  and  Snake 
rivers  from  Celilo,  at  the  head  of  The  Dalles,  to  Lewiston. 

The  Upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  but  broken  by  many  raptds,  rendering  navigation  difficult  and 
dangerous. 

These  rapids  are  in  nearly  every  instance  caused  by  rocky  bars  with 
occasional  bowlders,  and  the  channels  were  crooked  and  narrow. 

Before  improvement  the  ruling  depth  at  low  water  was  2  to  3  feet 
on  many  of  these  bars,  some  of  which  were'  practically  impassable  at 
low  water. 

The  Columbia  was  navigable  all  the  year  round,  except  when  closed 
by  ice.  The  Snake  was,  however,  only  navigable  during  high  water 
and  for  three  to  four  months  in  the  spring  of  the  year. 

Plan  of  improvement — Previous  to  1877  $120,000  had  been  apprvi- 
priated  for  the  work  of  improvement,  and  had  been  expended  in  survey 
and  rock  removal  at  the  principal  rapids. 

In  1877  Maj.  J.  M.  Wilson  made  a  project  for  the  improvement  of  the 
upper  Columbia  and  Snake  rivers,  consisting  of  removing  rock  bowlders, 
and  rocky  reefs,  and  scraping  gravel  bars  in  the  Columbia  and  Snake 
as  far  as  Lewiston.    The  estimated  cost  of  this  work  was  $132,000. 

The  present  project  or  plan  of  improvement  consists  in  removal  of 
bowlders,  gravel  bars,  and  rock  ledges,  and  putting  in  such  contraction 
works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined 
because  of  the  lack  of  continuous  and  full  surveys,  because  from  the 
nature  of  things  it  can  not  be,  as  many  of  the  obstructions  which  it  is 
necessary  to  remove  are  continually  recurring. 
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APPROrRlATIONS. 

Upper  Columbia  River : 

Act  June  10,  1873 ^0,000 

Act  June  23,  1874 20,000 

Act  March  3,  1875.... 36,000 

Total 105,000 

Upper  Colombia  and  Snake  rivers: 

Act  August  14, 1876 15,000 

Act  June  18, 1878 20,000 

Act  March  3, 1879 20,000 

Act  June  14, 1880 16,000 

Act  March  3,1881 / 15,000 

Act  August  2,  1882. 6,000 

Act  of  Julys,  1884 ; 20,000 

Act  August  5, 1886 10,000 

Act  August  11, 1888 10,000 

Act  September  19, 181)0 20,000 

Total 151,000 

Aggregate ^ 256, 000 

The  amoant  expended  on  the  project  tx)  June  30, 1891,  was  $134,442.23. 

Results  obtained  to  June  30y  1891, — Up  to  this  date  no  work  had  been 
done  in  the  river  since  the  report  of  Maj.  Jones,  in  1889,  was  written, 
and  consequently  no  additional  results  had  been  obtained. 

Ice  and  heavy  freshets  had  brought  into  the  river  channel  a  number 
of  great  bowlders,  which  w ^e  an  additional  annoyance  and  danger  to 
boats  navigating  the  river. 

Although  the  work  heretofore  done  on  the  river  has  been  very  bene- 
ficial to  navigation  by  lessening  its  dangers,  it  has  not  increased  the 
navigable  depth  and  capacity,  particularly  of  the  Snake  Eiver. 

As  stated  in  Mig.  Jones's  report,  the  general  result  of  all  work  done 
and  of  natural  forces  at  work  has  been  to  lower  the  bed  of  the  river 
about  li  feet;  but  it  is  found  that  the  water  surface  has  also  been  low- 
ered, so  that  the  resulting  navigable  depth  is  about  the  same  as  that 
which  formerly  existed. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $8,275.04. 

Results  ohtmned  to  June  30, 1892. — ^During  the  fiscal  year  ending 
June  30, 1892,  a  large  amount  of  work  was  done  in  removing  bed  rock 
and  bowlders  from  the  river  between  Biparia  and  Lewiston.  The  total 
amount  of  rock  removed  was  293  cubic  yards.  The  removal  of  this  was 
of  very  groat  benefit  to  navigation,  permitting  the  boats  to  carry  more 
than  ^double  the  loads  that  they  could  have  carried  without  the  im- 
provement and  with  greater  safety. 

Report  of  operations. — Mr.  W.  H.  Wood  was  placed  in  charge  of  the 
work  on  the  Snake,  and  left  Portland  August  6, 1891,  and  proceeded 
to  Biparia,  where  the  drill  scow  constructed  the  previous  fiscal  year 
was  moored. 

A  crew  and  fall  outfit  of  tools  and  supplies  were  secured,  and  on 
August  28  the  work  commenced. 

The  plan  of  the  work  was  to  go  from  point  to  point  up  the  river, 
stopping  long  enough  at  each  bad  place  to  remove  the  worst  and  most 
dangerous  rocks.  The  drill  scow  was  t/owed  from  point  to  point  by 
the  steamers  plying  on  the  river. 

Capt.  Baughman,  who  has  had  charge  of  the  steamers  running  on 
the  river,  was  engaged  to  designate  the  points  where  wp^k  wa&  most 
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needed  and  to  buoy  the  rocks  of  which  the  removal  was  most  desirable. 
His  practical  and  close  knowledge  of  the  river,  gained  by  running  on  it 
at  all  stages  for  many  years,  was  of  the  greatest  benetit  to  the  work, 
enabling  more  to  be  accomplished  for  the  benefit  of  navigation  with  the 
same  expenditure  of  time  and  money  than  could  have  been  accom- 
plished by  any  other  method. 

The  work  continued  until  November  28, 1891,  when  the  scow  was 
made  fost  in  winter  quarters  at  Selkirk's  old  ferry,  6  miles  below  Lewis- 
ton. 

After  this  several  days  were  spent  in  repairing  the  old  crib  at  Log 
Cabin  Bapids,  and  everything  about  the  scow  was  made  snug,  and  Mr. 
Wood  returned  to  Portland  December  16, 1891. 

Recommendations  and  remarks. — Attention  is  invited  to  my  last  an- 
nual report  under  this  head  (p.  3212,  Beport  of  Chief  of  Engineers). 

The  only  portion  of  the  section  of  river  under  wmsideration  which  is 
navigated  is  the  Snake,  from  Eiparia  to  Lewiston.  Upon  this  portion 
of  the  river  is  tr^vasported  a  large  amount  of  grain,  and  it  furnishes  at 
present  the  most  convenient  line  of  travel  for  a  great  section  of  country. 

In  this  section  of  the  river  are  many  rapids,  swifts,  and  shoals,  where 
work  is  necessary  to  secure  the  best  available  water.  During  periods 
of  high  water  great  bowlders  are  moved  from  places  where  they  do  no 
damage  to  places  where  they  are  in  the  way  of  steamers,  and  these 
bowlders,  like  snags  in  some  rivers,  require  to  be  repeatedly  removed. 

This  work  requires  yearly  attention.  A  drill  scow  with  an  equip- 
ment of  tools  ha«  been  provided,  which  will  enable  the  work  to  be  done 
cheaply  and  expeditiously. 

Besides  this  work  of  rock  removal,  there  are  three  places  between 
Biparia  and  Lewiston  where  other  work  is  necessary.  These  are  at 
Wild  G<x)se  Island,  9  miles  above  Biparia;  Diamond  Crossing,  13 miles 
above  Biparia,  and  Log  Cabin  Bapids,  38  miles  above  Biparia. 

At  Wild  Goose  Island  the  river  is  very  wide  and  a  number  of  gravel 
islands  have  been  formed,  which  divide  the  waterway  into  a  number  of 
channels,  which  at  low  water  become  very  shoal,  crooked,  and  swift. 

At  low  water  now  steamboats  are  Compelled  to  use  the  south  chan- 
nel, shown  on  the  plat  This  is  crooked  and  shoal  above  the  rapid. 
The  straight  middle  channel  becomes  worse  than  the  south  channel  at 
low  water  and  can  not  be  used.  It  is  proposed  to  overcome  the  diffi- 
culty by  building  a  stone  dike  across  the  south  channel,  as  shown  on 
the  plat,  this  dike  to  extend  to  2  feet  above  low  water.  Thip^  it  is  be- 
lieved, will  force  the  water  through  the  middle  channel,  thereby  scour- 
ing it  to  greater  depth,  lengthening  the  rapid  and  lightening  the  cur- 
rent. 

The  estimated  cost  of  this  dike  is  $8,068.50. 

At  Diamond  Crossing  there  is  a  long  shoal  extending  diagonally 
across  the  river,  covering  a  distance  of  a  half  mile  in  the  length  of  the 
river.  The  river  is  wide,  the  current  light,  and  there  is  no  defined 
channel.  The  present  line  of  steamboat  channel  is  very  hard  to  navi- 
gate. The  boats  have  to  drift  nearly  across  the  river  in  very  shoal 
water,  which  in  windy  weather  makes  it  extiemely  difficult  to  keep 
from  being  driven  on  the  bars. 

It  is  here  proposed  to  build  a  stone  dike  750  feet  long  to  a  height  of 
2  feet  above  low  water  from  the  end  of  the  gravel  bar  on  the  south  side 
out  into  the  stream,  and  thus  force  the  water  around  same.  This  it  is 
believed  will  give  a  narrower  and  deeper  channel. 

The  estimated  cost  of  this  dike  is  $9,330.75. 

At  Log  Cabin  Bapids  the  river  divides  into  two  channels — the  north 
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and  sonth.  Steamboats  use  the  fiouth  channel,  the  north  one  being 
crooked,  and  with  the  fall  so  concentrated  as  to  prevent  boats  going  up 
it  without  lining.  The  south  channel  is  only  4  feet  deep  in  places  at 
low  water,  and  is  constantly  getting  shoaler.  It  has  a  current  of  6 
miles  per  hour.  The  channel  is  full  of  bowlders  and  large  gravel  and 
is  s^  narrow  and  crooked  that  in  windy  weather  it  is  hard  to  navigate. 

It  is  proposed  to  remedy  the  difficulty  at  this  point  by  building  a 
stone  dike  600  feet  long  to  2  feet  above  low  water^  closing  np  the  north 
channel  and  thus  forcing  the  water  at  low  stages  through  the  south 
channel,  giving  a  greater  volume,  which  it  is  believed  will  both  deepen 
and  widen  it. 

The  estimated  cost  of  this  dike  is  $5,810.76. 

At  this  point  there  is  a  crib  work  built  of  timber  and  filled  with  stone, 
the  object  of  which  is  to  prevent  boats  drifting  downstream  from  run- 
ning on  the  rocky  shore.  This  crib  should  be  extended  60  feet  farther 
downstream  to  more  perfectly  fulfill  its  mission. 

The  estimated  cost  of  this  extension  is  $1,016.63. 

Plats  showing  the  three  bad  places  above  mentioned  and  the  proposed 
improvements  are  herewith. 

The  amount  of  money  recommended  for  the  next  fiscal  year  is  as 
follows: 

Removing  bowlders^  rocks,  etc $5, 000. 00 

Building  dike  at  Wild  Goose  Island 8,068.i>0 

Building  dike  at  Diamond  Crossing 9, 330. 75 

Building  dike  at  Log  Cabin  BapiUs 5,810.75 

Extemlingcrib 1,016.63 

Total 29,226.63 

In  round  numbers,  $30,000. 

It  is  further  recommeiuliMl  that  the  appropriation  be  made  available 
as  far  as  Asotin,  above  7  miles  above  Lewiston,  for  reasons  set  forth  in 
my  letter  of  December  21,  1891,  and  published  in  House  Ex.  Doc.  No. 
77,  Fifty-second  Congress,  first  session. 

Report  of  Mr.  W.  H.  Wood,  the  assistant  engineer  in  personal  charge 
of  the  work,  is  herewith  : 

United  States  Engineer  Office, 
Portlandj  Oregon,  December  24,  1891, 

Captain  :  I  have  the  lionor  to  submit  the  following  report  of  the  work  of  improving 
the  Snake  River  between  Kiparia,  Wash.,  and  Lewiston,  Idaho,  during  the  months  of 
Auf^ust,  September,  October,  November,  and  December,  1891. 

According  to  your  Vfi'lial  inHtrnctions  I  was  placed  in  charge  of  this  work  Aagost 
1,  1891.     I  left  Portland  August  6  and  proceeded  to  Kiparia;  thence  to  Lewiston. 

I  found  the  work  nio-^t  nec^essai-y  to  be  done  was  the  removal  of  numerous  rocks  or 
bowlders  which  had  been  earned  down  by  ice  and  high  water  and  deposited  on  the 
bars  and  shoals,  tliereby  obstructing  navigation  very  much,  as  they  invariably  lay  in 
tlie  deepest  water,  thus  causing  the  boats  to  leave  the  channel  to  avoid  same. 

The  United  States  drill  scov  Tacoma  was  tied  up  at  Riparia  in  charj^e  of  Capt.  E. 
W.  Bauphman.  The  same  wafc  tunied  over  to  me  August  13,  at  which  time  the  water 
in  tlie  nver  waa  3  feet  above  low  water,  but  falling  rapidly. 

It  wa8  deemed  advisable  to  delay  the  work  some  days  awaiting  lower  water.  A 
part  of  a  crew  of  men  who  were  hii-ed  in  Pasco,  Waah.,  arriving  at  Riparia  Augnat 
19,  were  put  to  work  repairing  and  equipping  the  scow,  taking  aboard  provisions, 
wood,  etc.  This  work  continued  until  August  28,  when,  having  secured  a  crow  of  10 
mei^  and  the  river  having  fallen  to  1  foot  above  low  water,  I  started  to  tow  the  scow 
np  fhe  river. 

Arrangements  had  previously  been  made  with  Capt.  Banghman  to  have  the  steamer 
Annie  Faxon  tow  the  scow  from  point  to  point  as  required. 

Owing  t<o  high  winds  the  steamer  was  unable  to  tow,  and  the  scow  was  landed  1 
mile  above  Riparia,  from  which  point  it  was  lined  to  Little  Qoose  Island,  3  milea 
away,  which  consumed  four  days. 

The  actual  work  of  drilling  began  here  on  Sept<>mber  8  and  processed  until  Sep- 
tember 12.    Forty -two  and  one-lialf  linear  feet  of  holes  2  inches  in  dtainater  were 
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ilrilltHl  in  seven  bowlders.  The  holes  were  fired  and  the  bowlders  completely  broken 
up.  Several  smaller  bowlders  were  also  removed  by  grappling  tongs.  A  ehanuel 
was  thus  secured  100  feet  wide,  with  a  minimum  depth  of  3^  feet  at  low  water;  stage 
of  water,  -j-0.25.  (AH  stages  of  water  referred  to  Union  Pacific  Railroad  gauge  on 
abutment  of  railway  bridge  at  Riparia.) 

September  14,  towed  by  steamer  to  mouth  of  Deadmans  Gulch,  18  miles  above 
Riparia.  Here  two  large  bowlders  lay  directly  in  channel.  Four  holes,  each  3  feet 
deep,  were  drilled,  loaded,  and  fired,  and  the  bowlders  completely  removed. 

September  18,  towed  from  Deadmans  Gulch  to  a  point  2  miles' above  Almota,  and 

fj  miles  above  Riparia.    One  large  rock  lay  in  channel  here.    Four  holes,  each  3  feet 
eep,  were  drilled  and  fired  and  the  rock  completely  broken  up,  thus  giving  6  feet  of 
water  at  low- water  stage. 

September  20  and  21,  the  scow  was  being  lined  from  the  above  point  to  rapid  at 
Log  Cabin  Island,  4  miles  above,  where  several  bowlders  lay  in  channel,  and  a  small 
gravel  bar  formed  at  the  lower  end  of  the  rapid  was  obstructing  the  channel.  The 
rock  was  removed  by  the  usual  process  of  drilling  and  blasting.  Twenty-two  feet  of 
holes  were  drilled  in  four  rocks,  which,  when  hred,  were  completely  removed.  A 
number  of  smaller  bowlders  were  picked  up  and  broken  or  removed  from  the  channel. 

The  gravel  bar  was  blasted  by  driving  3-inch  iron  gas  pipe  to  a  depth  of  5  feet  in 
gravel,  and  when  beavily  loaded  and  fired  the  gravel  was  so  loosened  that  since  that 
time  the  current  has  washed  the  greater  portion  away. 

September  24,  towed  from  Log  Cabin  Island  to  KelJeys  Bar,  23  miles  below  Lewis- 
ton,  where  one  large  rock,  submerged  2  feet,  was  directly  in  the  channel.  Nine  feet  of 
holes  were  drilled,  loaded  and  fired,  breaking  up  rock  and  leaving  a  depth  of  6  feet 
at  low  wat-er. 

September  25,  rafted  scow  4  miles  down  the  river  to  Truax  Landing,  where  one 
bowlder  lay  in  channel.  Two  holes,  each '3  feet  deep,  were  drilled  and  fired,  com- 
pletely removing  the  bowlder.  Owing  to  a  slight  accident  caused  by  the  parting  of 
a  line,  one  of  the  spuds  on  the  scow  was  broken  and  we  la^'  at  Truax  Lauding  repair- 
ing the  same  until  October  1,  when  the  steamer  towed  the  scow  to  Little  Pme  Tree 
Rapid,  13  miles  below  Lewiston.  Here  a  quantity  of  work  was  to  be  done.  Just 
above  the  rapids  the  river  is  wide  and  shoal,  and  what  small  channel  there  was  was 
so  obstructed  by  submerged  bowlders  that  it  was  very  difficult  for  boats  to  get 
through. 

About  80  of  these  bowlders  were  removed.  One  hundred  and  three  and  one-half 
linear  feet  of  drilling  was  done  in  thirty-nine  holes,  which  were  fired  with  good 
results,  while  a  number  of  the  smaller  rocks  were,  picked  up  with  a  derrick  and 
tongs.  There  now  remains  a  clear  straight  channel  150  feet  wide,  with  a  least  depth 
of  5  feet  at  low  water,  which  the  river  boats  now  go  through  without  difficulty. 

October  18,  in  tow  of  tlio  steamer,  we  moved  to  Lewiston,  where  from  this  date 
until  November  19,  our  time  was  spent  in  removing  bowlders  in  this  vicinity. 

A  total  of  194^  feet  of  holes  were  drilled  and  all  holes  fired,  and  132  cubic  yards  of 
rock  removed  by  blasting,  and  a  large  number  of  small  rocks  removed  with  derrick 
and  tongs,  so  that  at  present  boats  can  load  at  Lewiston  with  2,500  sacks  of  grain, 
where  formerly  1,000  sacks  were  all  they  could  get  out  with. 

November  21,  rafted  scow  down  river  to  a  bar  4  miles  below  Lewiston,  and  there 
removed  one  large  rock  from  the  channel.    Three  holes,  each  4  feet  deep,  were  drilled ' 
and  fired  with  good  results,  and  there  is  now  8  feet  of  water  over  the  rock. 

A  heavy  wind  storm  of  three  days*  duration  held  us  here  unable  to  move.  All 
through  tnis  work  considenible  time  was  lost  on  account  of  the  wind,  which  frequently 
blows  a  gale.    At  such  times  we  were  not  able  to  move  or  work. 

November  28,  the  scow  was  rafted  to  winter  quarters  at  Selkirk's  old  ferry,  now 
known  as  Evans,  6  miles  below  Lewiston. 

Repairing  crib. — At  Log  Cabin  Island  a  crib  had  formerly  been  built  to  aid  in  navi- 
gating the  channel  at  that  point,  but  it  had  been  damaged  to  some  extent  by  high 
water,  and  according  to  your  instruct ioys,  I  was  to  repair  the  crib.  I  purchased 
sufficient  lumber  at  Lewiston,  and  on  November  28  1  started  with  lumber,  raft,  and 
men  to  repair  the  same,  and  reached  the  work  the  same  day.  The  Union  Pacific 
Company  allowed  me  the  use  of  their  scow  which  lay  at  that  point  to  live  on.  The 
weather  turned  very  stormy  and  this  work  was  not  completed  until  December  8. 

Following  is  a  statement  of  the  cost  of  the  same: 

Lumber $99.36 

Labor .* 159.80 

Iron  bolts,  etc 11.45 

Subsistence 56: 79 

Total 327.40 

Having  completed  the  above  work  and  returned  to  the  scow  at  Evans,  and  made 
some  needed  repairs,  painting  roof,  etc.,  I  took  an  inventory  of  all  equipment;  dis- 
eharged  all  the  men  December  12,  and  returned  to  Portland*  December  15,  1891. 
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Much  valuablo  aid  was  given  nie  by  Capt.  E.  W.  Baughnian  (wlio  has  navi^ted 
the  river  for  years)  iu  pointing  out  all  the  obstractions,  many  of  which  otherwise 
might  have  been  overlooked^  and  in  many  instances  marking  with  bnoys  Tocka  that 
were  hnrd  to  discover,  and  otherwise  aiding  in  the  work  to  a  great  extent. 

All  the  equipment  of  the  scow  was  8tored  on  the  scow  which  was  locked  up  and 
the  keys  left  with  Capt.  Baughman,  who  now  has  charge  of  the  scow,  together  with 
a  quantity  of  powder  that  was  left  at  Little  Pine  Tree  Kapid. 

The  stage  of  water  thronghoat  this  work  was  very  uniform,  nerer  varj'ing  more 
than  1  foot  fh>m  zero  of  gauge  at  Riparia,  twice  becoming  a  little  muddy,*^  but  soctu 
clearing  again. 

Summarized  statement. 
Total  expendituree: 

Labor $2,571.60 

Equipment .» 479.08 

Supplies  (work) 813.09 

Supplies  (subsistence) 1,013.83 

Repairs  to  boat 60. 62 

Towing  boat 50.00" 

Engineering 659.  <)5 

Total •6.647.27 

Summary  of  work : 

Work  began  August  19,  1801. 
Work  ended  December  12, 1891. 

Labor  performed days..  1,318 

Holes  arilled linear  feet. .      416 

Holes  drilled number. .      136 

Holes  fired do....       129 

Explosives  used pounds. .  1, 434 

Rock  removed cubic  yards. .       293 

Cost  of  rock  per  cubic  yard,  $15.43. 

All  labor  was  hired  by  the  mouth  and  board  furuiHhen. 

Future  work. — The  removal  of  bowldei-H  from  thu  i-hauuelof  the  Snake  River  should 
have  yearly  attention.  From  the  reports  of  captains  of  the  river  steamboats  the 
ice  and  high  water  carry  down  and  deposit  these  bowlders  in  the  channel  eaeh  year. 

Estimated  cost  of  this  work  yearly,  $5,000. 

Aside  from  the  above  there*  are  three  places  in  the  river  between  Riparia  and 
Lewiston  that  I  think  could  be  greatly  improved  if  the  expenditure  were  deemed 
advisable. 

(1)  Wild  Goose  Island,  9  miles  above  Riparia:  Here  the  river  is  divided  into 
three  channels,  and  shoals  badly  in  each  at  the  head  of  the  island.  Stoamb  lats 
now  go  through  the  south  channel,  which  is  very  crooked  and  shoal  above  the 
rapid.  The  middle  channel  is  the  straight  one,  but  its  present  disadvantage  is  that 
it  shoals  at  head  of  rapid,  which  shoal  at  low  water  grows  worse,  shortening  up 
the  rapid  and  forming  so  strong  a  current  that  steamers  liavo  to  line  over  the  same. 

I  would  suggest  a  stone  dike,  900  feet  long,  at  2  feet  above  low  water,  as  shown 
on  the  sketcli,  closing  up  the  south  channel  and  forcing  the  water  through  the 
middle  channel,  thereby  scouring  it  to  a  greater  depth,  which  would  alao  tend  to 
lengthen  the  rapid  and  lighten  the  current,  as  the  shoal  is  composed  of  loose  gravel, 
which  will  be  easy  to  scour. 

Estimate :  2,934  cubic  yards  rock,  at  $2.75  per  cubic  yard  in  place,  $8,068.50. 

(2)  Diamond  Crossing,  13  miles  above  Riparia:  This  is  a  long  shoal  extending 
diagonally  across  the  river,  and  about  a  half  mile  in  length.  The  river  at  this 
point  is  wide  and  the  current  light,  with  loose  gravel  bottom  and  no  defined  chan- 
nel. It  is  here  proposed  to  build  a  stone  dike  voO  feet  long,  2  feet  above  low  water, 
from  the  end  of  the  gravel  bar  on  the  south  fiide  out  into  the  stream,  and  force  the 
water  around  the  same,  thereby  forming  and  maintaining  a  more  contracted  channel 
on  the  north  side  of  the  river,  which  it  is  believed  would  scour  a  deeper  channel. 

The  present  line  of  the  steamboat  channel  (see  sketch)  is  very  hara  to  navigate. 
Steamers  have  to  drift  nearly  across  the  river  in  very  shoal  water,  which  in  windy 
weather  makes  it  difficult  to  keep  from  being  driven  on  the  bar. 

Estimate:  3,393 cubic  yards  rock,  at  $2.75  per  yard  in  place,  $9,330.75. 

(3)  Log  Cabin  Rapids,  38  miles  above  Riparia:  Here  the  river  divides,  fomimg 
north  and  south  channels.  Steamboats  use  the  south  channel,  the  north  one  being 
BO  rapid  as  to  always  cause  tbem  to  line,  and  it  is  also  very  crooked.  The  south 
channel  is  only  4  feet  deep  at  low  water  in  many  places,  and  constantly  getting 
shoider.    It  has  about  a  6-mile  current. 

The  bottom  is  composed  of  bowlders  and  large  gravel,  and  the  channel  follows  the 

•This  does  not  include  the  cost  Of  the  drill  8C0Wyi(^QOQlc 
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south  ftliore  closoly  and  ia  80  narrow  and  crooked  that  in  windy  weather  it  is  hard  to 
navigate. 

I  would  suggest  a  stone  dike  500  feet  long,  hnilt  to  3  feet  above  low  water,  clos- 
iug  up  the  north  channel  and  forcing  all  the  water  through  the  south  channel, 
giving  a  greater  volume  of  water  which  I  believe  will  both  deepen  and  widen  the 
same.        ^ 

Estimated:  2,113  cubic  yards  rock,  at  $2.75  per  yard  in  place,  $5,810. 75. 

At  this  place  I  would  also  recommend  the  extension  of  a  crib,  same  as  is'shown  on 
south  shore  in  sketch  and  used  as  a  sheer  for  steamers.    . 

•    This  needs  to  be  extended  about  50  feet  on  the  west  end.    To  be  built  of  rough 
lumber  and  filled  with  suitable  rock.  , 

Estimated  cost  complete:  $1,016.63. 

Summary  of  future  impravementt. 

Removing  bowlders  from  channel  yearly $5,000.00 

Building  dike  at  Wild  Qoose  Island 8,068.50 

Building  dike  at  Diamond  Crossing 9, 330. 75 

Building  dike  at  Log  Cabin  Rapids 5, 810. 75 

Extension  of  crib 1,016.63 

Total 29,226.63 

The  above  to  include  cost  of  plant  together  with  placing  of  rock. 
Very  respectfully, 

W.  H.  Wood, 
Assistant  Engineer. 
T.  W.  Symons, 

Capt.f  Corps  of  Engineers. 

Future  operations. — Futir^e  operations  witb  the  money  available  will 
consist  in  placing  the  drill  scow  in  commission,  and  removing  rocks 
and  bowlders.  This  work  can  only  be  done  advantageously  when  tlie 
river  is  low  and  the  water  is  clear,  which  is  from  about  September  1  to 
December  1  each  year. 

Money  statement. 

July  1, 1891,  balance  uuexpended $16, 557. 77 

June  30,  ISJfe,  amount  expended  during  fiscal  yejir , . .       8, 275. 04 

July  1, 1892,  balance  unexpended X,  282. 73 

July  1, 1892,  outstanding  liabilities 25. 00 

July  1, 1892,  balance  available 8, 257.  in 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Anioimt  available  for  fiscal  year  ending  .1  iiue  80.  18:W 23, 257. 73 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1894    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  information  is  furnished  by  Capt.  B.  R.  Pegram,  superintendent, 
Water  Lines,  Imion  Pacific  System : 

Shipping,— -Steskmers  operated  by  Union  Pacific  Railroad  upon  Snake  River  between 
Riparia  and  Lewiston  and  intermediate  points  during  fiscal  year  July  1,  1891,  to 
June  30,  1892,  with  tonnage,  draft,  and  amount  of  freight  carried : 


Name. 

j  Rogiatered 
1    tonnage. 

Draft. 

Freight 
carried. 

Steamer  Annie  Faxon  . .  . 

.;               564 

Indus. 
22 
20 
18 

Tons. 
9  U29 

SteftDier  Spokane* 

!               531 

5,594 

Steamer  Aimota 

395 

4,544 

Total 

10,167 

• 

I 

Total  value  about  $QO0,OOU. 
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T  T  9. 

IMPROVEMENT  OF  COLUMBIA  RIVER  BETWEEN  HEAD  OF  ROCK  ISLAND 
RAPIDS  AND  FOOT  OF  1»R1E6T  RAPIDS,  WASHINGTON. 

Description  of  original  condition. — ^The  portion  of  the  Columbia  from 
the  head  of  Kock  Island  Eapids  to  the  foot  of  Priest  Rapids  is  about 
HO  miles  in  length.  The  river  flows  generally  through  a  deep  canon. 
The  banks  for  the  greater  part  of  the  way  are  nearly  precipitous  blufb 
from  1,000  to  3,000  feet  high,  composed  of  columnar  black  basalt.  The 
country  bordering  the  river  is  rocky  and  sterile. 

The  three  principal  obstructions  to  the  navigation  of  this  x)ortion  of 
the  river  are  Rock  Island,  Cabinet,  and  Priest  rapids.  At  Rock  Island 
Rapids  the  river  has  cut  around  both  sides  of  a  large  island  of  rock. 
Tlie  channel,  however,  on  each  side  is  very  much  obstructed  with  reefs, 
rocks,  and  points  sharply  projecting  from  the  shore.  The  result  is  a 
waterway  so  much  restricted  at  all  stages  as  to  dam  up  the  waters  to 
such  an  extent  that  they  escape  over  lines  of  very  steep  slope  and 
amidst  great  masses  of  reef,  rocks,  and  high  projecting  islands.  A 
great  reef  is  found  a  short  distance  above  the  head  of  the  island  which 
has  caused  extensive  deposits  of  gravel,  nearly  choking  the  channel  at 
loiv  Tv^ater 

The  river  here  has  a  fall  of  10  feet  in  3,000  feet,  and  12^  feet  in  8,000 
feet,  at  a  stage  as  nearly  as  can  be  ascertained  of  4  feet  above  low 
water. 

At  Cabinet  Rapids  a  mass  of  basaltic  rock  projects  from  the  left 
shore  nearly  two-thirds  across  the  channel  of  the  river,  deflecting  the 
current  and  causing  it  to  impinge  upon  the  nearly  vertical  basuadtic 
rocks  of  the  right  bank.  Other  masses  of  rock  exist  in  the  channel  in 
and  about  the  main  rapids.  The  fall  here  is  10  feet  in  a  distance  of 
about  8,000  feet. 

At  Priest  Rapids  there  are  seven  principal  rapids  extending  over  a 
length  of  10  miles  of  river. 

The  total  fall  in  this  distance  is,  at  low  water,  72  feet,  and  at  high 
water  about  63  J  feet. 

In  all  these  rapids  the  river  runs  through  and  over  hard,  rough,  and 
jagged  basaltic  rocks. 

Plan  of  improvement, — The  plan  of  improvement  under  which  exist- 
ing work  has  been  carried  on  consists  in  removing  obstructing  rocks 
at  Priest,  Cabinet,  and  Rock  Island  rapids,  and  putting  in  at  all  loca- 
tions where  they  would  be  convenient,  iron  posts  and  ring  bolts,  to 
which  ascending  boats  could  make  fast  their  lines  and  then  wind  them- 
selves up  over  the  rapids  by  means  of  their  steam  capstans,  with  which 
all  such  boats  would  naturally  be  provided. 

The  estimated  cost  of  the  work  proposed  was  $550,000. 

In  addition  to  this  it  was  proposed  to  continue  the  survey  of  the 
Columbia  from  the  head  of  Rock  Island  Rapids  to  the  boundary  line. 
This  project  was  approved  by  the  Secretary  of  War  October  18, 1890. 

APPROPRIATION. 

Act  of  September  19,  1890 170,000 

Of  which  $10,000.  or  so  much  thertwf  as  may  be  necessary,  may  be  used  in  the  sur- 
vey of  the  Columoia  River  irom  the  iutcniatioDal  boundary  line  to  Rock  Island 
Rapids. 

The  amount  expended  to  end  of  fiscal  year  June  30,  1891,  was 
•31,291.13. 

Forsarvey  of  river  from  internationnl  boundary  lino  to  Rocklsland  Rapids.  $2, 691. 91 
For  improvement  of  river  at  Priest,  Cabinet,  and  Rock  laland  rapida  ....  28^599«S2 
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Results  obtained  to  June  30,  1891. — ^The  following  extract  from  my 
last  annnal  report  shows  the  condition  of  the  work  to  June  30, 1891 : 

The  work  so  far  done  on  the  river  at  Priest  and  Cabinet  rapids  has 
not  produced  any  results  of  a  marked  nature.  All  rocks  removed  tend 
to  the  final  result  and  would  benefit  and  render  safer  navigation  on  the 
river  if  there  was  any  navigation,  which  there  is  not. 

The  survey  of  the  river  from  the  international  boundary  line  to  the 
head  of  Rock  Island  Rapids  has  progressed  under  Mr.  William  Outh- 
bert,  so  that  the  work  is  nearly  done  from  the  boundary  line  to  the 
mouth  of  the  Spokane. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1892,  was  $28,195.1^,  of  which  there  was  expended  for  survey  of  river 
from  international  boundary  line  to  Rock  Island  Rapids  $7,227.95,  and 
for  improvement  of  river  at  Priest,  Cabinet,  and  Rock  Island  rapids, 
$20,967.34. 

Results  obtained  to  June  30, 1892. — ^The  work  of  improvement  during 
the  fiscal  year  has  been  confined  to  Cabinet  and  Rock  Island  rapids. 

At  Cabinet  Rapids  a  number  of  projecting  points  along  the  right 
bank  have  been  removed,  and  some  rocky  island  masses  near  the  left 
bank  were  honeycombed  with  drifts  and  drill  holes,  loader!  with  dy- 
namite, and  blasted,  dividing  the  rock  into  small  fragments  which  it  is 
expected  will  be  washed  away  at  high  water. 

K  this  is  the  case.  Cabinet  Rapids  will  be  improved  to  as  great  an 
extent  as  appears  necessary  in  the  way  of  rock  removal. 

A  number  of  ring  bolts  have  also  been  put  in  at  various  points  along 
the  river  for  conyenience  of  boats  in  lining  over  the  rapids,  if  any  should 
attempt  it. 

The  work  at*  Rock  Island  Rapids  has  been  conducted  with  the  object 
in  view  of  removing  obstructions  which  existed  to  boats  lining  up  along 
the  right  bank  during  the  higher  stages  of  the  river,  and  which  endan- 
gered boats  in  running  down. 

That  which  has  been  done  at  both  Cabinet  and  Rock  Island  rapids 
would  be  of  great  benefit  to  navigation  if  any  existed.         • 

Report  of  operations, — At  the  beginning  of  the  fiscal  year  the  opeira- 
tions  in  progress  in  connection  with  the  improvement  were  the  taking 
of  the  dnll  scows  up  to  Cabinet  and  Rock  Island  rapids.  On  July  17, 
1891,  the  foot  of  Cabinet  Rapids  was  reached,  and  on  July  31  the  boats 
had  been  lined  over  the  rapids  and  taken  to  Moses  Coulee  Ferry,  be- 
.  tween  Cabinet  and  Rock  I«land  rapids.  The  high  water  continuing, 
work  on  rock  removal  was  not  commenced  until  September  10.  Upon 
this  latter  date  operations  were  resumed  on  Cabinet  Rapids  and  con- 
tinned  until  February  15, 1892,  with  an  average  daily  force  of  thirty- 
six  and  one-half  men. 

During  this  time  there  was  used  at  Cabinet  Rapids  11,050  pounds  of 
dynamite  Ko.  Ij  there  were  drilled  472  2-inch  holes,  aggregating  a 
length  of  3,002  hnear  feet,  and  twenty-two  drifts  were  run  to  a  total 
length  of  410  feet.  The  last  blast  was  February  12.  The  result  of  the 
work  was  the  removal  and  breaking  up  of  12,199  cubic  yards  of  rock. 
That  which  was  not  ftilly  removed  it  is  expected  will  be  removed  by  the 
high  water. 

On  February  25  work  was  commenced  on  Rock  Island  Rapids,  and 
continued  until  May  5,  with  an  average  force  of  fifteen  men.  During 
this  time  there  was  removed  rock  aggregating  1,894  cubic  yards;  256 
holes  2  inches  in  diameter  were  drilled  to  a  total  length  of  1,414  feet. 

A  permanent  gauge  was  erected  at  Rock  Island  Rapids. 

Digitized  by  VjOOQIC 
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Od  May  5  the  boats  were  taken  back  to  Moses  Conlee  Feny,  tied  xv^ 
and  left  in  charge  of  a  watchman. 

The  tracings  sent  herewith  show  the  work  which  has  been  done  at 
Cabinet  and  Eock  Island  rapids. 

Kecommendations  and  remarks, — ^I  desire  to  invite  attention  to  the 
statements  nnder  this  head  in  my  last  annual  report  on  the  ^^  Upper 
Columbia  from  the  head  of  Rock  Island  Eapids  to  the  foot  of  Priest 
Rapids,"  and  the  "Upper  Columbia  and  Sns^e,"  pages  3226  and  3212, 
Report  of  Chief  of  Engineers,  U.  S.  Army. 

Jf  the  work  on  the  project  is  to  proceed,  the  amount  of  money  which 
can  be  profitably  expended  the  next  fiscal  year  is  $50,000. 

Future  operations. — As  there  is  a  practical  certainty  that  there  will 
be  no  further  appropriation  at  present  for  the  improvement  of  this 
stretch  of  river,  no  frirther  operations  of  any  magnitude  are  mapped 
out. 

With  the  money  remaining  on  hand,  it  is  expected  to  take  care  of 
the  plant,  and  if  authority  is  granted  it  is  expected  to  use  the  boats 
and  tools  in  the  improvement  of  the  Snake  River,  for  the  imx)rovement 
of  which  provision  is  made  in  the  river  and  harbor  bill. 

The  report  of  Mr.  J.  G.  Holcombe,  in  charge  of  the  work,  is  herewith. 

Money  statement. 

July  1,  1891,  balance  nnexpeiuloa $38,708.87 

June  3to,  1892,  amount  expeuded  during  lisciil  year: 

ImproyementB $20,967.34 

Survey *    7,227.95 

28,195.29 

July  1, 1892,  balance  unexpended 10^  513. 58 

July  1, 1892,  outBtandlng  liabilities 25. 00 

July  1,1892,  balance  available 10,488.58 


BEPORT  OF  MB.  J.  G.  HOLCOMBB. 

Portland,  Orboon,  June  SO,  1S9S. 

8ib:  I  have  the  honor  to  submit  the  following  annual  report  of  the  operations 
upon  this  work  nnder  your  charge  for  the  year  enilinc  June  30, 1892 : 

At  the  close  of  last  year  work  at  Priest  Kapids  had  been  abandoned  and  the  drill 
scows  were  beiug  lined  to  Cabinet  Rapids,  54  miles  above  Priest  Rapids. 

On  June  30  they  had  been  taken  to  a  point  about  13  miles  below  Cabinet  Rapids, 
and  July  17,  having  reached  the  foot  of  them,  I  built  a  ma^^azine  and  placect  the 
dynamite  in  it.  The  scows  were  then  lined  through  the  ranids  and  on  July  30  we 
finally  reached  the  head,  having  been  considerably  delayed  uuting  the  entire  period 
of  moving  the  boats  from  Priest  Rapids  by  the  high  winds  that  blow  down  the  river 
during  the  summer  months. 

Having  reached  the  head  of  the  rapids  1  hired  the  steam  ferryboat  EaiiUr  to  tow 
the  boats  to  her  landing  at  Moses  Coulee,  where  they  were  to  lie  until  the  river  fell 
fluffici(!ntly  to  permit  work  on  Cabinet  Rapids. 

As  there  were  no  steamers  upon  this  section  of  the  river  (between  Priest  and  Cab- 
inet rapids),  the  moving  of  the  boats  had  to  be  by  hand.  Horses  were  not  availa- 
ble, except  for  a  short  distance,  because  of  the  rough  and  precipitous  cbaractcr  of 
the  banks. 

Having  reached  the  ferry  landing  on  July  31, 1  laid  off  5  men  and  dispensed  with 
a  Ki>ecial  mail-carrier  who  had  been  employed  since  March  1  to  bring  official  mail 
twice  a  week  from  Ellensburg,  the  neiirest  post-ofHce  to  the  river,  and  on  the  15th  of 
Angast,  after  the  visit  of  inspection  by  Col.  Mendel]  and  yourself,  I  laid  off  2  more 
men,  keeping  3  meu  to  finish  certain  repairs  to  the  plant. 

On  the  22d  of  August  I  left  for  Ellensburg  to  engage  miners  in  anticipation  of  tha 
liver  being  low  enough  by  the  10th  of  September  to  resume  work  at  Cabinet  Rapids. 
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On  that  date  the  drill  ncows  were  dropped  dowB  stream  to  the  rapids  and  work 
again  commenced. 

Plan  of  improvements. — ^The  project  npon  which  this  work  has  been  done  was 
recommended  by  yon  as  a  \nodification  of  Maj.  W.  A.  Jones's  project,  and  it  con- 
sisted of  the  removal  by  blasting  of  the  worot  rocks  obstructing  navigation  and  the 
placing  of  ring  bolts  and  deadmen,  to  which  the  steamers  conla  make  .fast  and  Kne 
themselves  over  by  means  of  their  steam  capstans.  This  was  recommended,  not  as  a 
X>ermanent  improvement,  bnk  as  an  aid  that  wonld  become  at  once  available  to  any 
steamer  ^that  might  desire  to  nse  this  stretch  of  river. 

Cabinet  Rapids, — Daring  the  previous  year  a  small  force  was  sent  from  Priest  Rapids 
with  small  boats  and  tools  to  blast  away  certain  points  and  a  reef  along  the  right 
bank  at  tiiis  place.  This  force  worked  from  April  15  to  May  15  and  succeeded  in 
blasting  at  points  (marked  on  the  map)  H,  I,  K,  and  the  reef  G.  On  May  15  this 
work  had  to  be  stopped  because  of  the  high  water. 

As  the  river  fell  dnring  the  year,  it  was  fonnd  that  the  high  water  had  carried 
away  all  of  the  d^^bris  of  last  year's  blasting,  leaving  in  most  instances  a  clean  rock 
bed  at  or  below  the  low-water  level. 

The  work  of  the  present  year  was  commenced  by  the  removal  of  the  point  F, 
which  was  cnt  down  as  low  as  the  then  stage  of  the  river  would  permit.    After  this 
was  completed  work  was  started  upon  the  mass  of  rocky  islands  in  the  right-hand- 
channel,  and  the  rocks  A,  B,  C,  D,  N,  O,  and  P  have  been  blasted  down  to  and 
below  tne  low  Water  of  this  year. 

The  rocks  B,  C,  D,  P,  and  parts  of  A  and  E  were  blown  up  by  the  usual  method  of 
drilling  2-inch  holes  down  to  the  low-water  level,  loading  with  dynamite,  and  firing 
by  electricity.  For  the  rest,  part*  of  A,  E,  N,  and  O,  drifts  were  driven  in  on  the 
low- water  level,  these  drifts  cnarged  and  tamped,  and  then  fired  by  electricity,  thus 
shattering  the  rock.  This  method  was  used  in  every  case  where  feasible  and  when 
the  dimensions,  especially  in  height,  would  allow,  and  proved  a  quick  and  cheap 
method  of  blasting  the  larger  rocks. 

Results, — ^As  previously  stated,  the  debris  of  last  year's  work  here  had  been  washed 
away  by  the  high  water. 

During  this  year  there  have  been  blasted  on  three  rapids  12,199  cubic  yards  of 
basalt  rock,  using  11,050  pounds  of  dynamite.  To  bla^t  this  quantity  of  rock,  472 
2-inch  holes  were  drilled,  having  a  total  linear  measurement  of  3,002  feet.  There 
were  also  driven  twenty- two  drifts,  having  a  total  linear  measurement  of  410  feet, 
and  one  shaft  measnripg  10  feet  to  low  water,  from  which  three  of  the  above  drifts 
were  driven. 

The  last  blast  at  this  rapid  was  on  February  12,  when  the  rock  E,  containing  6,445 
cnbio  yards  was  blown  up,  thus  completing  the  project  of  rock-blasting  at  these 
rapids. 

I  then  had  three  sets  of  ring  bolts  placed  at  convenient  points  for  ascending 
steamers  to  make  fast  to  and  line  themselves  up  over  these  rapids. 

The  work  at  Cabinet  Rapids  extended  durinflf  this  year  from  September  10,  1891, 
to  February  15,  1892,  daring  which  period  6,103  days  of  labor  were  expended  npon 
the  rock  work ;  this  includes  Sundays  and  holidays,  upon  which  no  work  was  done, 
but  which  are  here  included  because  the  force  were  all  employed  by  the  month  and 
subsisted.  This  employment  of  labor  by  the  month  was  necessary  because  of  the 
comparatively  short  seasons  of  good  weather  in  which  work  could  be  done,  making 
it  necessary  to  work  early  and  late  to  accomplish  any  valuable  results. 

The  average  daily  force  employed  during  this  i>eriod  was  36.54  men,  the  largest 
force  43  men,  the  smallest  force  15  men.  On  Jannary  31  the  force  was  reduced  from 
43  to  15  men,  this  being  as  large  a  force  as  could  be  conveniently  employed  at  the 
then  existing  state  of  the  work. 

The  work  of  drilling,  etc.,  was  carried  on  upon  one  hundred  and  thirty-four  differ- 
ent days,  and  having  a  mild  winter  no  time  was  lost  by  bad  weather. 

Debris. — ^All  of  the  rock  is  broken  small  and  it  is  expected  that  the  coming  high 
water  will  wash  considerable  of  it  away. 

Condition  oj  the  rapids, — While  this  rapid  has  at  all  stages  of  the  river  rough 
water,  still  steamers,  it  is  believed,  can  pass  them  in  safety  by  using  the  channel 
alon^  the  left  bank  in  high  water  and  the  channel  along  the  right  bank  in  medium 
and  in  low  water.  It  has  been  this  medium  stage  that  has  been  the  impassable  one 
at  this  place. 

Future  improvements. — ^It  is  believed  that  the  work  already  carried  out  at  these 
rapids  is  all  that  is  required  for  the  near  future,  and  until  the  surveys  of  the  upper 
river  are  completed  and  a  final  scheme  of  improvement  adopted  no  further  work 
will  be  required. 

Rock  Island  rapidn. — On  the  completion  of  the  operations  at  Cabinet  Rapids,  the 
drill  scows  were  lined  to  Rock  Island  Rapids.  Wc*  left  Cabinet  Rapids  on  February 
15,  and  on  tin*  25th  of  the  sMune  month  we  readied  Rock  Island  Rapids.  A  slight 
delay  was  caused  at  the  Nixon  Rapid  by  the  low  stage  of  the  river,  and  we  lost 
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about  400  feet  of  4|-inch  line  by  one  of  the  small  boats  swamping.  Beyond  this,  no 
damage  was  done. 

Phin  of  improvements, — For  Rock  Island  Rapids,  the  plans  were  the  same  as  for 
Cabinet  Rapids,  but,  on  account  of  the  short  time  bofc^e  high  water^  I  was  directed 
to  c<mfine  the  work  as  far  as  possible  to  opening  a  channel  through  which  boats 
could  be  lined  on  an  upgoing  trip. 

On  February  25,  drilling  was  commenced  and  continued  until  May  5;  tiiie  first 
work  started  was  the  removal  of  rock  T  (see  map) ;  this  was  followed  by  the  clear- 
ing of  the  reef  between  the  right  bank  and  rock  O,  the  blasting  of  a  part  of  rock  O 
that  nearly  closed  this  channel  at  its  head,  and  the  blasting  of  the  point  B.  While 
tliis  work  was  being  carried  out,  I  received  information  that  the  steamer  City  of 
EUenshurg,  then  tied  up  above  Rock  Island  Rapids,  was  to  be  placed  in  commissioii 
and  run  between  Port  Eaton  (below  Cabinet  Rapids)  and  the -Okanogan  River,  some 
80  miles  above  Rock  Ivslaud  Rapids. 

1  then,  at  the  re(inest  of  the  owners  of  the  steamer,  removed  as  much  of  the  point 
R  and  rock  e  as  the  rining  river  would  permit,  so  as  to  give  as  straight  channel  as 
possible  for  the  descending  steamer. 

After  blasting  all  the  rock  pot^sible  this  season,  I  placed  ten  sets  of  ring  bolts  at 
all  feasible  points  for  use  of  ascending  steamers. 

ResuUs. — ^At  Rock  Island  Rapids,  1,894  cubic  yards  of  basalt  roek  have  been 
blasted  using  1,325  pounds  of  dynamite.  To  blast  this  quantity  of  rock,  256  2-inGh 
holes  were  drilled  having  a  total  linear  measurement  of  1,414  feet.  -  Am  stat-ed  above, 
the  work  at  Rock  Island  Rapids  e:ctcuded  from  February  25  to  May  5,  1892,  during 
which  period  1, 173  days*  labor  were  expended,  including  Sundays  and  holidays ;  115 
of  these  were  employed  in  moving  the  plant  from  Cabinet  Rapids. 

The  average  daily  force  employed  upon  this  work  was  15  men. 

Having  completed  all  that  conld  be  finished  before  high  water  on  May  6,  1892,  I 
dropped  the  drill  scows  back  to  the  Moses  Coulee  Ferry  Landing,  where  they  are  to 
lie  during  hi^h  water. 

On  the  7th  instant  I  paid  oflF  and  discharged  most  of  the  force,  and  on  the  11th, 
having  packed  all  tools  and  equipment  away  and  cleaned  the  boats,  I  paid  off  the 
rest  of  the  force  and,  leaving  a  watchman  in  charge  of  the  scow,  I  reported  to  yon  at 
the  Portland  office. 

Before  leaving  Rock  Island  I  erected  a  permanent  riyer  gauge  reading  from  low 
water  this  year  to  40  feet  above. 

Condition  of  plant. — During  the  last  month  of  the  work  at  Rock  Island  Rapids  I 
employed  a  carpenter,  who  was  engaged  in  repairing  and  painting  all  the  small  boats 
nsed  upon  this  work  and  the  survey  of  the  upper  river,  which  had  been  left  with  me 
when  that  survey  was  stopped.  These  boats  (seven  in  number)  have  been  placed  in 
good  order  and  the  entire  plant  is  in  good  condition,  with  the  possible  exception  of 
Hues  and  oars,  the  work  in  the  rocky  channels  having  been  the  cause  of  breaking 
and  losing  a  quantity  of  these  articles. 

Future  improvemenl^i. — This  rapid  is  still  a  dangerous  one  for  boats  to  pass  down 
over.  1  would  recommend  the  removal  of  roeks  a,  &,  c,  i,  k.  and  a  part  of  rock  o,  and 
U,  V,  and  R,  so  as  to  give  a  safe  channel  for  boats  to  descend  during  high  and  medium 
water.  This  work  can  bo  done  in  a  single  season  and  would  afford  relief  while  the 
permanent  improvements  are  being  planned  and  carried  out  upon  the  upper  river. 

In  this  connection  I  deem  it  right  to  call  attention  to  the  fact  that  the  Great 
Northern  Railroad  is  now  building  along  the  left  bank  of  the  river  from  below  to  a 
point  above  Rock  Island  Rapids,  where  it  will  cross  the  river  on  its  way  to  the  Pa- 
cific Ocean,  thus  forming  an  outlet  to  this  upper  country  above  Priest,  Cabinets,  and 
Rock  Inland  Rapids.  The  only  other  railroad  that  now  reaches  the  river  below 
Kettle  Falls  is  the  Northern  Pacific,  crossing  at  Pasco,  but  this  place  can  not  be  made 
available  as  an  outlet  for  the  upper  country  until  such  time  as  tlie  improvement  of 
PricHt  Rapids  is  carried  out.  There  is  a  possibility  of  a  railroad  being  built  from 
EUensburg,  on  the  Northern  Pacific,  to  Port  Katon.  If  this  road  is  built  it  will  be 
for  the  purpose  of  developing  the  steamboat  trade  upon  the  upper  river,  and  then 
the  clearing  of  Rock  Island  Ka])ids  becomes  of  vital  importance  and  the  clearing  of 
them  would  be  for  the  l)enelit  of  that  stretch  of  country  that  is  now  without  any 
pennaiieut  connection  with  the  marts  of  this  coast. 

This  and  Priest  Ka])i(ls  will  always  be  a  difficult  place  for  boats  to  pass  over  nntil 
eitlHT  a  system  of  locks  or  boat  railways  are  built  at  these  places,  because  of  the  great 
fall  that  takes  place  in  the  river  profile  at  these  points,  and  until  such  time  as  the  ob- 
structions at  the  Dalles  and  the  Cascades  are  overcome,  the  steamboat  traffic  npon 
this  river  will  be  in  connection  with  the  railroads. 

Prkftt  RapUU. — During  the  past  year  no  work  of  any  sort  was  carried  out  at  thia 
place,  work  having  stopped  before  the  end  of  last  year. 

Commerce. — During  the  pa^t  year  there  were  no  .steanuTS  or  other  vessels  navigat- 
ing thin  sfntch  of  river.  On  the  Iwt  of  May  the  City  of  KUcnahura  was  placed  in 
conuniHHKin  and  began  to  make  two  trips  a  week  from  above  Rock  Island  to  the 
Okanagon  River.  Digitized 
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It  is  not  out  of  place  to  call  attention  to  the  fact  that  this  boat  passes  over  all  the 
riffles  and  rapids^  to,  and  including  the  Methow,  without  the  use  of  lines,  and  before 
this  boat  was  overhauled  she  lined  at  six  different  places  on  the  route. 

The  building  of  the  Great  Northern  Railroad  has  called  renewed  attention  to  this 
large  section  of  country,  and  settlors  are  coming  ih  from  all  points. 

During  the  past  year  the  fall  of  the  river  from  hiffh  to  low  water  at  Moses  Coulee 
Ferry  was  40  feet,  the  low  water  uncovering  rocK  o,  at  the  foot  of  Rock  Island 
Rapids,  which  I  am  informed  had  not  happened  for  five  years. 

Visits  of  inspection  have  been  paid  to  this  work  by  Col.  Mendell,  yourself,  Lieut.  • 
Fitch,  and  Lieut.  Shunk. 

There  were  also  taken  during  the  month  of  September,  1891,  photographic  views 
of  Cabinet  and  Rock  Island  rapids,  which  have  been  transmitted  to  you. 

Accidents, — During  the  past  year  there  has  been  no  accident  or  other  mishap  of  a 
serious  nature. 

Very  respectfully,  your  obedient  servant, 

J.  G.  HOLGOMBE. 

Capt.  T.  W.  Symons, 

Corps  of  Engineers. 


StrEVBY  OP  THE  COLUMBIA  RIVER  FROM  THE  INTERNATIONAL  BOUN- 
DARY LINE  TO  THE  HEAD  OP  ROCK  ISLAND  RAPIDS. 

The  amount  expended  on  this  work  to  June  30, 1891,  was  $2,691.91, 
with  the  result  of  nearly  completing  the  survey  from  the  boundary  to 
the  mouth  of  the  Spokane  Biver. 

The  amount  expended  during  the  year  ending  June  30, 1892,  was 
$7,227.95,  making  the  total  amount  expended  on  the  project  to  the  lat- 
ter date,  $9,919.86. 

The  work  has  been  practically  completed  as  far  as  the  mouth  of  the 
Okanogan  Eiver.  The  maps,  plans,  and  profiles  of  the  river,  as  far  as 
surveyed,  are  well  under  way,  and  will  be  completed  in  a  short  time. 

JReport  of  operations, — ^At  the  beginning  of  the  fiscal  yejir  the  party 
under  Mr.  William  Outhbert  engaged  on  the  survey,  were  in  camp  at 
the  mouth  of  the  Spokane,  working  up  their  notes  and  awaiting  the 
subsidence  of  the  waters. 

On  the  13th  of  July  they  started  from  camp  and  went  back  to  the 
boundary  line  and  commenced  a  line  of  levels  which  had  not  been  taken 
in  first  traversing  the  river,  and  getting  the  topography,  soundings,  etc. 

From  the  mouth  of  the  Spokane  down,  the  line  of  levels  was  run  at 
the  same  time  with  the  other  survey. 

Twenty-eight  bench  marks  were  cut  in  the  solid  rock,  and  one  was 
marked  on  a  cedar  post  where  the  survey  terminated  at  the  mouth  of 
the  Okanogan.  (A  list  of  these  bench  marks  is  given  in  Mr.  CUth- 
bert's  report.) 

The  latter  part  of  August  the  running  of  the  levels  had  been  com- 
pleted and  the  party  were  again  in  camp  at  the  mouth  of  the  Spokane. 

It  was  not  until  September  26  that  the  river  had  fallen  to  a  stage 
fitted  for  the  work  of  continuing  the  survey.  Upon  this  date  Mr.  Outh- 
bert with  his  party  of  eleven  men  started  from  the  month  of  the  Spo- 
•  kane  and  the  field  work  of  the  survey  continued  until  December  20,  when 
the  Okanogan  wa^  reached.  The  party  then  proceeded  down  the  river, 
some  of  the  men  leaving  at  Wenatchee,  until  the  drill  scows  at  Kock 
Island  Bapids,  under  Mr.  J.  G.  Holcombe,  were  reached.  Here  were 
left  the  boats,  camp  outfit,  etc.,  and  after  discharging  his  men,  Mr. 
Cuthbert  came  on  to  Portland  and  has  been  at  work  ever  since  in  plat- 
ting his  work. 

In  making  this  survey,  the  topography  has  been  worked  in  by  stadia, 

and  connection  ha«  been  made,  wherever  possible,  with  land  office  stakes  r 
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the  levels  have  been  run  by  means  of  a  regular  Y  level  and  the  sound- 
ings taken  in  the  ordinary  manner  with  lines  and  poles,  located  by  the 
stadia  and  cross  sights. 

Besides  the  instrumental  survey  which  forms  the  basis  for  the  map,  a 
large  number  of  photographs  have  been  taken  all  along  the  river  from 
the  boundary  line  as  far  as  the  survey  has  progressed.  These  photo- 
graphs are  particularly  of  the  bad  places  in  the  river. 

There  were  taken  seventy-one  views  from  the  boundary  to  the  Spo- 
kane, and  forty-four  from  the  Spokane  to  the  Okanogan.  Of  these  views, 
eighty-nine  in  quintuplicate  were  sent  for  exhibition  at  the  World^s  Fair 
at  Chicago.  There  were  also  sent  with  these  fifteen  photographs  in 
quintuplicate,  of   Priest,  Cabinet,  and  Rock  Island  rapids. 

It  is  believed  that  a  very  correct  idea  of  the  river  can  be  obtained 
from  the  maps,  profiles,  and  these  photographs. 

At  a  number  of  places  the  river  was  gauged. 

Kear  Marcus,  which  is  just  above  Kettle  Falls,  the  measurements 
were  made  at  a  stage  of  8  feet  below  high  water,  and  gave  a  discharge 
of  196,000  cubic  feet  per  second.  By  allowing  for  an  increased  height 
of  8  feet  to  bring  the  river  up  to  high  water  and  with  the  observed  rate 
pf  current,  the  discharge  is  250,000  cubic  feet  per  second. 

At  liickeys,  below  Grand  Eapids,  the  measurements  were  taken  at  a 
stage  6  feet  above  low  water,  and  gave  a  discharge  of  ll!2,000  cubic  feet 
per  second.  Taking  6  feet  in  elevation  away  from  the  cross  sections 
gives  a  discharge  at  low  water  of  53,000  cubic  feet  per  second. 

As  the  velocity  at  high  water  would  undoubtedly  be  increased  over 
the  velocity  measured  at  8  feet  below  the  high-water  stage,  and  the 
velocity  at  low  water  would  be  decreased  below  that  observed  at  a 
stage  6  feet  above  low  water,  it  may  be  taken  as  an  approximate  gen- 
eral summary  that  in  this  upper  part  of  its  course,  the  Columbia  has  a 
low-water  flow  of  about  50,000  cubic  feet  per  second,  and  a  high-water 
flow  of  about  300,000  cubic  feet  per  second. 

The  total  length  of  the  Columbia  from  the  boundary  line  to  the  mouth 
of  the  Okanogan  was  found  to  be  214  miles,  and  in  this  distance  the 
fall  was  found  to  be  524.4  feet,  being  an  average  fall  per  mile  of  2^ 
feet.  The  average  fall  from  the  boundary  to  the  Spokane  is  2.2  feet 
])er  mile  and  from  the  Spokane  to  the  Okanogan  is  2.8  feet  per  mile. 
In  the  stretch  of  possibly  navigable  water  from  the  Okanogan  to  Kettle 
FaUs  the  fall  is  1.97  feet  per  mile,  and  from  below  Grand  Bapids  to 
the  Spokane  the  fall  per  mile  is  1.62  feet. 

As  nearly  as  can  be  ascertained  the  average  velpciiy  of  the  water 
from  the  boundary  line  to  the  Okanogan  is  3.48  miles  per  hour. 

The  maximum  velocity  observed  was  at  the  upper  part  of  the  Spokane 
Eapids,  where  it  was  15.38  miles  per  hour.  There  were  a  number  of 
places  where  the  velocity  was  found  to  be  10  to  12  miles  per  hour.  A 
list  of  places  where  the  most  rapid  flow  was  observed  is  given  in  Mr. 
Cuthbert's  report. 

Eecomjnendathns  and  rentarJcs. — It  is  very  much  to  be  hoped  Ufcat , 
this  work  can  be  continued  until  the  whole  of  the  Columbia  Eiver  is 
surveyed. 

It  is  not  probable  that  this  river  for  its  whole  length  in  our  territory 
will  ever  be  used  as  a  through  highway  of  commerce,  but  unquestion- 
ably certain  portions  of  it  will  be  used  as  feeders  to  railroads,  and  thus 
become  of  great  imjwrtance.  The  survey  will  enable  correct  conclu- 
sions to  be  arrived  at  regarding  these  portions,  the  kind  of  boats  nec- 
essary and  proper  to  put  on,  and  the  improvements  which  may  be 
necessary  to  utilize  the  river  for  the  greatest  benefit  of  the  people. 
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If  the  amount  named  in  the  river  and  harbor  bill  now  before  Con- 
gress is  appropriated,  it  will  complete  the  survey  to  Eock  Island  Rapids, 
and  no  more  money  will  be  required  for  the  survey  of  this  portion  of 
the  river. 

If  it  does  not,  I  would  recommend  an  appropriation  of  (10,000  to 
complete  the  survey  to  Bock  Island  Eapids. 

Beport  of  Mr.  Cuthbert  is  herewith  : 

United  States  Engineer  Office, 

Portland,  Oregon,  June  S,  1893. 

Captain  :  I  have  the  honor  to  report  that  in  pursuance  of  instructions  contained 
in  your  letter  dated  June  17, 1891,  ''  to  go  back  to  the  boundary  line  and  run  a  line 
of  levels  down  the  river,  *  *  •  »  and  of  verbal  instructions  received  from  you 
at  Spokane  City  on  July  2, 1891, 1  proceeded  to  camp  at  the  mouth  of  the  Spokane 
River,  and  the  Columbia  River  having  faUen  sufficiently  to  allow  of  it,  started  from 
there  on  Monday,  July  13, 1891,  with  four  men  to  tow  one  of  the  boats  in  my  charge 
up  to  Rickeys  Landing,  a  distance  of  55  miles. 

This  was  accomplished  by  3  p.  m.  on  Saturday,  the  18th,  having  made  an  average 
of  10  miles  per  day  with  a  loaoed  boat. 

On  Sunday,  July  19,  the  boat  and  baggage  was  hauled  by  team  to  Meyers  Siding, 
a  station  on  the  Spokane  Falls  and  Northern  Railway,  and  the  boat  loaded  onto  a 
flat  car  which  had  been  previously*  arranged  for. 

On  Tuesday,  July  21,  started  from  Meyer's  Siding  at  5 :  30  a.  m.,  reaching  Corbin's 
Landing  on  the  Columbia  at  10  a.  m.,  where  the  boat  and  baggage  were  transferred 
onto  the  steamboat  Lyiton,  and  the  international  boundary  line  was  reached  at  12 :  30 
p.m. 

Bench  marks. — ^Twenty-eight  bench  marks  (a  list  of  which,  giving  their  positions 
and  elevations,  is  attached)  have  been  cut  in  the  solid  rock.  The  twenty-ninth  is  a 
cedar  post  near  the  mouth  of  the  Okanogan  River.  I  could  not  find  any  rock  in  that 
immediate  locality. 

Levels. — Establishing  the  elevation  of  bench  mark  No.  0  at  the  international  bound- 
ary line  from  the  levefi  of  the  Spokane  Falls  and  Northern  Railway,  wliich  are  con- 
tinued from  the  sea  level  datum  of  the  Northern  Pacific  Railway,  as  1,356  feet  above 
sea  level,  I  proceeded  leveling  down  river,  taking  the  water  surface  and  all  well  de- 
fined high- water  marks.  The  river  at  this  time  was  7  feet  below  the  high- water 
stage. 

Connections  with  the  levels  already  taken  at  all  important  places  during  the  low- 
water  stage  were  ma<le.     (A  list  of  levels  and  falls  is  attached.) 

On  July  30 1  got  down  to  Little  Dalles.  There  I  had  to  portage  the  boat  around, 
as  the  high  stage  of  water  rendered  the  river  unnavigable,  and  Marcus  was  reached 
on  Saturday,  August  8, 1891. 

Soundings, — From  Marcus  downwards  I  re-sonnded  the  river,  the  depths  being  rela- 
tive to  the  water-surface  line  of  levels  and  a  good  check  on  the  soundings  of  the 
former  survey. 

Volume  of  flow. — At  a  very  favorable  spot  about  2  miles  above  Marcus,  I  tested  the 
volume  of  flow  of  water.  This  I  have  done  at  several  other  places  and  at  various 
stages  of  water. 

All  of  these,  allowing  for  the  different  heights  of  water,  compare  very  well.  I 
pick  out  two  of  them,  those  nearest  to  high  and  low  waters : 

At  Marcus:  Cable  feet 

imr  second. 

Eight  feet  below  high  water im,  621 

Ali<)w  8  feet  higher  water,  but  no  increase  in  rate  of  current,  and  it  will 

give 249,853 

At  Rickeys  Landing: 

Six  feet  above  low  water 112, 149 

Taking  6  feet  in  elevation  from  cross  sections,  but  not  reducing  rate  of 

current 53,528 

This  will  give  an  average  of 151,690 

From  this  average  the  flow  during  the  average  day  would  be  13,106,059,200  cubic 
feet. 

Bates  of  flow, — With  a  view  of  ascert-ainiug  what  rate  of  speed  a  steamboat  to  suc- 
cessfully navigate  this  river  should  be  capable  of,  I  tested  the  rate  of  surface  flow  in 
all  places  where  it  is  quicker  than  usual. 

^  From  these  tests  and  observations  o*f  slower  cun-ents,  1  ascertain  sis  nearly  as  pos- 
sible that  the  average  rate  of  surface  flow  from  the  international  boundafv-tcK^tp 
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month  of  the  Okanogan  RIyot  is  3.48  miles  per  honr.    The  particnlar  places  where 
the  flow  is  most  rapid  are  as  follows : 


Names  of  places. 


If  ilea 
per  boar. 


Pio  ffs tone  Rapids 

For  2  miles  above  Rosen  Bar 

1  mile  below  Rogers  Bar 

Deer  Creek 

Upper  end  of  Spokane  Indian  Reservation 

Miter  Rock 

Spokane  Rapids,  upper  part 

China  Rapids 

Above  Hawk  Creek  for  4,000  feet 

Below  Hawk  Creek: 

For  6,000  feet : 

For  3,000  feet 

For  3,000  feet 

For  2,000  feet 

Friedlander's  store 

Below  moutb  of  Sans  Poll  Rivor 

Mammoth  Spring 

Caynse  Rapid 

Nespilem  Rapid 

Mahkin  Rapid 

Parsons  Rapid 

7,000  feet  b^ow  Island  Shoal 

Long  Rapids : 

First  Riffle 

Second  Riffle 

Third  Riffle 

Eagle  Rapids 

Foster  Creek  Rapids 

Bend  above  Port  Colombia 


31 
80 
83 
93 
97 
100 
105 
109 
UO 

111 
113 
113 
114 
124 
183 
138 
143 
185 
175 
182 
185 

190 
191 
191 
193 
201 
211 


8L31 

6 

i 

7.U 

5 

• 

15.88 
12.7 
U 

10 
13 
18 
13 
U 

9 

• 

8 

7.5 

idn 
e.45 

7 

9109 

laM 

10.58 
7.85 
8.33 

6 


On  the  evening  of  Saturday,  Augnst  29,  I  had  got  to  within  2  miles  of  the  head  of 
Spokane  Rapids.  Here  I  stopped  until  I  had  a  fall  crew,  to  take  cross  sonndings  at 
figment  intervals  above  these  rapids,  so  as  to  determine  what  the  result  to  this  part 
of  the  river  would  be  were  the  bowlders  at  present  causing  the  obstraction  blasted 
away. 

Survey  rewnwd.— The  river  having  fallen  sufficiently  to  allow  of  the  regular  snrvey 
being  gone  on  with  advantage,!  recommenced  work  with  a  &ill  party  of  11  men,  includ- 
ing Mr.  O.C.Yocum  as  photographer,  on  Saturday,  September  26,  and  found  that 
there  is  very  deep  water  above  the  Spokane  Rapid,  ranging  from  51  to  69  feet,  with  a 
sluffffish  current  of  about  2^  miles  per  hour. 

Hell  Gate  was  reached  on  Sunday,  October  25.  At  this  place,  the  current  at  low 
water  is  not  strong  nor  would  it  be  hard  to  navigate;  the  difficult  stages  are  at  mid- 
dle and  high  waters  on  account  of  the  tortuous  shape  of  the  channel.  If  the  middle 
high-water  channel  was  blasted  out  to  low-water  level,  this  trouble  would  be  very 
much  reduced  if  not  done  away  with  entirely. 

From  this  down  to  Mah-kin  Rapid,  which  in  character  very  much  resembles  the 
upper  part  of  Spokane  Rapid,  the  river  is  comparatively  good.  Improvements  would 
consist  of  blasting  away  lone  bowlder  rocks,  to  straighten  or  widen  the  channel  as 
the  case  may  be. 

Mah-kin  Rapid  was  reached  on  the  6th  day  of  November.  There  is  a  shoal  3,000 
feet  above  it,  which  I  ima£:ine  will  render  it  inexpedient  to  clear  out  and  thereby 
lower  the  head  of  the  rapid,  but  the  foot  of  it  could  be  dammed  so  as  to  lengthen  and 
ease  the  fall  and  current. 

A  steamboat  to  get  up  here  and  similar  places  without  lining  would  have  to  be 
capable  of  making  18  miles  an  hour  in  dead  water  and  of  keeping  up  her  steam 
pressure. 

On  November  24  I  got  down  to  the  head  of  Long  Rapids  in  Nespilem  Gallon.  The 
lower  and  narrower  part  of  this  rapid  is  locally  known  as  Box  Cafion^  the  banks  on 
both  sides  being  composed  of  perpendicular  rock  60  to  100  feet  in  height.  At  high 
water  it  is  full  of  cross  currents  and  whirlpools,  owing  to  the  crookedness  of  the 
passage.  A  very  large  (]uautity  of  rock  must  be  removed  from  the  jutting  out  points 
all  the  way  through.    The  low- water  depth  will  average  all  of  60  feet. 

Permanent  8now. — Although  there  was  a  fall  of  snow  and  sleet  on  November  9,  it 
did  not  remain.  The  commencement  of  permanent  snow  was  on  Sunday,  December 
6.  I  was  then  3  miles  above  Foster  Creek  Rapids.  From  this  on,  snowstorms  and 
dense  fogs  greatly  impeded  the  work  and  rendered  it  disagreeably  cold. 
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Foster  Creek  Hapids  at  low  water  is  a  masg  of  rocks;  34  can  be  connted  above 
water,  and  there  is  an  equal  number  within  3  feet  of  the  surface. 

From  this  down  to  the  month  of  the  Okanogan  River,  which  is  214  miles  from  the 
international  boundary  line,  the  river  is  good  and  navigable  at  any  stage  of  water. 

I  finished  work  at  this  place  on  December  20,  and  proceeded  down  liver  with  the 
intention  of  sending  the  men  to  tiieir  homes  from  Pasco. 

I  arrived  at  Chelan  December  22;  went  up  the  lake  with  Mr.  Tecum  the  pho- 
tographer, and  came  down  again  on  the  23d,  having  obtained  sixteen  views  of  this 
magnificent  lake.  I  lefi  the  mouth  of  the  Chelan  Siver  on  the  26th  and  arrived  at 
the  mouth  of  the  Wenatchee  December  29,  with  a  snow  storm  blowing  very  hard  up 
river. 

From  here  the  Spokane  men  asked  to  be  allowed  to  go  home ;  so,  retaining  as 
many  men  (four)  as  would  enable  me  to  handle  the  two  boats.  I  let  the  Spokane  men 
go,  and  with  the  two  boats  got  down  through  Rock  Island  Rapids  to  tne  scows  in 
charge  of  Mr.  Holcombe,  at  Cabinet  Rapids,  on  January  1, 1892. 

As  Mr.  Holcombe  informed  me  that  I  could  not  take  the  boats  down  through  Priest 
,  Rapids^  I  turned  over  everything  I  had  brought  down  to  him,  discharged  the  four 
remaining  men,  and  came  to  this  city  via  £Uensburg,  arriving  on  the  6th  day  of 
January,  1892. 

Plans,  etc, — Since  mv  arrival  here  I  have  been  engaged  in  preparing  plans  and 
profile  of  the  part  of  the  river  surveyed.    These  are  not  yet  quite  completed. 

Views  of  the  river, — The  photographic  work  done  consisted  in  seventy-one  views  of 
the  river  being  taken  at  points  above  the  Spokane  River  by  Mr.  Warren,  and  forty- 
four  below  the  Spokane  River  by  Mr.  Yocum,  besides  the  sixteen  he  took  of  Lake 
Chelan. 

Very  respectfully,  your  obedient  servant^ 

Wm»  Cuthbert, 
Assistant  Engineer. 

Capt.  T.  W.  Symons, 

Carps  of  Engineers,  U,  S,  A, 


List  of  bench  marlcs. 


Nofl. 


PMitions. 


Elevft- 


On  riffht  buk  at  InternationBl  BomidaTy 

On  left  bank  at  Mnrphys  Rapid 

On  left  bank  at  Steamboat  Rock 

On  left  bank  at  Sheep  Creek  Bend 

On  left  bank  at  Little  Dalles 

On  riffbt  bank  21  milee  ftom  bonndary  . . . 

On  left  bank  27  milca  from  boundary 

On  right  bank  at  Pingatone  Rapids 

On  right  bank  at  Marcus  Rapids 

On  left  bank  at  Kettie  Falls 

On  left  bank  at  Grand  Rapids , 

On  left  bank  at  Driftwood  Rock  Islands. 

On  left  bank  at  Giffords  Rocks 

On  left  bank  at  Turtle  Rapid 

On  left  bank  at  Spencers  Bar 

On  left  bank  below  Bogers  Bar , 

On  right  bank  below  KlbowBend 

On  left  bank  at  Miter  Bock 

On  left  bank  at  Spokane  Rapids 

On  left  bank  at  foot  of  China  Rapids 

On  left  bank  at  Whitestone  Bock 

On  left  bank  at  HeU  Gate 

On  right  bank  below  Neahkwa  Creek 

On  left  bank  opposite  NespUem  Birer . . . 
On  right  bank  at  Wild-goose  Bills  Ferry 

On  right  bank  at  Gavtota  Bend 

On  right  bank  at  Box  CaAon 

On  left  bank  at  Foster  Creek  Bapids 

On  left  bank  at  Port  Columbia 


FteL 
1,9S6 
1,383.68 
1,836.56 
1,360.85 
1,835.66 
1,804.64 
1,200.52 
1,267.58 
1,266.90 
1,241.01 
1,201.68 
1,108.11 
1,173.16 
1,167.35 
1.168.05 
1,15L40 
1,148.45 
1.126.24 
],U6.15 
1,005.60 
1,076.78 
1,051.24 
1,020.70 
060.30 
047.17 
026.84 
890.30 
853.24 
817.21 
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Memoranda  of  levels  and  falls  at  a  loic-water  stage. 


Elevations. 


Difference. 


DlsUnoe. 


ATenee 
faUper 
milBu 


International  Boundary. 


Above  Kettle  Falls. . 
Below  Kettle  Falls  - . 
Below  Grand  Kapids. 


Ftet. 
J,  305. 2] 


to 

Month  of  Spokane  River 

Boundary  to  Spokane  Kiver. . . 
S])okane  to  Okanoj(an  Kivei  . . 
Boundary  to  Okanogan  River. 


1,224.: 
1,191.2 
1,167.2] 

1,073. 


2 

W 


Feet. 
80.9 


41 


08.8 

221.4 

303 

524.4 


FeeL 
1.973 


57.6 

105.5 
106.5 
214 


1.614 

2.2 
2.8 
2.5 


COM.MERCIAL   STATISTICS. 

There  is  no  commerce  on  the  portion  of  the  Columhia  River  between  the  head  of 
Rock  Island  Rapids  and  the  foot  of  Priest  Rapids. 

From  the  head  of  Rock  Island  Rapids  to  the  Okanogan  there  is  at  present  one 
steamer  running,  and  as  soon  as  the  Great  Northern  Railway  reaches  the  river  there 
will  probably  be  others. 

Although  this  stretoh  of  river  between  the  Okanogan  and  Rock  Island  Rapids  is 
not  that  under  improvement,  it  is  deemed  proper  to  insert  the  "commercial  statis- 
tics "  of  it  as  furnished  by  the  Ellensburg  and  Okanogan  Transportation  Company. 

Steamer  City  of  Ellensburg^  plying  on  this  route,  made  seventeen  trips  during  May 
and  June.     Her  registered  tonnage  is  85.15,  and  draft  when  loaded  less  than  3  feet. 

Amount  of  freight  carried  during  May  and  June  between  Rock  Island  Rapids  and 
Okanogan  River  and  intermediate  points  waa  238  tons,  consisting  of  general  mer- 
chandise and  lumber. 

On  the  down  trip  the  amount  of  freight  carried  was  23  tons,  consisting  of  general 
merchandise  and  lumber. 

Average  number  of  passengers  carried  on  each  trip,  12. 


TT  10. 


IMPROVEMENT  OF  CHEHALIS  RIVER,  WASHINGTON. 

Description  of  original  condition, — The  portion  of  the  Ghehalis  Kiver 
that  it  is  possible  to  navigate,  is  about  90  miles  in  length  firom  Cla- 
quato  to  its  mouth.    This  may  well  be  considered  in  three  sections. 

First.  From  the  mouth  to  Montesano,  a  distance  of  15  miles,  there  is 
about  18  feet  of  water  at  high  water,  and  coasting  vessels  traverse  this 
l^ortion  of  the  river. 

Second.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly 
affected  by  the  tides,  and  ha«  in  general  sufficient  water  for  light-draft 
boats.  But  navigation  is  obstructed  by  logs  and  fallen  trees,  and  in 
summer  by  a  scarcity  of  water  on  the  bars. 

Third.  Above  Elma  the  river  is  practically  blockaded  during  the 
summer  and  fjaJl  by  snags  and  a  general  lack  of  water.  At  this  time 
the  river  is  a  succession  of  shoals  and  pools.  On  many  of  the  shoals 
the  depth  is  reported  to  be  only  from  6  to  12  inches. 

Plan  of  improvement — The  plan  of  improvement  ex)ntemplates  re- 
moval of  snags,  overhanging  trees,  dams,  drift  heaps,  shoals,  and  other 
obstructions  to  navigation. 
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APPROPRIATIONS. 

Act  of— 

August  2, 1882 $3,000 

July  5, 1884 '    2,500 

Augusts,  1886 2,500 

August  11, 1888 *. 2,000 

September  19, 1890 3,000 

Total 13,000 

The  amount  expended  to  June  30,  1891,  was  $10,614.60. 

Results  obtained  to  Juyte  30, 1891. — During  October  and  November, 
1890,  51  snags,  9  trees,  45  piles,  6  stumps,  4  rootvS,  and  a  quantity  of 
drift  were  removed  from  the  river  between  Montesano  and  Gray  Har- 
bor. The  river  between  these  places  was  put  into  good  condition  for 
navigation. 

The  amount  expended  during  fiscal  year  ending  June  30, 1892,  was 
$100.68. 

Results  obtained  to  June  30^  1892. — The  river  from  Montesano  to  the 
bay  has  been  kept  open  and  all  troublesome  snags  have  been  removed. 

Report  of  operations. — ^During  October,  arrangements  were  made  with 
Capt.  Tew  for  the  use  of  the  steamer  Aberdeen,  and  3  troublesome 
snags,  averaging  30  feet  in  length,  were  removed,  and  5  fallen  trees, 
averaging  90  feet  in  length  and  6  feet  in  circumference,  were  sawed  off 
and  towed  out  of  the  channel. 

Recommendations  and  rcmarlcs. — ^Above  the  town  of  Montesano  there 
is  practically  no  navigation  on  the  Chehalis  except  the  floating  down 
of  logs  and  an  occasional  trip  of  a  steamer  during  high  water. 

The  river  between  Montesano  and  the  bay  is  now  navigated  without 
trouble  by  the  steamers  suited  therefor. 

A  project  has  been  submitted  for  the  improvement  of  the  Chehalis 
River  to  allow  ocean-going  craft  to  ascend  to  Montesano.  A  railroad 
has  been  built  from  Gray  Harbor  -along  the  Chehalis  to  Olympia  and 
to  Centralia,  and  is  now  operated  from  Aberdeen  eastward. 

In  view  of  the  present  good  condition  of  the  river  from  Montesano 
to  the  head  of  the  bay,  of  the  special  project  heretofore  submitted  for  its 
deepening  to  permit  the  passage  of  ocean  ships,  and  of  the  railroad  now 
in  operation  which  will  still  further  lessen  the  importance  as  a  naviga- 
ble stream  of  the  upi)er  Chehalis,  I  do  not  recommend  another  appro- 
priation for  the  Chehalis  at  i)resent. 

There  is  available  from  the  last  appropriation  $2,284.72,  which  will 
suffice  to  remove  any  dangerous  snags  which  may  appear  in  the  lower 
river  another  year  at  least. 

Future  operations. — With  the  existing  appropriation  it  is  expected 
to  clear  the  river  below  Montesano  of  snags  ais  ^oon  as  they  are  found 
to  exist  aifd  be  troublesome. 

Money  statement. 

July  1, 1891,  balance  unexpended $2, 385. 40 

June  30, 18ft2,  amount  exx>ended  during  fiscal  year 100. 68 

July  1, 1892,  balance  unexpended 2, 284. 72 


COMMERCIAL  STATISTICS  FOR  GRAY  HARBOR  AND  CIIEnALIS  R1VT5R. 

The  following  retuniB  relative  to  the  commerce  of  Gray  Harbor  and  the  Chehalis 
River  are  furnished  by  Mr.  \V.  B.  Mack,  st'civtaiy,  Aberdeen  Chamber  of  Commerce, 
and  are  for  the  fiscal  year  ending  June  30,  1892.  Digitized  by  vr 
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Vessels  arrived  and  cleared, — ^The  number  of  vessels  of  all  descriptions  croesing  in 
over  the  bar  during  the  year  was  250;  the  number  crossing  out  was  255. 

Most;,  of  these  vessels  are  regular  traders.  The  maximum  lumber  cargo  taken  out  is 
^0,000  feet,  and  minimum  2<X),000  feet.  Maximum  draft  of  water,  wnei^  loaded,  17 
feet  6  inches;  minimum  draft  of  water,  when  loaded,  12  feet. 

BXPORTS. 


Articles. 

Qnantity. 

Value. 

Remarks. 

Lumber 

Do 

Salmon  in  bulk 

.feot,B.M.. 

tons.. 

do.... 

do.... 

do.... 

75,682,000 
151,364 
(*) 

ii'oiz'ioo' 

Canneries  not  rmming. 

Fruit 

Hide« 

LfttJi 

31,500 

Large  amount  shipped  a*  breakage. 

I>0. 

Shingles 

do.... 

Total 

.  151,674 



*  No  record. 


Lath  and  shingles  are  shipped  as  breakage  and  no  record  is  kept.  •  The  year  1891 
was  a  poor  year  for  the  lumber  business.  About  25,000,000  feet  was  used  on  the 
harbor,  besides  amount  shipped  as  above.    No  record  kept  of  amount  shipped  by  rail. 

Canneries  did  not  run  last  year.  A  large  amount  of  salmon  was  shipped  in  bulk, 
of  which  no  record  was  kept. 


IMPORTS. 


ArUoles. 

Quantity. 

Value. 

Semarks- 

Grenoral  merchandise, machinery, pig  Iron, 
hay  and  feed,  and  live  stock. 

Tons. 
41,000 

$2,843,150 

Ko  record  of  aeipaiate  articles. 

The  above  shipments  were  made  by  steam  and  sailing  vessels;  no  record  available 
of  freight  receipts  by  rail. 

Farmers  on  Gray  Harbor  are  beginning  to  supply  the  home  market  with  prodnce, 
thus  reducing  the  incoming  shipments. 

Vessels  huilt  during  the  year. 


Xame. 


Steamer  City  of  Aberdeen 

Steamer  Clan  McDonald 

Four-masted  barkcntine  Chehalls 
Four-masted  barkentine  Gleaner. 


DnfL 
loadel 


IS 

It 


CHEHALIS  RIVER  TRAFFIC. 


Chehalis  River  is  in  the  collection  district  of  Oregon.  The  nearest  light-house  is 
on  Toko  Point  at  the  entrance  to  Shoalwater  Bay,  16  miles  south  of  Gray  Harbor, 
into  which  the  river  empties.    Aberdeen  is  the  suoport  of  entry. 

Number  of  river  steamers  plying  upon  Chehalis  Eiver  to  Gray  Harbor,  9. 

Estimated  amount  of  freignt  carried  by  same,  20  tons  per  day  besides  lumber,  etc., 
moved  on  scows  and  lighters.  (Cattle  and  other  live  stock  are  also  delivered  in  thid 
way.) 

Steamer  Tillie  makes  regular  trips  to  Oychut  and  Damons  Point. 

Steamer  Aberdeen  makes  regular  trips  from  South  Aberdeen  to  lloquiam. 

Steamer  Typhoon  makes  regular  trips  fVom  South  Aberdeen  to  Petersons  Point. 

Steamer  Clan  McDonald  makes  regular  trips  from  Montesauo  to  Petersons  Point. 
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Steamers  Progre»8f  Jessie,  smd  Chicago  make  regular  trips  from  Aberdeen  to  South 
Aberdeen. 

The  naphtha  launch  Sun  Beam  makes  daily  trips  with  the  mail  up  the  Wishka 
Kiver,  14  miles.    These  boats  all  touch  at  way  landings. 

One  new  shingle  mill  ha§  recently  been  built  and  is  now  in  operation,  and  six  more 
are  in  course  of  construction  at  different  pdints  on  the  river  and  harbor.  Two  box 
factories  also  established,  one  in  operation,  and  the  other  about  finished.  At  least 
two  more  sawmills  will  be  built  during  the  coming  year.  The  Northern  Pacific 
RaUroad  is  now  in  operation  to  South  Aberdeen,  and  lumber  and  shingles  are  being 
handled  over  this  line. 

Acres  under  cultivation  have  increased  about  100  per  cent  during  the  year,  and  a 
corresponding  increase  is  anticipated  during  1892.  / 


TT  II. 


IMPROVEMENT  OF  SKAGIT,  STILLAGUAMISH,  NOOKSACK,   SNOHOMISH, 
AND  SNOQUALMIE  RIVERS,  WASHINGTON. 

T>escripUon  of  original  condition. — The  waters  of  these  rivers  all  rise 
in  the  Cascade  Bange  and  flow  to  the  west  into  Paget  Sound  between 
the  forty-eighth  and  forty-ninth  parallels  of  latitude. 

In  their  original  condition  they  carried  water  enough  for  the  purpose 
of  steamer  navigation,  but  were  obstructed  by  snags,  fallen  trees,  and 
logjams.  They  were  the  great  highways  of  the  country,  traveling  on 
land  being  almost  impossible  on  account  of  the  heavy  timber,  dense 
underbrush,  and  fallen  logs. 

The  Snoqualmie  is  a  branch  of  the  Snohomish. 

The  aggregate  length  of  all  is  estimated  to  be  about  250  miles. 

Flan  of  improvement — The  plan  of  improvement  contemplates  the 
removal  of  snags,  logs,  trees,  and  other  obstructions  to  navigation. 
For  this  purx)ose  a  snag  boat  with  an  outfit  of  tools  'and  appliances 
has  been  provided.  This  boat  passes  from  one  river  to  another,  doing 
service  in  each  as  far  as  the  necessities  of  its  commerce  require  and  as' 
the  amount  of  the  funds  appropriated  will  admit. 

With  the  funds  that  have  been  appropriated  this  snag  boat  and  out- 
fit have  been  provided,  and  a  large  number  of  saags,  jams,  overhang- 
ing trees,  and  other  obstructions  to  their  navigation  removed.  These, 
with  the  trees  that  from  time  to  time  fall  into  the  rivers,  will  furnish 
constant  employment  for  the  snag  boat  for  an  indefinite  period. 

APPROPRIATIONS. 

Act  of— 

June  14, 1880 $2,500 

Auflrn8t2,1882 20,060 

July  5, 1884 10,000 

August  5, 1886 10,000 

August  11, 1888 15,000 

September  19, 1890 12,000 

Total 09,500 

The  amount  expended  to  June  30, 1891,  was  $62,118.51. 

Results  obtained  to  June  30 j  1891. — ^In  this  dass  of  work  no  permanent 
results  are  aimed  at  or  obtained.  The  constantly  recurring  snags  and 
fallen  trees^  et<;.,  are  required  to  be  constantly  removed.  The  rivers 
have  been  kept  open  for  navigation  and  many  of  the  perils  of  naviga- 
tion have  been  removed. 

The  amount  expended  during  fiscal  year  ending  June  3(K  1892,  was 

«55,377.07.  Digitized  by  Google 
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Results  obtained  to  June  30j  1692. — ^The  results  obtained  were  to 
greatly  benefit  navigation. 

Report  of  operations. — In  July,  1891,  the  snag  boat  was  put  in  com- 
mission and  affcer  receiving  lier  supplies  at  Seattle  proceeded  to  the 
Snohomish,  where  snagging  operations  were  carried  on  until  Septem- 
ber 11. 

On  September  11  the  boat  started  for  the  Skagit,  stopping  on  the 
way  at  the  Stillaguamish  to  do  some  necessary  work. 

Work  was  continued  on  the  Skagit  from  September  15  to  September 
29,  at  which  date  the  boat  started  for  the  Nooksack  Eiver. 

Work  was  continued  on  the  Nooksack  until  November  6. 

On  this  dat«  the  boat  started  for  its  winter  quarters,  stopping,  how- 
ever, in  the  Skagit  and  Stillaguamish  to  do  some  needed  work. 

The  boat  was  laid  up  in  Deadwater  Slough  of  the  Snohomish  Biver 
November  15, 1891. 

During  the  working  season  1,175  snags  were  removed  and  144  lean- 
ing trees  cut  from  the  banks  to  prevent  them  from  falling  into  Ae 
stream. 

Capt.  Jefferson's  report,  wliich  is  herewith,  gives  details  of  the  work 
done. 

Oapt.  Jeiferson  has  been  employed  during  the  time  the  sna^  boat  has 
been  laid  up  on  duties  connected  with  the  building  of  bridges  and 
obstructions  in  the  navigable  waters  of  western  Washington.  In  this 
connection  his  services  have  been  of  great  value. 

His  report  giving  a  summary  of  the  work  done  is  herewith. 

Recommendations  and  remarks. — The  minor  waterways  of  western 
Washington,  consisting  of  the  tributaries  of  Puget  Sound,  are  of 
great  importance  in  the  development  and  prosperity  of  the  country, 
and  they  should  be  kept  as  free  from  snags  and  other  obstructions 
as  possible. 

The  snag  b<5at  is  on  hand  and  can  be  kept  employed  almost  con- 
stantly to  good  advantage. 

An  appropriation  of  $30,000  is  recommended  for  this  work. 

Future  operations. — The  snag  boat  will  be  put  to  work  and  kept  at 
work  to  as  great  an  extent  as  possible  with  the  ftinds  available. 

Money  statement. 

July  1, 1891,  balance  unexpended $7, 381. 49 

June  30, 1892,  amount  ezi)ended  during  fiscal  year 5, 377. 07 

July  1, 1892,  balance  unexpended 2,004.43 

July  1, 1892,  outstanding  liabilities 200.00 

July  1, 1892,  balance  available 1,804.43 

Amount  ai>propriated  by  act  approved  July  13, 1892  * 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 804. 42 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    30, 000. 00 
<  Submitt(*d  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

''This  appropriation  was  made  under  the  title  '' Improving  Puget  Sonnd  and  its 
tributary  waters,  Washington.'^ 


Digitized  by  VjOOQIC 
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REPORTS  OF  MR.  E.  H.  JEFFERSON. 

(1) 

Seattle,  Wa8H„  June  8, 1892. 

Sir:  Ab  roaster  of  the  United  States  snag  boat  Skagit,  I  have  the  honor  to  sabmit 
the  following  annual  report'  of  operations  for  the  seasons  of  1891  and  18SK2,  at  improve- 
ment of  Skagit  and  other  rivers,  Washington : 

On  Jnly  21,  1891,  instructions  being  received,  pi-eparations  were  commenced  for 
placing  the  boat  in  commission  again,  she  having  been  laid  np  for  several  months. 

A  crew  was  engaged,  the  boat  got  in  readiness,  taken  to  Seattle  to  receive  supplies, 
and  on  the  31st  of  same  month  commenced  snagging  operations  at  Clarks  Bend  in 
the  Snohomish  River,  continuing  work  in  that  vicinity  till  August  8.  On  that  date 
started  for  a  trip  of  examination  to  the  different  rivers  named  in  the  appropriation 
bill,  with  Col.  G.  H.  Mendell  and  yourself  on  board.  The  Stillaguamish,  Skagit,  and 
Nooksack  rivers  were  visited  and  examined  as  far  np  as  was  deemed  practicable. 

Returned  again  to  the  Snohomish  River  on  the  evening  of  the  10th,  and  resumed 
snagging  operations  the  following  day,  continuing  on  that  river  working  between  its 
mouth  and  a  point  about  5  milQS  above  Snohomisn  City  until  September  11,  during 
which  period  Clarks  Bend,  a  very  bad  place  and  dreaded  by  steamboat  men,  was 
thoroughly  cleaned  of  obstructions,  and  the  remains  of  an  old  abandoned  log  boom, 
a  serious  obstruction  at  low  tide,  w}is  also  renoved. 

September  11  departure  was  taken  for  the  Skagit  River,  stopping  at  the  Stilla- 
guamish on  the  way,  doing  some  necessary  work  there. 

On  the  15th  of  the  same  month  commenced  work  on  the  Skagit^  continuing  there 
till  the  28th,  working  between  its  mouth  and  the  ^^  Cut  Off,"  a  point  about  35  miles 
up. 

On  the  29th  of  September  departed  forthe-Nooksack  River,  commencing  work  on 
that  stream  on  October  1,  continuing  between  its  mouth  and  Lynden,  the  practical 
head  of  navigation,  until  November  6,  removing  many  dangerous  snags  and  pretty 
thoroughly  clearing  the  channel  to  the  point  named. 

November  7  passed  out  of  the  Nooksack  River,  bound  for  the  Skagit.  We  were 
storm  bound  at  Fairhaven  two  days,  and  arrived  at  Mt.  Vernon  on  the  Skagit  on  ihe 
10th,  finding  the  river  banks  full  and  too  high  for  work. 

November  12  worked  near  Skagit  City,  and  in  the  evening  ran  over  to  the  Stilla- 
guamish. 

November  13  worked  in  the  south  channel  of  Stillaguamish  till  high  tide,  then  left 
for  the  Snohomish  River  to  lay  the  boat  up  for  the  winter,  as  per  orders  previously 
received. 

Laid  the  boat  in  Deadwat«r  Slough  near  the  town  of  Everett ;  took  apart  machin- 
ery, pipes,  etc.,  properly  cared  for  same  and  stowed  away  tools,  gear,  etc.,  finishing, 
and  discharging  the  crew  on  the  15th  of  November,  1891. 

Following  is  a  summary  of  the  snag  boat's  operations  for  the  period  stated : 

Snags  and  drift  removed : 

Snohomish  River 528 

Stillaguamish  River 43 

Skagit  River 176 

Nooksack  River 428 

Total 1,175 

Largest  diameter feet . .  8 

Smallest  diameter inches. .  4 

Total  length feet..  25,220 

Leaning  trees  chopped  from  the  banks : 

Snohomish  River 78 

Nooksack  River 66 

Total 144 

Largest  diameter feet- .  4 

Smallest  diameter inches . .  3^ 

Total  length feet..     5,760 

In  addition  to  the  above,  the  boat  machinery,  tools,  gear,  etc.,  were  kept  in  repair. 

The  snag  boat  has  undoubtedly  been  of  great  service  to  tlie  navigable  interests  of 
these  rivers,  and  the  comments  of  the  steamboat  men  who  know  what  has  been 
done  are  generally  of  afavorable  character.  The  only  regrets  seem  to  be  that  the 
apxiropriations  are  inefi^ient  to  keep  the  snag  boat  in  commission  the  greater  part 
of  the  time. 
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There  will  always  be  some  complaint  by  people  liring  on  these  streams  from  the 
fact  that  when  the  water  is  low  steamers  can  not  reach  them,  and  of  course  the  Gov- 
ernment and  its  representatives  are  held  responsible,  or,  ratner,  blamed  for  it,  not- 
withstanding that  at  some  of  the  shoal  placed  a  canoe  can  scarcely  navigate. 

The  fact  is  our  snag  boat  is  rather  too  large  for  the  upper  waters  of  those  streaois; 
she  can  not  get  up  to  these  shoal  places  when  the  water  is  low,  and  when  she  can 
get  up,  the  water  is  too  high  and  swift  to  do  any  work.  For  these  swift  shoal  plaees 
she  snonld  be  equipped  with  additional  appliances,  such  as  a  spud,  or  grouser, 
placed  so  that  it  could  be  dropped  on  the  river  bed  through  the  decK  and  bottom  of 
the  boat,  so  as  to  hold  her  on  tnese  riffles,  thus  affording  a  chance  to  do  work.  A 
good  hydraulic  pump  should  also  form  part  of  her  equipment,  so  the  sand  and  gravel 
could  be  washed  away  from  obstructions  and  thus  permit  them  to  be  removed.  A 
good  heavy  drag  of  some  kind  would  also  be  useful. 

Two  regular  steamers  are  kept  employed  on  the  Skagit  River  route  from  Seattle, 
and  one  locally  from  Mt.  Yemon  to  '* up-river''  points  when  stage  of  water  will 
permit.    Occasional  trips  are  made  by  other  steamers. 

The  Nooksack  River  has  two  small  steamers  runnibg  firom  Bellingham  Bay  points 
when  business  demands. 

On  the  Snohomish  there  are  five  regular  steamers. at  present  running  from  Tacoma 
and  Seattle  and  six  more  that  are  engaged  locally  on  it  and  its  tributaries,  the  Snoqual- 
mie  and  Skykomish.  Tugs  with  lignters  containing  building  material  and  ma- 
chinery and  steam  barges  with  same  made  frequent  trips  to  tlie  Snohomish.  In  fact, 
there  is  more  steamboat  business  done  at  the  present  time  on  the  Snohomish  and 
tributaries  than  on  all  the  other  rivers  combined.  Business  on  this  stream  has 
doubled  and  trebled  during  the  year,  on  account  of  the  establishment  of  the  new 
town  of  Everett  and  the  manufacturing  enterprises  connected  therewith,  as  well  as 
the  boom  given  business  by  the  construction  of  the  Great  Northern  Railroad  and  the 
Evefett  and  Monte  Cristo  Railroad  of  61  miles  to  the  mines  of  the  Cascade  Moun- 
tains. 

Steamboat  business  has  fallen  off  considerably  on  the  other  rivers,  owing  to  the  dull 
times  and  railroad  competition  to  many  river  points. 

Accurate  commercial  statistics  are  almost  impossible  to  obtain  for  these  rivers. 
The  following,  for  merchandise  in  tons  and  passengers  in  numbers,  are  estimated  to 
be  nearly  correct  as  representing  the  steamboat  business  on  these  rivers  at  the  pres- 
ent time,  and  which  has  prevailed  for  the  greater  portion  of  the  year.  The  figures 
given  are  monthly  statements : 


Boate. 

Freight 

gen. 

SkAgit  River 

1.200 

aoo 

8.000 

N9. 

LOOO 

Kooksaok  River 

100 

Snohomish  and  tributarifw. 

».«» 

Very  respectfully,  your  obedient  servant, 

E.  H.  jBFVBBflOH. 

Capt.  T.  W.  Symoxs, 

Carps  of  Engineers,  U,  8,  A, 


(2.) 


Sbattlb,  Wash.,  JWtie  8, 18H, 

Sib  :  I  have  the  honor  to  submit  the  following  report  of  my  operations  In  eonneo- 
tion  with  the  examination  and  inspection  of  the  bridges  and  obstructions  pertaining 
to  the  various  rivers  emptying  into  Puget  Sound,  Gray  Harbor,  and  Willapa  Bay, 
Washington,  for  the  fiscal  year  about  ending. 

During  the  period  stated  the  following  bridges  and  structures  have  been  examined, 
iu  spec  ted,  and  reported  upon: 

A  bridge  over  the  Snohomish  River  at  the  city  of  Snohomish,  bnilt  by  the  city  and 
completed. 

Bridges  of  the  Snohomish,  Skykomiah  and  Spokane  Railroad  Company  (now  oalJed 
the  Everett  and  Monte  Cristo  Railroad)  over  the  Snohomish  River  and  Ebey  Slongb^ 
completed.  ^  I 

Digitized  by  VjOOQIC 


APPENDIX    TT — REPORT   OF  CAPTAIN   SYMONS.  2733 

The  Seattle  and  Northern  Railroad  Brid|je  over  the  SwinomiBh  Slongh,  completed. 

The  Valley  Street  Railroad  Company's  bridge  over  the  Duwamish  River,  completed. 

The  Northern  Pacific  Railroad  Company's  bridges  over  the  Chehalis  and  Johns 
rivers,  completed. 

The  county  bridge  over  the  Snoqaalmie  River,  not  yet  commenced. 

The  connty  bridge  over  the  Skasit  River  at  Mount  Vernon,  not  yet  commenced. 

The  connty  bridges  over  the  Willapa  and  Bear  rivers,  in  course  of  construction. 

The  Everett  Land  and  River  Improvement  Company's  bridges  over  the  Snohomish 
River  and  Ebey  Sloush,  in  course  of  construction. 

The  Snohomish  and  Port  Gardner  Electric  Motor  Company/.s  bridges  over  the  Sno- 
homish River  and  Ebey  Slough,  in  course  of  construction ;  and  tbe  Skagit  County 
bridge  over  Swinomish  Slough,  in  course  of  construction. 

Several  trips  have  been  msule  to  the  sites  of  some  of  these  bi-idges,  first,  to  examine 
and  to  determine  if  they  were  properly  located  so  as  not  to  interfere  with  the  inter- 
ests of  navigation,  then  to  see  that  they  were  being  built  and  completed  according 
to  the  plans  submitted  and  approved. 

During  the  same  period  the  following  obstructions  to  navigation  complained  of 
have  been  examined  and  reported  upon: 

The  obstruction  of  the  entrance  to  the  Nooksack  River  by  the  Bellingham  Bay 
Boom  Company. 

Obstruction  of  the  Wishka  River  by  the  log  boom  of  one  Frank  Miller. 

Obstruction  to  the  entrance  to  the  Stillagnamish  River  by  the  Chinook  Boom  Com- 
pany. 

Obstruction  to  Ebey  Slough  by  the  boom  of  Stimpson  Mill  Companv. 

The  obstruction  of  Steamboat  Slough  (Snohomish  River)  by  certain  parties  fell- 
ing large  trees  in  the  stream  while  pursuing  the  work  of  diking  land. 

The^  obstruction  of  free  and  safe  navigation  of  the  Snohomish  River  by  the  sheer 
booms  of  Pearl  &  Tompkius. 

The  obstructive  character  of  the  bridges  of  the  Seattle  and  Montana  Railroad  over 
the  Snohomish  River  and  Steamboat  Slough  and  a  subsequent  felling  of  trees  into 
Steamboat  Slough  by  the  parties  engaged  in  building  a  dike  around  Ebey  Island. 

At  most  of  these  places  measurements  and  soundings  were  taken. 
Very  respectfully,  your  obedient  servant, 

E.  H.  Jefferson. 

Capt.  T.  W.  Symons, 

dnys  of  Engineers,  U,  S.  A, 


TT  12. 


PRELIMINARY  EXAMINATION  AND  SURVEY  OF  OLYMPIA  HARBOR,  WASH- 
INGTON, FROM  DEEP  WATER  IN  BUDDS  INLET  TO  FOURTH  STREET 
BRIDGE,  IN  THE  CITY  OF  OLYMPIA,  AND  SEPARATELY  FROM  SAID 
BRIDGE  TO  THE  MOUTH  OF  THE  DE8  CHUTES  RIVER  AT  TUMWATER. 

[Printed  in  House  Ex.  Doo.  No.  32,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J).  C,  November  20, 1891. 
Sib  :  I  have  the  honor  to  submit  herewith  copy  of  report  dated  Janu- 
ary 12, 1891,  on  preliminary  examination  of  "Olyrapia  Harbor,  Wash- 
ington, from  deep  water  in  Budds  Inlet  to  Fourth  Street  Bridge  in  the 
city  of  Olympia,  and  separately  from  said  bridge  to  the  mouth  of  the 
Des  Chutes  Eiver,  at  Tum water,"  and  copy  of  report,  with  map,*  dated 
September  19, 1891,  on  survey  of  Olympia  Harbor,  Washington,  from 
deep  water  in  Budds  Inlet  to  Fourth  Street  Bridge,  Olympia,  made  by 

*  Not  reprinted;  printed  in  House  Ex.  Doc.  No.  32,  Fifty-second  Congress,  first  ses- 
sion. 
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Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  in  complianee  with  the 
provisions  of  river  and  harbor  act  approved  September  19, 1890. 

For  the  facte  and  reasons  given  in  report  of  January  12, 1891,  Captain 
Symons  does  not  consider  Des  Chutes  River  above  the  Fourth  street 
bridge,  Olympia,  to  Tumwater,  worthy  of  improvement.  I  concur  in  this 
opinion. 

The  proposed  improvement  of  Olympia  Harbor  below  the  Fourth 
street  bridge  contemplates  dredging  a  channel  from  deep  water  in 
Budds  Inlet  to  the  wharves  near  the  bridge,  12  feet  deep  at  low  water  and 
250  feet  wide,  between  pile  and  brush  bulkheads  built  400  feet  apart, 
beyond  which  the  dredged  material  is  to  be  deposited;  and  the  forma- 
tion of  a  basin  at  the  upper  end  of  the  cut,  near  the  bridge,  12  feet  deep 
at  low  water,  with  an  extreme  length  of  1,600  feet  and  maxiihum  width 
of  500  feet,  the  bulkhead  to  be  continued  around  the  sides  and  end  of 
the  basin,  so  as  to  deflect  the  current  of  the  Des  Chutes  River,  provision 
being  made,  however,  to  allow  small  boats  to  pass  through  the  draw  ol 
the  bridge.  The  cost  of  this  work  is  estimated  at  $275,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  JEngineers. 

Hon.  Redfield  Proctor, 

Secretary  of  War. 


preliminary  examination  of  olympia  harbor,  washington, 
from  deep  water  in  budds  inlet  to  fourth  street  bridge, 
in  the  city  of  olympia,  and  separately  from  said  bridge 
to  the  mouth  of  the  des  chutes  river,  at  tumwater. 

United  States  Engineer  Office, 

Portland^  Oregon^  January  12^  1891, 

General  :  I  have  the  honor  to  state  that,  in  obedience  to  the  instruc- 
tions contained  in  your  letter  of  September  20,  1890,  a  preliminary  ex- 
amination has  been  made  of  "Olympia  Harbor,  Washington,  from  deep 
water  in  Budds  Inlet  to  Fourth  street  bridge,  in  the  city  of  Olympia, 
and  separately  from  said  bridge  to  the  mouth  of  the  Des  Chutes  Kiver 
at  Turn  water,  and  to  report  as  to  the  most  practical  and  convenient 
channel,  and  the  most  feasible,  economical,  and  suitableplan  for  improv- 
ing the  same  for  navigation  by  the  class  of  vessels  employed  on  Puget 
Sound,  and  also  to  cause  to  be  made  an  estimate  of  the  cost  of  each  of 
such  improvements." 

In  this  connection  attention  is  invited  to  the  fact  that  in  1885  Capt 
C.  F.  Powell,  Corps  of  Engineers,  submitted  a  report  on  Olympia  Har- 
bor with  plan  and  estimate  for  its  improvement,  behaving  reported  that 
it  was  worthy  of  improvement.  Captain  Powell's  report  is  contained  in 
Chief  of  Engineers'  Keport,  1885,  page  2413. 

In  order  to  obtain  the  latest  information  in  regard  to  the  harbor  and 
city,  Mr.  A.  J.  McMillan  was  dispatched  to  the  locality  and  made  the 
rejiort  which  is  herewith. 

In  my  opinion  Olympia  Harbor  from  Fourth  street  bridge  to  deep 
water  in  Budds  Inlet  is  worthy  of  improvement,  to  make  it  navigable  for 
the  class  of  vessels  employed  on  Puget  Sound. 

This  opinion  is  based  upon  the  facts  set  forth  in  Mr.  McMillan's  re- 
port. These  may  be  summarized  by  stating  that  Olympia  is  the  capital 
of  Washington  and  is  a  city  of  considerable  commercial  and  manufac- 
turing importapce,  which  must  naturally  develop  rapidly  now  that  the 
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great  railroads  are  getting  there.  Tlie  harbor  is  rendered  very  incon- 
venient by  reason  of  the  extensive  shoaling  at  the  head  of  Budds  Inlet. 
The  United  States  Coast  and  Geodetic  Survey  chart  of  Olympia  Harbor 
shows  the  situation  veiy  well.  ' 

In  regard  to  that  portion  of  the  inlet  from  Fourth  street  bridge  to 
Tumwater,  I  do  not  deem  it  worthy  of  improvement  for  the  reason  set 
forth  in  Mr.  McMillan's  rex)ort. 

Nearly  all  the  data  necessary  for  the  preparation  of  plans  and  esti- 
mates for  the  works  of  improvement  recommended  are  available  now  in 
this  office.  Only  data  showing  recent  changes  will  have  to  be  gathered. 
It  is  estimated  that  this  and  the  preparation  of  plans,  estimates,  and 
reports  will  cost  $250. 

Very  respectfully,  your  obedient  servant, 

Tnoi^AS  W.  Symons, 
Captain^  Corps  of  Engineerg. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSngineerSj  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  8.  Engineer  Office, 
San  Francisco,  CaL,  January  17, 1891. 
Eespectfiilly  forwarded. 

For  reasons  herein  stated,  Olympia  Harbor  is  worthy  of  improvement 
as  to  the  portion  extending  from  Fourth  street  bridge  to  deep  water  in 
Budds  Inlet. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


REPORT  OF  MR.  A.  J.  M<^ILLAN. 

0<?roBBR  29,  1890. 

Captain  :  I  have  the  honor  of  submittiiig  the  following  report  of  a  preliminary 
examination  of  Olympia  Harbor  at  the  head  of  Bndds  Inlet,  Puget  Sound,  State  of 
Washington,  made  in  accordance  with  your  instructions. 

From  the  mouth  of  the  Des  Chutes  River  to  4,500  feet  north  of  Fourth  Street  Bridge, 
in  the  city  of  Olympia,  is  bare  mud  flat  or  tide  laud  at  low  water,  with  the  water  of 
the  Des  Chutes  meandering  through  it,  in  a  channel  not  deep  enough  in  places  to 
row  a  boat,  making  navigation  impossible  at  that  stage  of  the  tide.  It  takes  some- 
thing over  quarter  tide  for  the  stern- wheel  steamers  to  reach  Fourth  Street  Bridge. 
There  is  a  wharf  piled  out  over  the  tide  land  for  over  a  mile,  but  even  that  distance 
does  not  reach  water  deep  enough  for  the  class  of  steamers  that  come  to  Olympia. 
What  the  people  want  is  a  channel  deep  enough  for  ocean  steamers  to  reach  the 
vicinity  of  Fourth  street ;  and  that  wiU  necessitate  the  dredging  of  about  2  miles. 
The  material  consists  of  tine  gravel,  sand,  and  clay,  making  easy  dredging. 

I  interviewed  several  members  of  the  Chamber  of  Commerce  in  regard  to  the  item 
in  the  river  and  harbor  bill  for  making  a  channel  from  Fourth  Street  Bridge  to  Tum- 
water, and  they  all  stated  that  they  £d  not  want  or  expect  the  Government  to  do 
it,  because  it  would  cost  a  large  amount  of  money,  and  would  be  of  no  benefit  if  it 
was  done. 

In  regard  to  shipping,  railways,  manufactures,  etc.,  I  obtained  the  following  in- 
formation : 

There  are  nine  passenger  steamers  making  regular  trips  from  Olympia  to  points  on 
the  Sound. 

The  Union  Pacific,  Northern  Pacific,  and  the  Port  Townsend  Southern  Railway 
companies  are  building  their  lines  within  the  city  limits.  The  Northern  Pacific 
Company  have  a  dredger  at  work  at  present  at  the  foot  of  Seventh  street,  filling  in 
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some  7  acres  for  depot  gronnds.  The  Uuion  Pa(;ific  Company  are  goin^  to  fill  in 
some  15  acres  for  the  same  purpose  at  another  part  of  the  harbor,  llie  Port  Town- 
send  Sonthern  Company  are  driving  piling  for  coal  bankers.  The  coal  wHl  come 
from  the  company's  large  coal  fields  ahout  25  miles  south  of  Olympia,  near  the  Port- 
land-Tacoma  branch  of  the  Northern  Pacific  Railway. 

Everything  points  to  Olympia  becoming  quite  a  railway  and  shipping  center  in  the 
near  future. 

The  manufactories  of  this  place  at  present  consists  of  two  sawmills,  one  planing 
mill,  one  wooden  water-pipe  mctory,  and  one  foundry  and  machine  shop.  This  placo 
has  until  lately  been  without  railway  or  shipping  facilities,  and  there  was  no  in- 
ducement for  capitalists  to  invest  in  any  kind  of  business. 

Although  Tum water  is  about  2  miles  from  Olympia,  it  is  practically  a  part  of  it. 
Tumwater  has  one  sawmill,  one  sash  and  door  factory,  and  one  box  factory.  There 
is  being  built  here  a  flouring  mill  of  100  barrels  capacity ;  also  a  large  dam  for  sup- 
plying power  to  electric-lig:ht  and  street-railway  plants. 

Tumwater  has  a  population  of  about  400  and  Olympia  has  about  6,000.    Olympia 
has  Increased  in  popalation  about  300  per  month  since  last  spring. 
Very  respectfully,  your  obedient  servant, 

A.  J.  McMnxAif. 

Capt.  Thomas  W.  Symons, 

Corps  of  Engineers,  U,  8,  A. 


survey  op  olympia  harbor,  washington,  from  deep  wateb  xs 
budds  inlet  to  fourth  street  bridge  in  the  city  op  olympia. 

.  United  States  Engineer  Office, 

Portland,  Oregon,  S^tember  19, 1891. 

General:  I  liave  the  honor  to  submit  the  foUowmg  report  npon  the 
"improvement  of  Olympia  Harbor^': 

The  river  and  harbor  bill  approved  September  19, 1890,  contained 
an  item  for  making  a  preliminary  examination  and  estimate  for 
"  Olympia  Harbor,  Washington,  from  deep  water  in  Bndds  Inlet  to 
Fourth  Street  Bridge  in  the  city  of  Olympia,  and  separately  from  said 
bridge  to  the  mouth  of  the  Des  Chutes  River  at  Tumwater,  and  to  re- 
port as  to  the  most  practical  and  convenient  channel  and  the  most  feasi- 
ble, economical,  and  suitable  plan  for  improving  the  same  for  navigation 
by  the  class  of  vessels  employed  on  Puget  Sound,  and  also  to  cause  to 
be  made  an  estimate  of  the  cost  of  each  of  such  improvements." 

Bein^  charged  with  the  duty  of  making  this  examination  and  report 
I  submitted  a  report  thereon,  under  date  of  January  12, 1891. 

Under  date  of  January  23,  1891, 1  was  charged  with  the  survey  of 
"Olympia  Harbor,  Washington,  from  deep  water  in  Budds  Inlet  to 
Fourth  Street  Bridge,  in  the  city  of  Olyinpia." 

In  1885  a  survey  was  made  of  Olympia  Harbor,  and  plans  and  esti- 
mates for  its  improvement  made  by  Capt.  0.  F.  Powell,  Corps  of  En- 
gineers. The  map  made  at  this  time  was  used  as  the  basis  of  the  pres- 
ent plans  and  estimates,  the  only  changes  being  the  necessary  oorree- 
tions  to  bring  it  up  to  date.  The  tracing  submitted^herewitibi  shows 
the  plan  recommended  for  the  improvement  of  the  harbor. 

Captain  Powell's  report,  page  2413,  Report  of  Chief  of  Engineers  for 
1885,  the  preliminary  report  already  submitted  by  myself,  Mr.  DeCourcy^s 
report,  which  is  herewith,  and  the  map  submitted,  are,  it  is  believed, 
sufficiently  descriptive  of  the  locality  to  need  little  further  in  this  line, 
The  situation,  however,  may  be  summarized  as  follows: 

Olympia,  the  capital  of  the  State  of  Washington,  is  situated  near  the 
head  of  Budds  Inlet,  which  at  this  point  is  about  2,000  feet  wide.  At 
Olympia,  and  for  about  4,000  feet  below,  the  inlet  is  a  tide  flat,  mostly 
bare  at  low  water.  The  general  range  of  the  tides  is  about  18  to  20 
feet.    At  high  water  boats  caii  go  up  to  Fourth  Street  Bridge,  but  at 

*  Not  reprinted ;  printed  in  House  Ex.  Doc.  No.  32,  Fii'ty-second  Congreu,  first  seasion. 
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low  water  they  are  compelled  to  land  passengers  and  freight  at  the  end 
of  the  long  wharf  about  1  mile  from  the  city. 

The  plan  proposed  for  the  improvement  of  the  harbor  consists  in 
making  a  chaDnel  from  deep  water,  so  that  "the  class  of  vessels  em- 
ployed on  Paget  Sound''  can,  at  nearly  all  times,  reach  the  wharves  at 
Fourth  Street  Bridge. 

I  have  interpreted  the  phrase  "  thcKjlass  of  vessels  emi)loyed  on  Puget 
Sound  ^  to  mean  those  vessels  which  ply  from  port  to  port  on  the  sound, 
in  contradistinction  to  the  deep-draft^ seagoing  vessels  which  ply  to  and 
from  the  sound. 

The  following  list  gives  the  dimensions  of  the  principal  boats  of  the 
sound: 


Name. 


Length. 


Beam.   Xettons.    Draft. 


Description. 


Olympian 

Cityof  Seattie 

City  of  Kingston 

Premier 

Eastern  Oregon 

Tyee , 

Sea  Lion 

Pioneer 

T.J.Potter 

GoUah  

Sliza  Anderson 

North  Pacific 

Geo.  M.Starr 

Idaho  

State  of  Washington 

Skagit  Chief 

EmmaHayward 

Washington 

Edith 

W.K-Merwin 

Takima 

Hen  ry  Bailey 

Kiiltnomah 

Hassalo 

United  States  snag  boat  Skagit 


Ftet, 
261 
254 
246 
200 
200 
141 
107 
107 
230 
154 
134 
166 
148 
147 
170 
137 
177 
141 
120 
108 
.117 
108 
143 
160 
130 


Ft,  in. 

40 

40 

33      ft 

42 

34 

28 

22 

21 

35 

30 


1,083.20 
012.73 
866.35 
002.00 
677.81 
158. 77 
92.77 
80.48 
589.00 
350.00 
197.49 
345.46 
336.00 
178.00 
449.00 
241.00 
466.00 
193.08 
135.99 
166.00 
100.00 
209.00 
278.00 
350.00 
(») 


Tt.  in. 

9 
13 
12      5 

9 
10 
16 

10.     6 
11 
10 

9      8 

7 


28 


Iron,  side- wheel. 
Iron,  propeller. 

Do. 

Do. 

Do. 
Woo<l,  propeller. 
Iron,  propeller. 

Do. 
Woo<l,  side- wheel. 

Do. 

Do. 

Do. 

Do. 

Do. 
Wood,  stem- whe^. 

Do. 

Do. 

Do. 
W«M>d,  propeller. 
W<>04l,  ntem- wheeL 

Do. 

Do. 

Do. 

Do. 

Do. 


Twelve  feet  at  lower  low  water  was  fixed  upon  a«  the  proper  depth 
to  be  given  the  channel,  as  this  depth  will  accommodate  very  nearly  all 
the  vessels  plying  on  the  sound  and  more  than  accommodate  any  now 
plynig  to  Olympic,.  It  is  fair  to  suppose,  however,  that,  as  Olympia 
grows,  sound  vessels  of  the  largest  class  will  visit  it. 

A  width  of  channel  of  250  feet  was  fixed  upon,  as  this  will  permit 
boats  to  pass  each  other  and  will  allow  those  at  present  calling  at  Olym- 
pia to  turn.  It  is,  however,  deemed  wise  in  laying  out  the  work  to 
provide  for  a  width  of  400  feet  in  the  future,  which  will  be  desirable  if 
the  commerce  of  Olympia  shall  grow  as  anticipated  by  some.  This 
width  will  enable  vessels  to  lie  at  each  side  of  the  channel  and  yet 
leave  room  for  others  to  pass  in  and  out. 

This  width  it  is  proposed  to  provide  for  1^  putting  the  bulkheads, 
beyond  which  the  dredged  material  will  be  dei)osited,  400  feet  apart. 
It  is  also  now  proposed  to  dredge  out  a  basin  at  the  upper  or  southern 
end  of  the  channel,  in  plan  as  shown  on  the  accompanying  map.  This 
basin  has  an  extreme  length  of  1,600  feet  and  a  maximum  breadth  of 
500  feetj  and  is  designed  with  a  view  of  interfering  as  little  as  possible 
with  existing  wharves  and  docks. 

The  method  of  construction  proposed  is  to  build  a  pile  and  brush 
bulkhead  on  the  line  shown,  and  to  pump  the  material  from  the  channel 
and  deposit  it  beyond  the  bulkhead!!  ^  I 
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It  is  deemed  best  to  keep  the  Des  Chutes  Eiver  out  of  this  channel, 
as  it  is  feared  that,  under  favoring  circumstances,  it  would  tend  to  fill  the 
channel  with  debris  from  above.  This  deflection  will  be  accomplished 
by  building  the  bulkhead  completely  around  the  upper  end  and  sides 
of  the  channel.  Provision  for  passing  small  boats  through  the  draw 
of  the  Fourth  street  bridge  can  be  made  by  limiting  the  height  of  the 
bulkhead  at  the  draw  to  just  sufficient  elevation  to  turn  the  waters  of 
the  Des  Chutes.  This  will  enable  anything  that  is  likely  to  desire  to 
do  so  to  get  above  the  bridge. 

The  work  of  constructing  the  260-foot  channel  with  basin,  as  shown, 
is  estimated  to  cost  $275,000. 

ESTIBfATB  FOB  THE  IMPROVEMENT  OP  OLYMPIA  HARBOR,  WASHINGTON. 

« 

For  a  dredged  cbannel  250  feet  wide  (bottom  width)  and  12  feet  deep  rat  low 
water,  bulkheads  400  feet  apart,  and  a  baein  of  eqnal  depth  in  plan,  as  snown  on 
accompanying  map : 

70,775  linear  feet  of  piles,  at  15  cents  driven $10,616.25 

16,705  feet,  B.  M.,  cross  bracinfi^  for  basin  bulkhead,  at  $20 in  place  . .  .^. .  394. 10 

9,400  feet,  B.  M. .  longitudinal  bracing,  bulkhead,  at  $20 188. 00 

3,^  cords  brush,  at  $2.50  in  ^lace 7,500.00 

1,000  tons  stone  ballast  at  $2,  in  place 2,000.00 

1,141,575  cubic  yards  excavation,  at  20  cents  dredged 22S,  315. 00 

3,000  pounds  iron  spikes,  at  10  cents  in  place 300.00 

Add  10  per  cent  for  superintendence  and  contingencies 24, 925. 33 

274»178.e8 
In  round  numbers 275,000.00 

The  following  commercial  statistics  of  Olympia  have  been  famished 
by  the  Board  of  Trade  of  the  city: 

Population  of  Olympia,  census — 

1890 4,696 

1889 3,238 

Increase  in  one  year -...  1,458 

Gain  (per  cent) .\ 45 

Population  of  Thurston  County,  census — 

1890 .' 9,675 

1889 7,236 

Increase  in  one  year 2, 439 

Gain  (percent) 33.7 

MANUFACTURING  INTERK8T8  OF  OLTMPIA. 

West  Side  Mill  Company  (lumber):  Employes,  60;  capacity,  50,000  feet  daily; 
capacity,  lath,  10,000  daily;  capacity,  pickets,  10,000  daily;  pay  roll,  $4,000  per 
month. 

D.  Allison  &  Co.  (lumber):  Employes,  20;  capacity,  10,000  feet  daily;  payroll, 
$1,300  per  month. 

George  S.  Allen  (lumber):  Employes,  30;  capacity,  25,000  feet  daily;  capacity, 
lath,  10,000  daily;  pay  roll,  $2,200  per  month. 

Springer  &  White  (lumber)  j.  Employ^,  50;  capacity,  work  up  2,000,000  feet  per 
year:  capital,  $50,000;  payroll,  $3,200  per  month. 

T.  Z.  slater  (shingles) :  Employes,  20;  capacity,  100,000  daily;  pay  roll,  $I,20Oper 
month. 

Tum water  Shingle  Company:  Employ^,  15;  capacity,  70,000  shingles  daily;  pay 
roll,  $1,000  per  month. 

Puget  Sound  Pipe  Company  (pipe  factory):  Capital,  $50,000;  capacity,  six  miles 
assorted  pipes  per  month:  employes,  50;  pay  roll,  $4,000  per  month. 

Olympia  Foundry  and  Machinery  Company:  Employes,  15;  capacity  of  foundry,  4 
tons  daily;  pay  roll,  $1,000  per  month. 

Sternberg's  Furniture  Factory :  Employes,  15;  pay  roll,  $1,000  per  month. 

Miller  &.  Springer  (cigar  factory):  Kmployds,  7;  pay  mil,  $450  per  month. 

Electric  plant :  Electric  Light  and  Power  Company.    Flour  mill  ^^^apaoity,  dafly, 
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125  barrels;  50  tons  chopped  feed ; /?ompletecom-ineal  plant;  employee,  10;  payroll, 
$600  per  month.  I^ightinff  plant:  Capacity,  3  arc  dynamos,  operating  130  arc  lights; 
2  railroad  generators,  150  horse  power  each ;  2  incandescent  lights ;  1  motor,  100  horse 
power;  employ 6s^  15;  pay  roll,  $900  per  month.  They  have  28  miles  arc  wire  and 
15  miles  of  incandescent  wire  strung. 

Olympia  water  works:  Employ^,  15;  pay  roll,  $1,000  per  month ;  capacity,  2,000,000 
gallons  daily;  pressure,  45  pounds,  both  iire  and  domestic;  reseryoir  holds  2,700,000 
gaUons. 

NAViaATION. 

Tliere  are  ten  companies  operating  boats  on  the  sound  at  Olympia, 
which  are  as  follows,  giving  names  of  boats  and  their  tonnage  per  annum 
for  1890: 


Companies. 


Names  of  boats. 


Tonnage. 


Union  Pacific  Kailway  Co  . 


Columbia  Bi  ver  and  Pnget  Soiind  19  a  ligation  Co . 

Brown's  Wharf  and  Navigation  Co 

S.  WiDoy  Steamship  Co 

Paget  Sound  and  Alaska  Steamship  Co 

Pacific  Navigation  Co 

Port  BUkely  Mill  Co 

St.  Paul  and  Tacoma  Lumber  Co 

Walter  Axtell 

H.  M.Perin,  agent , 


Steamer  Potter 

Steamer  Hassallo 

Steamer  £mma  Hay wnnl . 

Steamer  Olympian 

Steamer  North  Pacilic 

Bailey  Gatzert 

Fleetwood 

Clara  Brown 

Multnomah 

WiUey 

Washington 

W.K.Merwin  .r 

State  of  Washington 

Cascade 

Steamer  Nellie 

Zephyr 

Messenger 

Jessie 

Steamer  The  Doctor 


7,000 

1,200 
6,000 
4,100 

2,600 

1.100 

2.000 

500 

500 
1,000 


Total  tonnage  of  all  boats  for  1890  . 


25,900 


The  increase  of  tonnage  on  boats  for  year  1890  over  1889  is  30  per 
cent;  at  this  rate  the  tonnage  for  1891  will  be  33,670  tons.  This  is  a 
low  estimate,  as  the  Union  Pacific  Eailroad  Company  has  just  closed 
one  contract  for  receiving  the  material  for  a  new  court-house  which 
amounts  to  over  6,000  tons. 

The  tonnage  for  the  year  1890  on  the  Port  Townsend  Eailroad  Com- 
pany was  15,000  tons. 

The  ISTorthem  Pacific  Railroad  has  just  completed  its  line  to  Olympia, 
and  the  Union  Pai'ific  will  be  completed  in  a  few  months,  so  a  conserva- 
tive estimate  of  the  increase  in  railroad  tonnage  would  be  at  least  200 
per  cent,  or  45,000  tons. 

Total  valuation  of  all  property,  as  equalized  by  the  hoard  of  equalization. 


1889. 


1890. 


City  of  Olympia 

Connty  (outside  of  Olympia) 

Thurston  County 

Increase  in  valuation  in  one  year . 
Per  cent  of  gain  in  one  year 


$1,144,621 
1,492,065 
2,630,686 


$3,296,388 

3,280,477 

6,556,865 

3, 920, 179 

148.6 


FINAi  ASSESSMENT   FIGURES. 


The  final  figures  for  the  city  assessment,  as  equalized  by  the  Board, 
show  the  real  estate  assessment  to  be  $5,597,455,  which  w^  r^ducea 
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$40,617,  leaving  a  total  of  $5,556,838.  The  personal  assessment  was 
$759,607,  and  was  reduced  $3,225,  making  a  total  for  both  real  and 
personal  of  $6,319,670,  on  which  a  6-mill  tax  is  levied. 

There  is  submitted  herewith  the  rejwrt  of  Mr.  Bolton  W.  DeCourcy, 
who  made  the  reexamination  and  survey  of  Olympia  Harbor. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[Fiist  indorsement.] 

IT;  S.  ENGiNE:fiB  Office, 
San  Francisco,  CaL,  September  30, 1891. 
EespectfuUy  forwarded  to  the  Chief  of  Engineers,  Washington,  D. 
C*,  recommended. 

G.  H.  MenpelLj 
Colonel,  Corps  of  Engineers,  Division  Engineer, 


REPORT  OF  MR.  BOLTON  W.  DECOURCY. 

Portland,  Oregon,  March  17, 1891. 

Captain  :  I  have  the  honor  to  report  that,  in  obedience  to  your  order  given  Feb- 
raary  16,  1891,  I  proceeded  to  Olympia,  Wash.,  and  made  the  survey  as  directed. 

I  held  consultation  with  most  of  the  principal  citizens  to  ascertain  their  wishes 
and  ideas  of  what  was  necessary  for  the  improvement  of  the  harbor;  also  with  the 
city  officials,  the  names  of  a  few  of  whom  I  will  mention : 

The  mayor  of  Olympia,  Mr.  Ellis,  Mr.  Sickles,  and  others  of  the  city  council;  Gov- 
ernor Laughton,  (jeueral  McKenny,  Hon.  Thos.  H.  Cavanaugh,  surveyor-general; 
Captain  McMicken,  Mr.  Phillips,  president  of  the  First  National  Bank;  Mr.  Shannon, 
vice-president  of  the  same  bank ;  Mr.  Chaplin,  Mr.  Gowey,  Mr.  Bobinson,  proprietor 
of  the  Olympia  Daily  Tribune;  and  Mr.  Phelps,  manager  of  the  Port  Townsend 
Southern  liailroud.  These  gentlemen  are  among  the  heaviest  tax-payers  and  largest 
property  owners  in  Olympia. 

I  had  conversations  also  with  Messrs.  Pease,  Willey,  Parker,  Hennessey,  and  Hatch. 
These  gentlemen  command  the  largest  steamers  running  between  Olympia  and  Sound 
ports. 

All  these  persons  were  unanimous  in  recommending  and  requesting  the  considenk- 
tion  of  a  channel  commencing  at  the  Fourth  Street  Bridge,  where  the  draw  is  situ- 
ated, and  between  the  wharves  owned  by  Mayor  Horr  and  Mr.  Ellis/  and  running 
direct  in  a  northerly  course  to  deep  water. 

The  steamer  masters  ask  that  the  channel  be  made  quite  straight,  in  alignment, 
claiming  that  this  would  confer  one  of  the  most  material  benefits  to  be  derived  from 
an  improved  channel,  as  the  fogs  are  frequent  about  01ymT)ia  and  it  would  be  diffi- 
cult for  them  to  keep  their  steamers  from  grounding  should  it  deviate  from  a  straight 
line. 

The  citizens  advocate  a  depth  of  16  feet  at  lower  low  water,  on  the  expectation  o? 
in  that  case,  having  the  ocean  steamships  plying  between  San  Francisco  and  Port- 
land and  the  ports  of  Pugct  Sound  come  direct  to  Olympia  to  discharge  any  portion 
of  their  cargoes  destined  for  that  city,  instead  of  transferring  at  Seattle  or  Tacoma, 
as  at  present. 

The  steamer  masters  mentioned  above,  on  the  other  hand,  say  that  12  feet  depth  at 
lower  low  water  is  ample  for  all  purposes, 

I  was  informed  that  the  daily  arrival  of  steamers  at  the  present  time  is  nine,  of 
which  four  are  large  ones  plying  from  Seattle;  the  remainder  are  small,  running  to 
insignificant  places  on  the  different  islands  and  inlets  of  the  sound. 

The  different  masters  of  these  largo  boats  do  not  deem  a  basin  necessary  for  their 
convenience  in  turning  their  craft.  They  say  they  prefer  backing  out,  takinf^  ad- 
vantaj^e  of  the  deep  water  in  4|  northwest  direction  from  the  plaoe^^ere  the  si^ht 
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post  is  situ atedy  then  steaming  ahead  into  the  channel  and  tnrulDg  north.  Pi*o- 
ccediDg  thus,  they  say,  saves  time  over  making  a  comph)te  turn  in  a  basin.  How- 
ever, should  the  channel  be  improved  to  12  feet  depth  it  will  be  necessary  to  also 
excavate  some  in  this  channel. 

ITie  Bowers  dredge  had  completed  its  work  when  I  arrived,  and  had  left  for  Ta- 
coma.  I  ascertained,  however,  that  the  dredge  had  excavated  and  deposited  inside 
the  revetment  or  bulkhead  for  the  Northern  Pacific  Railroad  Company  250,000  cubic 
yards. 

The  dred|;e  was  brouj^ht  there  from  Tacoma  about  the  10th  of  November.  Tlie 
borrow -pit  is  parallel  with  the  bulkheads  and  distant  therefrom  500  feet.  It  is  400 
feet  wide  and  17  feet  deep  at  low  water.  At  one  place,  in  consequence  of  neglecting 
to  cut  ofif  some  springs,  the  pile  bulkhead  gave  way.  1  took  advantage  of  this  place 
to  endeavor  to  obtain  the  natural  slope  of  the  material,.' which  is  composed  of  sand, 
silt,  and  small  gravel.  As  nearly  as  it  was  possible  to  judge,  it  showed  two  horizon- 
tal to  one  perpendicular. 

As  to  width  of  channel,  the  masters  of  the  steamers  recommend,  and  the  citizens 
request  the  consideration  of  a  bottom  width  of  250  feet.  The  space  left  between 
the  piling  of  the  Horr  and  Ellis  wharves  is  about  95  feet;  otherwise  there  are  no 
improvements  encroaching  on  the  space  calle^for  by  such  a  channel. 

The  Des  Chutes  River  has  not  sufficient  water  to  be  useful  for  scows ;  at  lower  low 
water  its  channel  through  the  mudflats  is  not  over  20  feet  wide  and  2  to  3  feet  deep. 
It  will  be  necessary  to  deflect  it  and  prevent  its  discharge  into  any  artificial  channel 
made.  The  river  has  a  small  channel  at  the  west  end  of  the  Fourth  Street  Bridge, 
which  will  become  the  main  channel  by  preventing  the  water  from  getting  into 
that  dredged.  This  can  be  done  by  a  short  bulkhead  above  the  Fourth  Street  Bridge 
near  where  the  channel  divides. 

The  steam  vessels  plying  to  01;pipia,  with  their  depth  of  draft,  are  as  follows: 

The  T.  J,  Potter,  7  feet  (accordmg  to  her  mate  and  nrst  officer)  or  10  feet  (as  given 
by  Mr  Jefferson);  the  Bailey  Gatzerty  7  feet;  the  Washington,  5i  feet;  the  Multnomah, 
5  feet;  the  Willie,  4  feet;  the  Netlw,  4  feet;  the  Clara  Brown,  6  feet;  the  Jeme,  4 
feet;  the  Colby,  4  feet;  the  Emma  Mayward,  7^  feet;  the  Hassallo,  6  feet.  The  first 
nine  of  the  above  are  regular  arrivals;  the  last  two  occasional.  There  are  tugs  also 
that  put  in,  and  sometimes  a  schooner.    These  draw  from  8  to  9  feet. 

The  citizens  of  Olympia  with  whom  I  conferred  all  stated  that  the  long  wharf  in 
the  event  of  harbor  improvement  would  be  abandoned.  In  that  case  the  piling 
might  be  nsed  for  revetment  purposes  as  far  as  the  wharf  reaches,  saving  a  good  desQ 
of  new  piling. 

The  total  length  of  excavation  required  to  reach  12  feet  depth  at  lower  low  water 
will  be  8,400  feet. 

The  steamer  Potter  is  230  feet  in  length,  beam  35  feet,  as  stated  by  Mr.  Jefferson. 
She  is  the  largest  steamer  at  present  calling  at  Olympia. 

The  masters  of  the  several  steamers  witii  whom  I  conversed  said  that  when  the 
wind  was  blowing  hard,  in  order  to  turn  they  hold  on  to  the  wharf  with  their  stem 
lines  and  swing  the  head  round.  This  requires  for  the  Potter  about  the  width  re- 
quested for  the  bottom,  i.  «.,  250  feet.  A  high  wind  would  blow  them  onto  the  shal- 
lows if  they  endeavored  to  turn  by  backing  out. 

Piling  can  be  procured  at  5J  cents  per  linear  foot. 

The  narrow  gauge  from  Tenino,  since  it  came  into  the  hands  of  the  Oregon  Im- 
.  provement  Company,  has  been  made  standard  gauge  and  extended  to  the  coal  bunk- 
ers at  Brittlers  Cove,  and  its  depot  established  at  the  crossings  of  Fourth  Street 
Bridge. 

The  Tacoma,  Olympia,  and  Gray's  Harbor  Railroad,  being  built  by  the  Northern 
Pacific,  is  in  an  advanced  state,  and  it  is  expected  will  be  finished  in  sixty  days. 
The  Portland  and  Pnget  Sound  Railway  Company  has  a  good  deal  of  grading  done, 
but  has  suspended  work  for  the  present. 

The  above  is  the  entire  improvement,  as  far  as  roads  in  contemplation  are  con- 
cerned. • 

I  have  made  a  map  and  estimate,  with  tracings  of  the  result  of  the  survey. 

Respectfully  submitted. 

Bolton  W.  DeCourcy, 
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[Printed  in  HooAe  Ex.  Doc.  'So.  35,  Fifty-aecond  Congress,  first  aeultm.j 

preliminary  examination  of  tillamook  bay  and  bar,  oregon. 

United  States  Engineer  Office, 

Portland,  Oregon,  December  2,  1890. 

General:  I  have  the  honor  to  state  that  in  accordance  with  the 
direction  in  your  letter  of  September  20,  1890,  a  preliminary  examina- 
tion haa  been  made  of  Tillamook  Bay  and  Bar,  Oregon,  and  the  follow- 
ing report  thereon  is  submitted: 

Tillamook  Bay  and  Bar  were  first  examined  in  1886  by  Lieut  Edward 
Burr,  under  direction  of  Capt.  C.  F.  PowelL  In  1887  a  survey  was 
made  of  the  interior  waters  under  direction  of  Captain  Powell,  who  in 
1888  submitted  a  project  and  estimate  for  work  to  be^done. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $5,200  for 
Tillamook  Bay  and  Bar,  and  this  money  was  expended  in  making  a 
survey  of  the  bar  entrance  and  building  a  dike  and  revetment  work,  for 
the  improvement  of  Dry  Stocking  Bar,  in  Hoquarton  Slough. 

Lieutenant  Burr  in  1886  and  Captain  Powell  in  1887  and  1888  recom- 
mended that  all  works  of  improvement  be  confined  to  the  inner  waters, 
reporting  that  "the  entrance  to  the  bay  requires  no  attention." 

In  order  to  obtain  the  most  recent  data  with  regard  to  the  develop- 
ment on  the  bay,  Mr.  A.  J.  McMiUan,  assistant  engineer,  was  dispatched 
to  Tillamook  the  first  part  of  November,  1890,  to  make  the  preliminary 
examination  required  by  your  orders.  Mr.  McMillan^s  rejwrt  is  ap- 
pended hereto. 

After  a  full  consideration  of  all  available  information  in  regard  to 
Tillamook  Bay  and  Bar,  I  am  of  the  opinion  that  the  present  demands 
of  commerce  do  not  require  any  work  looking  to  the  improvement  of  the 
entrance  to  the  bay.  All  accounts  agree  that  this  is  one  of  the  best 
small  bar  harbors  on  the  coast.  The  bar  channel  is  straight^  shifts 
very  little  and  has  an  available  depth  of  10  feet  and  more  at  low 
wnter. 

Tillamook  City  is  the  most  important  place  on  the  bay,  and  seems  to 
be  situated  in  the  best  place  for  a  local  distributing  point.  It  is  desir- 
able that  the  boats  which  regularly  trade  with  the  bay  should  be  able 
to  ascend  to  this  place,  and  to  do  this  it  will  be  necessary  to  make  im- 
provements at  Junction  and  Dry  Stocking  bars. 

I  am  of  the  opinion  that  TUlamook  Bay  is  worthy  of  improvement  to 
the  extent  of  improving  the  waters  from  the  entrance  to  Tillamook 
City,  so  that  vessels  wliich  can  safely  cross  the  bar  can  ascend  thereto. 
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To  make  a  proper  Buryey  and  prepare  plans  and  estimates  for  the 
work  will  cos^  it  is  estimated,  abont  $400. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captmfij  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  jf.  8.  A. 
(Through  OoL  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

Washington,  D.  C,  December  15, 1890. 
Bespectfolly  forwarded  to  the  Chief  of  Engineers. 
For  reasons  herein  stated  Tillamook  Bay  is  worthy  of  improvement 
to  the  extent  herein  recommended. 

G.  H.  Mendell^ 
CoUyfielj  Corps  of  Engineers^  Division  Engineer. 


REPORT  OF  MK.  A.  J.  MCMILLAN,  ASSIBTANT  ENaiNEER. 

Portland,  Oregon,  Kavemher  11, 1890. 

Captain  :  I  have  the  honor  of  submitting  the  foUowing  report  of  a  preliminary 
examination  of  Tillamook  Bay,  made  in  accordance  with  your  instmctiona. 

The  entrance  to  Tillamook  Ba^  is  situated  about  50  miles  south  of  the  month  of  the 
Columbia  River.  The  entrance  is  straight  and  has  a  depth  of  about  10  feet  of  water 
on  the  bar  at  low  water.  It  is  one  of  the  best  small  bar  harbors  on  the  coast,  it  not 
being  subject  to  shifting  to  the  north  or  south  like  many  others.  Steam  schooners 
are  loitded  to  12  feet  draft  with  lumber  at  the  Hobsonville  Mill,  and  pass  safely 
over  it.  The  bay  has  a  length  of  over  5  miles,  and  a  breadth  of  over  3.  It  is  very 
shoal,  being  at  extreme  low  water  an  immense  mud  flat  with  a  few  crooked  channels 
through  it.  Any  craft  that  can  cross  the  bar  has  water  enough  to  reach  Hobson- 
ville  and  Bav  City,  but  not  enough  to  reach  the  head  of  the  bay  on  account  of  shoals. 
The  worst  of  those  shoals  is  the  one  known  as  Junction  Bar,  and  is  situated  a  short 
distance  below  where  the  waters  of  the  Kilchis  and  Wilson  rivers  meet  the  waters 
of  the  Tillamook  and  Trask  rivers  at  low  water.  This  shoal  has  been  formed  by  the 
sediment  brought  down  by  those  streams.  It  is  about  1,000  feet  long,  and  has  only 
abont  1  foot  of  water  on  it  at  extreme  low  water.  I  think  that  for  the  improvement 
of  this  place,  it  would  be  necessary  to  run  a  low  stone  dike  from  the  south  side  of 
the  bay  to  concentrate  the  water  on  this  place  and  keep  it  scoured  out.  The  next 
serious  obstruction  to  navigation  in  going  up  Hoquarton  Slough  to  the  town  Til- 
lamook, is  Dry  Stocking  Bar,  which  is  situated  at  the  junction  of  the  Tillamook 
Kiver  and  Hoquarton  Slough.  This  bar  has  at  present  only  a  few  inches  of  water 
on  it  at  extreme  low  water.  The  dike  that  was  carried  away  by  the  fi^shets  of 
last  winter  shonld  be  replaced  as  soon  as  possible.  If  those  two' places  were  im- 
proved, the  schooners  that  now  go  up  to  the  town  of  Tillamook,  would  have  no  dif- 
ficulty in  reaching  there.  They  draw  7  and  8  feet  of  water  and  have  to  cross  those 
shoals  at  high  water. 

The  town  of  Tillamook,  the  principal  one  on  the  bay,  is  situated  at  the  head  of 
navigation  on  Ho(|^uarton  Slough,  and  is  about  3  miles  above  Dry  Stocking  Bar. 
While  its  location  is  a  good  one  in  regard  to  the  adjacent  agricultural  lands,  it^  a 
bad  one  in  regard  to  navigation.  The  slough  at  the  town  is  less  than  100  feet  wide, 
but  it  widens  out  toward  the  bar  by  the  addition  of  the  Dangherty,  which  is  a  part 
of  the  Wilson  River  that  comes  into  it  about  1  mile  below  town,  and  also  by  the 
addition  of  the  Trask  River,  which  enters  it  about  1^  miles  farther  down.  The  town 
has  a  population  of  about  300.  There  is  a  sawmill  here  of  15,000  feet  capacity, 
which  cuts  mostly  for  local  demand  but  occasionally  ships  some  spruce  lumber  to 
Portland. 

Bay  City  is  situated  at  the  place  designated  as  Sandstone  Point  on  the  Coast  Sur- 
vey charts.  It  has  a  sawmill  of  6,000  feet  capacity,  and  cuts  for  local  demand. 
The  town  has  a  population  of  about  50  persons. 

Hobsonville  is  situated  at  Memaluct  Point.  There  is  a  sawmill  here  of  50,000 
feet  capacity,  which  cuta  spruce  for  the  San  Francisco  market.  There4s  also  a,can- 
nery  at  this  place,  but  it  did  not  run  this  season.  Digitized  by  CjOOQIC 
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Garibaldi  is  situated  at  Bailey  Poiut  near  the  entrance.    There  is  a  caimery  at 
this  place  that  put  up  about  20,000  cases  of  salmon  this  season. 
The  exports  of  the  bay  for  this  year  are  as  follows: 

Yala«. 

Lumber,  12,000,000  feet ^. $180,000 

Butter,  40  tons 16,000 

Apples,  3,500  boxes 1,750 

Potatoes,  4,000  bushels 2,000 

Hides,  600 1,200 

Sheepskins,  300  2SS 

Stock,  400  head 8,000 

Total 209,175 

The  vessels  at  present  entering  the  bay  are  the  steam  schooners  South  Coaslj 
Augusta,  Truckee,  and  Louie  Olsen,  The  South  Coast  and  Tm-cAree  load  at  Hobson- 
ville  with  lumber  for  San  Prancisco.  The  Augusta  and  Louis  Olsen  are  coasting 
schooners  and  go  up  to  Tillamook. 

After  a  careful  consideration  I  have  come  to  the  conclusion  that  the  entrance  to 
this  bay  is  in  good  enough  condition  to  suit  all  the  present  demands  of  commerce  ;- 
but  I  consider  that  the  Government  should  replace  the  dike  at  Dry  Stocking  Bar 
and  do  something  toward  the  improvement  of  Junction  Bar. 

The  present  routes  of  travel  to  reach  this  bay  are  by  daily  stage  from  North  Yam- 
hill, by  triweekly  stage  from  Sheridan,  by  trail  from  Astoria,  and  by  coasting 
schooner  from  Astoria. 

There  is  beinc  built  a  wagon  road  from  Forest  Grove  down  Wilson  River  to  Tilla- 
mook. It  will  be  finished  by  the  end  of  next  June.  It  will  be  a  better  road  than 
the  one  from  North  Yamhill  and  have  1.400  fedt  less  elevation  on  the  summit  of  the 
Coast  Range. 

Very  respectfully,  your  obedient  servant, 

A.  J.  McBinxAN. 

Capt.  Thos.  W.  Symons, 

Corps  of  Engineers,  U,  S,  A» 


sur^/ey  op  tillamook  bay  and  bar,  oregon. 

United  States  Engineer  Oppicb, 

FortUmd,  Oregon^  October  19, 1891. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  Tillamook  Bay  and  Bar. 

The  last  river  and  harbor  bill  contained  an  item  providing  for  the  ex- 
amination and  survey,  if  found  necessary,  of  "  Tillamook  Bay  and  Bar." 

Being  charged  with  makiog  the  preliminary  examination,  I  submitted 
my  report  thereon  under  date  of  December  2, 1890. 

Under  date  of  December  13, 1890, 1  was  directed  to  make  the  neces- 
sary survey. 

Mr.  William  H.  Wood  was  engaged  to  make  the  survey  of  the  inner 
harbor,  and  his  report  is  herewith. 

Tillamook  Bay  is  situated  about  50  miles  south  of  the  entrance  to  the 
Columbia  Eiver,  and  at  high  tide  is  about  7  miles  long  and  2^  miles 
wide;  at  low  tide  it  is  a  great  sand  and  mud  flat  cut  by  three cbanncJs, 
the  North,  Middle,  and  South  channels.  These  channels  are  shown  on 
the  acciompanying  map,*  which  embraces  all  of  the  bay  within  about 
three-fouiths  of  a  mile  from  the  harbor  throat. 

The  South  Channel  is  unimportant,  being  shoal  and  not  used  for  pur- 
poses of  navigation. 

The  Middle  Channel  is  the  thiough  channel  by  which  access  is  had  to 
the  head  of  the  bay  and  to  Tillamook  City,  the  priacipal  town  of  the 
locality,  which  is  situated  on  Hoquarton  Slough.     . 

The  Korth  Channel  rnns  along  the  north  shore  of  the  bay  from  the 
entrance  to  Shell  Point,  about  a  mile  above  Bay  City,  where  it  termi- 

^tefi-     _     _      _ ninitb.dhvC00C^le     _ 

"Not  reprinted;  printed  in  House  Ex.  Doc.  No.  3."),  Fifty-second  CougresSi  firat  dossion. 
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The  difficulties  met  with  in  the  navigation  of  the  bay  are  three  in 
number  and  are  as  follows: 

First.  Boats  using  the  North  Channel  can  not  proceed  up  the  bay  ex- 
cept by  returning  down  the  North  Channel  nearly  to  the  entrance  of  the 
bay,  and  then  turning  and  going  up  the  Middle  Channel.  It  is  pro- 
I>osed  to  obviate  this  difficulty  by  making  a  connection  between  the 
Middle  and  North  channels  so  that  boats  can  go  to  points  along  the 
north  shore  and  then  keep  right  on  up  to  the  head  of  the  bay. 

Second,  The  second  difficulty  is  met  with  at  Junction  Bar,  a  shoal 
bar  in  the  Middle  Channel  just  below  where 'the  South  Channel  di- 
verges from  the  main  or  middle  channel.  It  is  reasonable  to  believe 
that  this  bar  is  due  to  the  interference  of  currents,  and  particularly  to 
the  weakening  of  the  ebb  current  in  the  Middle  Channel  due  to  the 
branching  off  of  the  South  Channel. 

The  remedy  proi)Osed  for  this  difficulty  is  to  partially  shut  off  the 
water  and  stop  its  running  into  the  South  Channel  and  to  confine  more 
effectually  the  currents  of  the  Middle  Channel  at  the  bar. 

Third.  The  third  difficulty  consists  in  a  shoal  at  a  point  known  as 
Dry  Stocking  Bar,  at  the  junction  of  Hoquarton  Slough  with  the  Tilla- 
mook Eiver. 

This  is  due  to  the  widening  of  Hoquarton  Slough  and  the  back- 
water from  Tillamook  River. 

A  marshy  island  divides  Hoquarton  Slough  into  two  channels,  and 
the  obvious  remedy  for  the  difficulty  is  to  close  up  one  of  these  chan- 
nels by  a  dike,  compelling  the  channel  into  the  other  and  thus  causing 
a  deeper  scour  to  take  place. 

A  dike  was  constructed  at  this  point  some  years  ago,  but  was  carried 
away  by  the  winter  freshets. 

In  ordei*  to  make  the  connection  between  the  North  and  Middle  chan- 
nels it  will  be  necessary  to  dredge  a  channel  across  the  intervening 
sand  flat;  and  in  order  to  maintain  this  channel  it  will  be  necessary  to 
close  up  the  Middle  Channel  so  as  to  direct  the  ebbing  and  flooding 
waters  through  the  dredged  channel.  This  it  is  proposed  to  do  by  a 
dike  which  should  be  extended  across  the  sands  separating  the  North 
and  Middle  channels,  and  for  some  distance  upon  the  sands  bordering 
the  Middle  Channel  on  the  south,  in  order  to  prevent  the  Middle  Chan- 
nel from  cutting  in  around  the  deflecting  dike. 

It  is  proposed  to  make  the  dredged  channel  200  feet  wide  on  the  bot- 
tom and  6  feet  deep  at  low  water.  This  wiU  require  the  dredging  of 
65,000  cubic  yards  of  material.  The  required  deflecting  dike  will  be 
2,000  feet  long,  and  can  only  be  put  in  entirely  across  the  channel  after 
the  opening  of  the  new  channel. 

This  dike  can  be  built  of  piles,  brush,  and  stone,  at  an  average  cost' 
of  $12  per  foot.    It  is  proposed  to  leave  this  dike  3  feet  below  high- 
water  mark. 

For  the  removal  of  Junction  Bar  a  dike  5,000  feet  long  will  be  re- 
quired. This  will  be  built  of  piles,  brush,  and  stone,  and  is  estimated 
to  cost  $5  per  foot. 

For  the  removal  of  Dry  Stocking  Bar  a  dike  will  be  required  960  feet 
in  length;  the  dike  to  be  built  of  piles,  brush,  and  stone,  at  an  esti- 
mated cost  of  $10  per  foot. 

The  following  is  the  estimated  cost  of  the  work  i^roj^sed: 

ESTIMATE. 

Connection  between  North  and  Middle  channeU: 

Dredging  65,000  cnhic  yards,  at  50  cents .^^    $32,500 

2,000  feet  dike,  at  $12 BigHifedtoyi^     24,000 
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Removal  of  Janction  Bar: 

5,000  feet  dike,  at  $5 \ .    $25,000 

Removal  of  Dry  Stocking  Bar : 

950  feet  dike,  at  $10 9^500 

91,000 
Gontingeuciefl>  engineering,  etc. 9,000 

Total 100,000 

GOMMEROIAIi  STATISTICS. 

There  is  given  herewith  the  report  of  Mr.  W.  H.  Wood,  of  date  of 
June  16,  upon  the  commercial  statistics  of  Tillamook  Bay. 

This,  together  with  my  preliminary  report  and  the  report  of  Mr.  A. 
J.  McMillan  accompanying  it,  furnish  all  the  information  available  in 
regard  to  the  commerce  of  GHlIamook  Bay. 

TnxAMOOK  City,  June  16y  1891, 
Dbar  Sir:  I  have  the  honor  to  submit  the  following  report  of  the  commercial  Bia- 
tistica  of  Tillamook  Bay  for  the  year  ending  June  30,  1891,  as  per  your  iDStrnctiona 
of  June  2^  1891,  as  follows: 

Following  are  the  separate  amounts,  in  tons,  of  the  exports  and  imnorts  of  the  en- 
tire bay;  the  same  will  be  found  in  the  tabulated  statement  attached: 

EXPORTS. 

ToQft. 

11,600,000  feet  B.  M.  lumber,  at  4  pounds  per  foot 23,200 

21,000  cases  canned  salmon,  at  72  pounds  per  case 1. 756 

130  barrels  salt  salmon,  at  400  pounds  per  barrel 28 

Butter 13 

Wool 11 

Hides 3 

3,000  boxes  apples,  at  50  pounds  per  box 75 

1(K)  cases  eggs,  at  50  pounds  per  case 2^ 

Hay 50 

General  merchandise 50 

IMPORTS. 

General  merchandise 9y346 

Agricultural  implements 90 

Machinery 110 

Flour 115 

Feed 225 

Shingles 180 

Brick : 40 

Making  a  total  of  24,188^  tons  exported  and  4,106  imported  dnving  the  year. 

Besides  this  there  were  exported  1,200  head  of  cattle  which  were  driven  out  to 
Astoria. 

VESSELS. 

The  number  of  vessels  of  all  descriptions  crossing  the  bar  during  the  year  itas  60 
in  and  60  out.    Their  names,  registered  tonnage,  number  of  trips  eaon,  are  as  follows : 


Steam  schooner. 


Tonnage. 


Draft. 


Ttiiii. 


Tnickee 

Scotia 

Lagnna 

AuguHta 

W.^.  Harrleon . 

Lonifl  Olneu 

Elmore 


850 

aoo 

200 
H7 
70 
HO 
80 


FLIn. 
13    e 
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f 
14 
!• 
17 
1 
S 
4 


APPENDIX    TT — ^REPORT  OP  CAPTAIN  STMONS. 


2747 


The  two  vessels  Truckee  and  Scotia  ply  between  Hobsonville  and  San  Francisco, 
carrying  both  freight  and  passengers.  They  load  out  with  lumber  from  the  Truckee 
Lumber  Company's  mill  at  Hobsonville  for  San  Francisco.  The  Laguna  plies  be- 
tween Hobsonville  and  San  Francisco,  loading  out  with  lumber,  but  carries  no  pas- 
sengers. All  three  of  the  above  vessels  are  operated  solely  by  the  Truckee  Lumber 
Company. 

The  steam  schooner  ^u^iMto  carries  both  freight  and  passengers,  making  irregular 
trips  between  Tillamook  City  and  all  points  on  Tillamook  Baj  and  Astoria  and 
Portland.  The  steam  schooner  W,  H,  Harrison  made  one  trip  rrom  Portland  with 
*  general  merchandise  for  Bay  Cit^.  The  steam  schooner  Louis  Olsen,  owned  by  Mr. 
Olsen,  of  Tillamook  City,  made  six  trips  from  Portland  to  Tillamook  City,  bringing 
merchandise.  She  is  now  off  the  bay.  The  steam  schooner  Elmore  made  four  trips 
from  Astoria,  bringing  supplies  to  Mr.  Elmore's  cannery  at  Garibaldi. 

There  are  no  regular  vessels  plying  to  Tillamook  City,  and  I  am  unable  to  learn 
of  the  lines  of  transportation  extending  to  points  beyond  San  Francisco  and  Port- 
land except  in  the  case  of  the  Trudcee,  which  is  loading  lumber  for  one  trip  to  some 
point  in  Mexico. 

There  are  now  plying  between  points  on  Tillamook  Bay  the  following  boats: 

The  tugboat,  General  Garfield,  10  tons  register,  drawing  5  feet  of  water,  towing 
log  rafts  and  carrying  freight.  She  ascends  as  far  as  tide  water  extends.  Two 
small  sailboats  carry  passengers  and  some  freight.  There  is  also  one  barge  with 
pile-driver  outfit. 

The  above-mentioned  boats  and  yessels  include  all  that  are  now  or  have  been  in 
nse  upon  the  bay  during  the  year. 

The  other  lines  of  transportation  t«  and  from  Tillamook  City  and  Bay  are : 

Tillamook  City  to  Sheridan  via  Grand  Ronde,  60  miles,  triweekly  stage.  Tilla- 
mook City  to  North  Yamhill,  Oregon,  42  miles,  daily  stage.  Tillamook  City  to  Hob- 
sonville, Oreeon,  via  Bay  City.  9  miles,  daily  stage.  Garibaldi  to  Nehalem  Bar, 
Oregon,  9  mifos,  daily  stage.  Ail  of  these  stage  lines  carry  the  United  States  mail 
except  from  Garibaldi  to  Nehalem.  * 

INDUSTRIBS  AND  RES0UBCB8. 

The  whole  of  Tillamook  County,  except  a  portion  bordering  on  the  Nehalem  River, 
is  tributary  to  Tillamook  Bay.  Its  princii>al  resources  are  How  and  will  be  in  the 
future^,  lumber,  canned  salmon,  farming,  dairying,  and  stock  raising.  The  products, 
including  heme  consumption  for  the  year  1890-'91,  are  estimated  as  follows: 


Products. 


Ajuoimt.        Tons. 


Value. 


Lnmber 

Canned  salmon. 

Salt  salmon 

Butter 

Oata 

Hay 

Cbeese 

Beef  cattle 

Hides 

Shingles 

Brick 


.feet,B.M 

cases 

.... pounds 

bii8>ioIa.. 


14,230,000 

21,000 

62,000 

76,000 

2,500 


.pomids. 

bead. 

.pounds. 


.  ..bo.xos. 
.pounds. 


5,000 

1,200 

6,000 

600,000 

10,000 
3,000 

22,000 


28,460 
756 


400 

5,Q0O 

2* 


8 

60 

.20 

210 

11 


$13.00  per 

4.60  per 

.02iper 

.25  per 

.55  per 

8.00  per 

.15  per 

22.00  per 

.06  per 

2.00  per 

8.00  per 

2.00  per 

.10  per 


pound. 

Sound. 
usheL 
ton. 
pound, 
head, 
nound. 

M.' 

box. 

pound. 


There  are  some  other  small  productions,  but  as  they  are  all  consumed  on  the  bay 
are  not  estimated. 

CITIES  AND  TOWNS. 

There  are  four  small  cities  and  towns  situated  on  and  tributary  to  TiUamook  Bay, 
viz: 

Garibaldi,  situated  three-quarters  of  a  mile  inside  the  bar,  with  a  population  of 
38.  It  has  two  general  stores,  two  hotels,  and  one  salmon  cannery.  The  principal 
industry  is  fishing  and  canning  salmon,  during  which  season  the  population  is  much 
increased. 

Hobsonville,  situated  on  the  east  shore  of  the  bay,  is  li  miles  south  from  Gari- 
baldi. It  has  a  population  of  112 ;  1  general  store,  1  hotel,  post-offlce,  and  one  sal- 
mon cannery.  The  Truckee  Lumber  Company's  mill  is  located  here,  which  mill  has 
furnished  all  the  export  lumber  to  date.  The  principal  industries  are  lumbering 
and  canning  salmon. 

Bay  City,  situated  on  east  shore  of  the  bay.  5  miles  south  of  bar;  population,  374; 
June  30, 1890,  the  population  was  80.    Bay  City  has  a  newspaper,  2  general  stores^ 
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£08t-office,  1  hotel,  1  school  bnilding,  1  charch,  1  sawmill,  capacity  10,000  feet  B. 
[.per  day;  1  sash  and  door  factory,  1  hardware  store,  and  storage  warehouses 
and  wharves.  About  $40,000  has  been  expended  in  new  buildings  this  year,  and 
there  are  now  being  erected  2  stores,  2  hotels,  1  barrel  and  stave  factory,  1  sawmill, 
besides  several  dwelling  houses.    The  available  resource  is  lumber. 

TUlamook  City,  county  seat  of  Tillamook  County,  is  situated  on  Hoqnartan 
Slough,  12  miles  south  of  the  bar  of  Tillamook  Bay.  It  is  the  oldest  settlement  and 
has  a  population  of  650  peoi>le. 

The  county  court-house  is  located  at  Tillamook  City.  It  has  also  1  school  building, 
1  church,  post-office,  1  sawmill  with  a  capacity  of  15,000  feet  B.  M.  per  day,  1  fur-  * 
niture  factory,  6  general  stores,  1  jewelry  store,  2  fruit  stores,  1  boot  and  shoe  store, 
1  agricultural  implement  store,  1  hardware  store,  1  furniture  store;  2  hotels,  1  bank 
and  2  newspapers ;  also  2  blacksmith  shops,  2  wagon  shops,  2  livery  stables,  and  3 
storage  warehouses.  The  industries  are  lumbering,  agriculture,  dMrying,  and  stock- 
raising.    All  the  agricultural  land  is  tributary  to  TiUamook  City. 

Five  rivers  or  streams  empty  into  Tillamook  Bay  from  the  east^  each  having  iia 
source  in  the  Coast  range  of  mountains,  viz:  Miami,  Kilchis,  Wilson,  Trask,  and 
Tillamook  rivers.  Large  bodies  of  timber  land  border  on  the  heads  of  these  streams, 
consisting  of  spruce,  fir,  larch,  and  cedar,  a  large  part  of  which  is  tributary  to  the 
bay;  it  has  been  roughly  estimated  at  20,000,000,000  feet  B.  M. 

The  bottom  lands  are  very  fertile  and  although  as  yet  covered  with  timber  to  a 
great  extent,  they  are  the  prospective  agricultural  lands  of  the  county.  Much  of 
the  timber  land  is  as  yet  unsurveyed.  It  is  being  located  as  fast  as  surveyed,  and 
some  even  before. 

The  estimated  increase  of  population  is  20  par  cent  for  the  county  since  June  30, 
1890. 

No  mines  or  minerals  have  yet  been  discovered  tributary  to  the  bay,  although  it 
is  claimed  that  indicatious  of  coal  do  exist.  Coal  in  some  quantities  has  been  found 
on  Coal  Creek,  a  tributary  of  the  Nehalem  River,  about  30  miles  north  of  Tillamook 
City,  but  no  mining  has  been  done. 

This  information  has  been  derived  from  various  sources ;  from  the  county  records, 
records  of  the  various  vessels  and  merchants'  books,  and  by  general  inquiry  and 
observation. 

I  have  been  unable  to  complete  the  table  through  preceding  years  to  any  extent,  as 
no  records  were  kept,  and  the  older  merchants  £d  not  keep  books.  Many  changes 
have  taken  place. 

No  records  of  the  vessels  or  their  cargoes  have  been  kept,  not  even  their  arrivals 
and  departures,  and  my  chief  source  of  information  was  from  the  freight  receipt 
books  of  the  vessels,  which  are  incomplete  and  do  not  extend  backward  more  than 
two  or  three  years. 

Hoping  the  above  may  be  satisfactory,  I  remain^ 
Your  obedient  servant, 

W.  H.  Wood. 

Capt.  T.  W.  Symons, 

Corps  of  Engineer$, 

There  is  also  given  herewith  the  report  of  Mr.  W.  H.  Wood  on  the 
survey  of  the  inner  bay: 

Tillamook,  June  SO,  1S9U 

Sir:  I  have  the  honor  to  submit  herewith  the- following  report  of  survey  of  the 
inner  harbor  of  Tillamook  Bay,  Oregon,  made  during  June,  1891: 

Tillamook  Bay  is  situated  about  50  miles  south  of  bar  of  Columbia  River,  in  lati- 
tude about  45"^  33'  north,  longitude  123^  56'  west  from  Greenwich. 

At  high  tide  this  bay  is  a  body  of  water  about  7  miles  long  and  from  2  to  3  miles 
wide,  while  at  low  tide  it  consists  of  a  great  sand  mud  flat,  cut  by  three  distinct 
channels,  known  as  the  North.  Middle,  and  South  channels.  The  entrance  over  the 
bar  is  about  one-half  mile  wide.  *' 

The  South  Channel  diverges  from  the  Middle  Channel  near  Dicks  Point.  It  iB  shoal 
in  many  places  and  is  not  used  in  navigation. 

The  iNorth  Channel  forms  near  the  bar  and  extends  up  past  Hobsonville  and  Bay 
City.    It  runs  out  near  Shell  Point. 

The  Hobsonville  and  Bay  City  vessels  use  this  channel.  No  fresh-water  stieams 
of  any  extent  flow  into  it  above  HobsonviUe,  and  from  report  it  is  filling  up  contin- 
ually. 

The  Middle  Channel  is  the  one  used  by  vessels  that  ply  to  Tillamook  City,  and  as 
the  situation  now  is,  any  vessel  going  to  Hobsonville  or  Bay  City,  in  order  to  reach 
TlUnmook  City,  must  back  out  to  near  the  bar  and  take  the  Middle  ChauneL  This 
at  any  stage  of  the  water. 
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Flowing  into  the  bay  from  the  north  and  eaat  are  six  rivers  or  streams,  the  Miami, 
Eilchis,  Wilson,  Tillamook,  and  Trask  rivers,  and  the  Hoquarton  Slough. 

The  steam  tug  General  Garfield,  drawing  5  feet  of  water,  ascends  tne  Tillamook 
Kiver  3  or  4  miles,  while  it  and  the  steam  schooner  Augusta,  the  latter  drawing  7 
feet  10  inches,  both  ascend  Hoqnarton  Slough  to  Tillamook  City  at  high  tide.  None 
of  the  other  streams  are  navigjable. 

The  obstructions  to  navigation  in  reaching  Tillamook  City  by  way  of  the  Middle 
Channel  are  Junction  and  Dry  Stocking  bars,  separately  describidd  as  follows : 

Junction  Bar.  as  shown  on  the  accompanying  map,  is  situated  at  a  point  where 
the  waters  of  the  Wilson  River  Join  those  of  the  middle  channel  of  the  bay.  It  is 
formed  by  the  debris  from  Wilson  River  lodging  at  this  point. 

To  improve  same  it  is  proposed  to  build  a  dike  from  the  shore  near  Dicks  Point,  a 
distance  of  5,000  feet.  Thitf  will  prevent  the  water  from  going  through  the* south 
channel  and  force  the  ordinary  currents  of  both  channels  to  flow  over  this  bar,  thus 
keeping  it  scoured  out.  The  material  composing  this  bar  is  sand  and  gravel,  ap- 
parently very  loose  and  easy  to  scour. 

Dry  Stocking  Bar  is  situated  where  Tillamook  River  joins  Hoquarton  Slough,  and 
a  short  distance  below  where  the  Trask  River  Joins  the  same  slough.  Tillamook 
City  being  situated  on  Hoqnarton  Slough  about  3  miles  above  this  point,  all  vessels 
ascending  there  have  to  cross  this  bar. 

I  would  recommend  that  a  high-water  dike  be  built  at  this  point  as  shown  on 
map ;  length  950  feet.  Sufficient  strength  will  be  required  to  withstand  the  winter 
freshets,  which  are  very  severe,  as  shown  by  driftwood  and  other  water  marks. 

This  dike  will  occupy  about  the  same  position  as  did  a  pile  dike  that  was  pre- 
viously constructed  at  this  place,  but  which  was  too  weak  to  withstand  the  floods, 
and  is  now  almost  entirely  aestroyed.  Of  the  improvements  previously  made  here, 
the  two  spur  dikes  and  revetment  on  south  side  of  channel  still  stand  and  are  all 
sufficient  for  the  intended  purpose.  This  bar  is  sand  and  mud,  and  by  confining  the 
channel  by  this  proposed  dike,  I  believe  it  will  scour  out  4  or  5  feet  deep.  At  pres- 
ent there  is  only  6  inches  of  water  on  it  at  low  tide. 

Accompanying  this  report  are  designs  for  dike  and  excavation  to  change  channel, 
til  rowing  the  Middle  and  North  channels  together,  providing  such  a  change  is 
deemed  necessary. 

By  building  this  dike  and  excavating  through  this  sand  bank  it  will  force  the 
water  now  flowing  in  the  Middle  Channel  to  flow  out  through  the  North  Channel, 
thereby  securing  one  direct  navigable  channel  from  the  entrance  to  Tillamook  City, 
and  allow  the  vessels  that  come  to  Bay  City  to  proceed  direct  to  Tillamook  City,  1 
would  recommend  the  dike  to  be  left  3  feet  below  high  water. 

The  bar  of  Tillamook  Bay,  from  all  the  information  I  could  gather,  is  not  subject 
to  much  change,  and  is  in  about  the  same  position  and  condition  as  previous  reports 
will  show. 

The  four  steam  schooners  that  now  irregularly  cross  the  bar  are  the  Augusta,  Sootia, 
Laguna,  and  Truckee,  Depths  in  water  are  respectively  7  feet  10  inches,  11  feet  4 
inches,  11  feet  6  inches,  and  13  feet  6  inches.  They  always  await  favorable  winds 
and  high  tides.  Soundings  taken  by  the  captains  of  each  are  reported  and  give 
various  depths  on  the  bar.  These  soundings  as  reported  will,  reduced  to  lower  low- 
water  level,  give  a  mean  of  12  feet.  The  steamer  Truckee  claimed  to  be  bar  bound 
thirty-nine  days  during  April  and  May,  1891,  but  all  four  are  going  in  and  out  at 

S resent  without  trouble.    The  bar  has  only  one  buoy  to  mark  the  channel,  and  the 
ifficulty  seems  to  be  in  keeping  the  channel. 

COMMERCE. 

The  commerce  of  Tillamook  Bay  is  all  confined  to  the  north  shore  and  to  Tilla- 
mook City  on  Hoquarton  Slough.  It  consists  in  canned  salmon,  lumber^  and  agri- 
cultural products,  in  amounts  and  distribution  as  per  my  report  to  you  of  date  June 
16»  1891,  of  "  commercial  statistics,"  of  Tillamook  Bay. 

This  commerce  is  capable  of  much  increase,  especially  the  lumber  interests,  large 
quantities  of  timber  being  found  on  all  the  streams,  and  tributary  to  the  bay  are 
two  tish  canneries,  one  at  Galibaldi  and  one  at  Hobsonvillo,  only  one  of  which  was 
operated  during  the  past  year. 

The  Truckee  Lumber  Company,  located  at  Hobsonville,  are  the  only  exporters  of 
lumber.  Their  lumber  is  shipped  to  San  Francisco.  Two  other  mills  cut  lumber  for 
the  local  market. 

The  materials  that  will  be  needed  in  the  construction  of  these  several  dikes  can 
all  be  produced  here,  except  iron  bolts.  Piling  in  any  quantity  can  be  taken  out  at 
almost  any  point,  and  the  sawmills  can  furnish  lumber,  while  brush,  such  as  alder, 
hemlock,  and  spruce  boughs,  is  along  all  the  streams  and  can  be  boated  to  places  re- 
quired. Clay  iH  found  in  the  underlying  strata  of  all  the  tide  lauds  and  caubeoon- 
veuiently  placed  in  works.  /^  ^  ^  ^^T  ^ 
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Rock  extends  iJqng  the  shore  from  Memaloose  Point  to  Dick  Point  in  ledges  100  to 
200  feet  high.  Good  and  convenient  quarries  of  same  can  be  opened  np  here  and 
loaded  on  barges  at  any  stage  of  tide. 

I  have  examined  old  piling  f<Mr  teredos  and  find  that  they  do  no  injury  above  Hob- 
•onville. 

SURVKY. 

The  field  work  of  this  survey  was  done  during  the  latter  part  of  May  and  the  first 
of  June,  being  finished  June  12,  1891. 

The  Coast  Survey  signals  were  re-located  on  Memaloose,  Dick,  Easterbrook,  and 
Shell  points,  and  intermediate  signals  located  by  sextant  readings  from  these. 

Soundings  were  taken  from  a  Columbia  River  fish  boat  hired  for  the  purpose,  two 
men  doing  the  pulling.  The  position  of  the  soundings  was  determined  by  sextant 
readings  from  boat  to  signals  on  shore. 

In  platting  the  map  the  points  tirst  given  above  were  platted  from  notes  of  the 
Coast  Survey  triaugulatiou  and  the  intermediates  from  them  by  the  sextant  angles. 

A  tide  gauge  was  set  on  wharf  near  Easterbrook  Point  and  another  at  Dry  Stock- 
ing Bar.  The  readings  of  high  and  low  water  were  observed  each  day  and  a  coriec- 
tlon  for  zero  obtained  by  comparing  it  with  Coast  Survey  tide  tables  for  the  corre- 
sponding time,  and  from  this  all  the  soundings  were  reduced  to  lower  low-water 
level. 

The  mean  rise  of  tide  at  Easterbrook  Point  is  7.3  feet,  and  at  Dry  Stocking  Bar 
6.6  feet,  as  so  compared  and  calculated. 

It  is  believed  that  by  placing  dikes  and  excavation  as  here  proposed  and  shown  on 
accompanying  sketches,  a  minimum  depth  at  low  water  of  from  4  to  5  feet  can  be 
maintained  in  one  continuous  channel  &om  bar  of  bay  to  Tillamook  City  via  Gari- 
baldi, HobsonviUe,  and  Bay  City. 
Very  truly,  yours, 

W.  H.  Wood, 
Assistant  Engineer, 

To  Capt.  T.  W.  Symons, 

Corps  of  Engineers,  U.  S,  A, 

SURVEY  OF  TILLAMOOK  BAR. 

In  my  report  on  the  preliminary  examination  of  Tillamook  Bay  and 
Bar  there  is  the  following  in  reference  to  the  bar: 

After  a  fall  consideration  of  all  available  information  in  regard  to  Tillamook  Bay 
and  Bar  I  am  of  the  opinion  that  the  present  demands  of  commerce  do  not  require 
any  work  looking  to  the  improvement  of  the  entrance  to  the  bay.  All  accounts 
agree  that  this  is  one  of  the  best  small  bar  harbors  on  the  coast.  The  bar  channel  is 
straight,  shifts  very  little,  and  has  an  available  depth  of  10  feet  and  more  at  low 
water. 

I  am  of  the  opinion  that  TiUamook  Bay  is  worthy  of  improvement  to  the  extent  of  ' 
improving  the  waters  from  the  entrance  to  Tillamook  City,  so  that  vessels  which  can 
safely  cross  the  bar  can  ascend  thereto. 

In  my  project  for  the  expenditure  of  the  money  available  for  "im- 
proving harbor  at  Tillamook  Bay"  it  is  recommended  among  other 
things  that  a  survey  of  the  bar  be  made.    This  project  was  approved. 

This  survey  was  intended  to  procure  the  latest  definite  information 
in  regard  to  the  entrance,  and  to  determine  whether  any  changes  of 
importance  had  taken  place  about  the  entrance  since  the  previous  sur- 
vey of  June,  1889. 

The  last  survey  was  made  July  6, 1891,  by  Mr.  John  E.  Savage^  in 
the  steamer  Gen,  R.  G.  Wright  A  plot  of  the  entrance*  showing 
soundings  reduced  to  the  plane  of  the  mean  of  the  lower  low  waters  is 
sent  with  this  report. 

This  survey  and  plot  shows  an  excellent  entrance,  with  a  depth  of 
11  feet  at  mean  low  water  or  17^  feet  at  mean  high  water. 

At  the  harbor  throat,  between  Green  Hill  and  Kincheloe  Point,  the 
distance  between  high- water  lines  is  1,820  feet,  and  between  the  18-foot 
curves  is  5()0  to  600  feet.    The  greatest  depth  shown  is  51  feet. 

The  bar  is  about  9,000  feet  from  the  harbor  throat  and  it  has  a  navi- 
gable passage  across  it  of  11  feet  at  the  mean  of  the  lowe»^w  waters. 

*Not  reprinted ;  printed  in  House  Ex.  Poo.  No.  35,  Fiftj^-secoud  Congress,  first  sessioii, 
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The  least  distance  across  the  bar  between  12-foot  curves  is  1,100  feet, 
and  the  distance  between  18-foot  curves  is  3,500  feet. 

The  survey  was  made  iu  the  summer  ana  shows  the  location  of  the 
bar  and  channels  during  the  summer, when  the  northerly  winds  prevail. 

As  the  winter  season  approaches  and  the  prevailing  winds  veer  to 
southerly,  the  bar  and  entrance  channels  move  to  the  northward  until 
they  occupy  about  the  position  marked  on  the  plot.  As  winter  recedes 
they  return- to  the  position  shown. 

A  comparative  chart  has  been  made  which  shows  the  surveys  of  1867, 
1889,  and  1891.  From  this  it  is  seen  that  the  last  two  surveys  give 
practically  identical  results. 

The  survey  of  1867  shows  the  bar  and  entrance  channels  somewhat 
to  the  north  of  the  location  existing  at  the  time  of  the  later  surveys, 
and  with  a  least  depth  of  15  feet  at  low  water.  This  would  indicate 
one  of  two  things,  either  that  the  bar  has  shoaled  in  the  last  twenty- 
four  years  or  that  in  shifting  from  south  to  north  or  north  to  south  a 
deeper  channel  than  ordinary  is  sometimes  developed. 

It  is  altogether  probable  that  the  latter  is  the  case,  although  the  dif- 
ference may  be  due  to  a  combination  of  the  two. 

Another  fact  is  observed,  which  is  that  the  bar  occupies  practically 
the  same  position  in  regara  to  the  sea  that  it  did  in  1867,  it  having 
neither  advanced  nor  receded. 

Mr.  John  B.  Savage,  who  made  the  survey  of  the  bar  and  entrance, 
reports  as  follows: 

•  •••••  • 

I  have  the  honor  to  sabmit  the  following  report  on  the  eurrey  of  the  entrance  to 
Tillamook  Bay.  Oregon : 

Arrived  off  Tillamook  Bay  on  the  steamer  Oen.  H,  Q.  Wright  on  the  morning  of 
Monday,  the  6th  of  Jnly,  1891,  bnt  fonnd  upon  entering  only  one  or  two  of  the  for- 
mer signals  for  sonnding  standing,  so  we  started  in  and  ran  a  line  3,200  feet  in 
length  approximately  east  and  west  across  the  northern  end  of  the  sand  spit,  and 
wi&  that  for  a  base  extended  a  series  of  trian^^les  which  sufficed  to  locate  most  of 
the  signals  which  were  being  erected  as  the  triangnlation  was  done,  bat  with  two 
signals,  viz,  " South''  and  *' Beach,''  it  was  necessary  to  mn  lines  from  the  nearest 
tiiangnlation  points  to  locate  them.  Abont  fonr  and  a  half  days  were  spent  iu  locat- 
ing and  erecting  nine  or  ten  signals,  most  of  them  temporary,  with  usually  six  or 
seven  available  men.  1  took  the  precaution  to  erect  the  signals  for  the  bar  sound- 
ings first,  so  that  we  could  take  advantage  of  the  prevailing  favorable  condition  of 
the  weather  to  work  on  the  bar,  which  we  were  able  to  do  on  two  days  before  the 
signals  were  completed. 

In  all  the  equivalent  of  four  days  were  spent  in  working  on  the  bar,  where  there 
were  four  different  sets  of  intersecting  linefl  run  so  as  to  famish  a  reliable  check  on 
the  work,  as  well  as  to  develop  in  an  expeditious  manner  all  portions  of  the  bar. 
While  sounding  on  the  bar  about  780  sextant  observations  were  taken  and  3,160 
casts  of  the  lead  made. 

One  complete  day  sufficed  to  work  up  the  inside  of  the  bay  as  far  as  I  considered 
necessary,  and  about  two  days  were  required  to  locate  the  high  and  low  water  lines, 
and  in  each  case  the  mean  was  taken. 

The  bar  covers  a  very  considerable  area,  being  quite  a  little  larger  than  the  bar  at 
the  entrance  to  Yaquina  Bay.  and  it  also  shows  a  very  fair  depth  of  water  for  an  un- 
improved entrance;  in  the  cnannel,  at  low  water,  the  least  depth  being  about  11 
feet.  At  the  time  of  writing  I  have  not  been  able  to  put  the  soundings  on  the  map, 
so  this  is  only  an  estimate,  but  it  is  a  conservative  one,  I  think. 

The  men  who  are  acquainted  with  this  bar,  mainly  the  captains  of  the  vessels 
passing  over  it,  tell  me  that  during  the  winter  months  the  channel  is  very  much  to 
the  north  of  its  present  position ;  in  fact  during  last  winter  the  two  beacons  "  West 
Base''  and  "Spit"  were  used  as  a  range  for  the  channel  by  the  masters  of  the  vessels 
crossing  the  bar,  but  during  the  spring  the  channel  gradually  shifted  to  the  south 
until  it  took  its  present  position,  which  it  has  held  for  about  the  last  two  or  three 
months,  and  is  likely,  I  think,  to  continue  in  the  same  place  till  fall.  « 

As  soon  as  we  tied  up  in  TillamoW^  Bay  I  established  a  tide  gause,  which  I  had 
read  night  and  day  for  nearly  two  weeks,  and  by  a  comparison  with  the  time  and 
height  of  tides  as  computed  from  the  tide  tables,  I  determined  the  datum  of   ' 
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mean  of  lower  low  waters  to  come  on  the  2-foot  mark  of  the  gaiige,  which  was  nailed 
facing  west  to  a  pile  on  the  northeast  corner  of  the  Cannery  Wharf  at  Garihaldi. 
Tlfe  total  time  consumed  in  making  this  survey  was  two  weeks. 

•  •  «  •  «  •  • 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Caj^tainj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Throixgli  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
8an  Francisco^  Caly  November  11^  1891. 
Kespcctfully  forwarded,  recommended.  ^   jj   Mendell 

Colonel^  Corps  of  Engineers^  Division  Engineer. 
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[Printod  in  Hoase  Ex.  Doo.  Ko.  31,  Fifty-second  Congress,  first  session.] 

PRELIMINARY  EXAMINATION  OF  SWINOMISH  SLOUGH,  WASHINGTON, 
WITH  THE  VIEW  OF  CONSTRUCTING  A  SHIR  CHANNEL  THROUGH  THE 
SAME,  CONNECTING  SARATOGA  PASSAGE  AND  SKAGIT  BAY  WITH  PA- 
DILLA  BAY. 

United  States  Engineer  Office, 

Portland,  Oregon,  November  4, 1890, 

General:  In  compliance  with  orders  contained  in  your  letter  of 
September  20, 1890, 1  have  the  honor  to  make  the  following  rei)ort  of 
the  preliminary  examination  of '*  Swinomish  Slough,  Washington,  with 
the  view  of  constructing  a  ship  channel  through  the  same,  connecting 
Saratoga  Passage  Skagit  Bay  with  Padilla  Bay,  and  to  report  the  most 
suitable  and  feasible  plan  for  making  such  improvement,  with  the  cost 
of  the  same.'' 

I  have  lately  made  an  examination  of  Swinomish  Slough  in  connec- 
tion with  the  subject  of  the  bridge  of  the  Seattle  and  Northern  Eailroad 
Company  over  this  slough,  and  deem  no  further  preliminary  examina- 
tion necessary,  as  this  slough  is  in  my  opinion  worthy  of  improvement. 

There  are  three  routes  for  boats  passing  from  the  northern  portion  of 
the  great  body  of  water  known  as  a  whole  as  Puget  Sound,  to  the 
southern  portion  thereof. 

One  way  is  by  keeping  through  Rosario  Straits,  through  the  main 
sound  to  the  west  of  VVhidby  Island  and  through  Admiralty  Inlet.  The 
second  is  by  passing  through  Rosario  Straits  and  Deception  Pass  into 
the  waters  of  Skagit  Bay,  Saratoga  Passage,  etc. ;  and  the  third  way  is 
by  taking  advantage  of  the  navigable  waters  of  Padilla  Bay,  Swinomish 
Slough,  and  Skagit  Bay.  The  first  two  routes  are  dangerous  for  smaller 
boats,  owing  to  the  heavy  seas  which  prevjiil  at  times  in  the  main  sound 
to  the  west  of  Whidby  Island,  and  to  the  dangerous  passage  through 
Deception  Pass. 

The  route  by  Swinomish  Slough  is  the  most  easterly  and  the  safest 
for  the  smaller  boats  which  ply  on  the  sound  and  the  many  rivers  and 
inlets  thereof,  as  weU  as  the  shortest.  It  is,  however,  shallow  and 
crooked. 

Swinomish  Slough  is  especially  valuable  for  the  passage  of  rafts  of 
logs  and  lumber  from  one  portion  of  the  sound  to  the  other.  It  has  al- 
ways been  an  important  highway  of  conunerce,  but  it«  relative  impor- 
tance has  been  changed  somewhat  of  late  by  the  introduction  of  larger 
boats  on  the  sound,  the  building  of  railroads,  and  the  obstruction 
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caused  by  the  bridge  constructed  by  the  Seattle  and  N"orthern  Eaihroad 
Company  across  its  northern  end. 

Besides  the  importance  of  this  slougl\  as  a  highway  for  general  com- 
merce, it  passes  through  an  exceedingly  fertile  country,  the  Skagit 
Delta,  the  greater  part  of  which  has  been  reclaimed  by  dikes  and  > 
brought  under  cultivation.  This  Skagit  Delta  is  in  many  respects  the 
most  important  agricultural  area  west  of  the  Cascade  Mountains  in 
Washington,  and  its  means  of  water  communication  should  be  carefully 
guarded  and  as  far  as  practicable,  added  to. 

The  survey  for  a  ship  channel  will  include  a  length  of  about  13  miles 
across  the  shallow  flats  of  Skagit  and  Padilla  bays^  and  through  Swi- 
nomish  Slough. 

It  is  estimated  that  the  survey  for  a  ship  channel,  the  preparation  of 
plans  and  estimates,  will  cost  about  $3,000. 

Very  respectftilly,  your  obedient  servant, 

Thomas  W.  Symons, 
Captaifij  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Ghief  of  Engineer Sy  U.  8.  A. 

(Through  Col.  G.  H.  MendeU,  Corps  of  Engineers,  Division  Enj^neer, 
Pacific  Division.) 

^  [First  indorsemcni.] 

U.  S.  Engineer  Office, 
San  Franciscoj  CaL,  November  14, 1890. 
Eesi)ectfidly  forwarded. 

For  reasons  herein  stated,  Swinomish  Slough  is  worthy  of  improve- 
ment. 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


.  SITRVEY  OF   SWINOMISH   SLOUGH,  WASHINGTON,  WITH   THE   VIEW   OP 
CONSTRUCTING  A  SHIP  CHANNEL  THROUGH  THE   SAME,  CONNECTING 

saratoga  passage  and  skagit  bay  with  padilla  bay. 

United  States  Engineer  Office, 

Portland,  Oregon,  December  14, 1891. 

General:  The  last  river  and  harbor  bill  contained  an  item  for  the 
examination  and,  if  deemed  worthy,  survey  of  "  Swinomish  Slough, 
with  the  view  of  constructing  a  ship  channel  through  the  same,  con- 
necting Saratoga  Passage  Skagit  Bay  with  Padilla  Bay,  and  to  report 
the  most  suitable  and  teasible  plan  tor  making  such  improvement,  with 
the  cost  of  the  same." 

Under  date  of  September  19, 1890, 1  was  directed  to  make  the  re- 
quired examination,  and  under  date  of  November  4, 1890, 1  submitted 
my  report  thereon. 

By  Department  letter  dated  November  21, 1890, 1  was  directed  to  make 
the  requisite  survey. 

I  now  have  the  honor  to  submit  the  following  report,  with  maps,* 
plans,  and  estimates. 

Map  No.  1  is  a  vicinity  map,  showing  the  relations  of  Swinomish 
Slough  to  the  principal  cities,  navigable  channels  and  passes  of  Puget 

SoUlid. Dpti£ed^byG00^e 

•Not  reprinted;  liiiuted  iu  House  Ex.  Doc.  No.  31,  Fifty-second  Congress,  first 
session. 
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As  shown  by  this  map,  there  iire,  in  this  great  body  of  water  known 
a&  Paget  Sound,  three  routes  tor  boats  passing  from  the  northern  to  the 
southern  portion,  or  the  reverse. 

One  way  is  by  keeping  in  tlie  main  sound  to  the  west  of  Whidby  ajid 
Fidalgo  ishinds  and  through  Admiralty  Inlet.  The  second  is  by  pass- 
ing to  the  west  of  Fidalgo  Island  and  then  through  Deception  Pass 
into  the  waters  of  Skagit  Bay,  Saratoga  Passage,  etc.,  and  the  third 
way  is  by  taking  advantage  of  the  navigable  waters  of  Padilla  Bay, 
Swinomish  Slough,  and  Skagit  Bay.  The  first  two  routes  are  danger- 
ous for  smaller  boats  owing  to  the  heavy  seas  which  prevail  at  times  in 
the  main  sound  to  the  west  of  Whidby  Island,  and  to  the  dangerous 
passage  through  Deception  Pass. 

The  route  by  Swinomish  Slough  is  the  most  easterly,  and  the  safest 
for  the  smaller  boats  which  ply  on  the  sound,  and  the  many  rivers  and 
inlets  thereof,  as  well  as  the  shortest.  It  is,  however,  shallow  and 
crooked  in  some  portions,  and  the  approaches  to  it  are  across  the  shal- 
low flats  of  Padilla  Bay  on  the  north,  and  Skagit  Bay  on  the  south. 

Swinomish  Slough  is  the  ordinary  meeting  pla<3e  q^  the  tides,  although 
at  times  the  tides  run  in  one  direction  entirely  through. 

The  ordinary  rise  and  faU  of  the  tides  in  the  slough  is  about  8  feet.  . 

As  a  general  thing  throughout  the  slough  there  is  an  abundant  depth 
of  water;  opposite  La  Conner  there  is  10  to  15  feet  at  low  water;  just 
south  of  La  Conner  this  increases  to  34  feet,  while  at  the  northern  en- 
trance to  the  '^Hole  in  the  Wall''  there  is  a  depth  of  40  feet  at  low 
water. 

Where  the  slough  widens  out,  and  especially  where  the  Indians  have 
been  m  the  habit  of  putting  fish  traps,  this  depth  decreases  so  that  there 
is  not  over  2  feet  at  low  water  in  any  practicable  channel.  What  chan- 
nel there  is,  is  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats  forming  the 
southern  portion  of  Padilla  Bay  in  the  midst  of  diked  land  and  ^marshes. 

At  the  southern  end  of  the  slough  there  are  two  passages  connecting 
the  slough  with  the  waters  of  Skagit  Bay.  These  passages  are  sepa- 
rated by  a  rocky  island  called  McG linns  Island. 

The. east  passage  is  wide  and  shallow,  having  nowhere  more  than  2 
jfeet^of  water  at  low  water.  The  west  passage  between  McGlinns  and 
Fidalgo  islands  is  at  the  narrowest  place  220  feet  wide,  with  an  ample 
depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  is  so  situated,  with  high  rocky  bluffs 
on  either  side,  that  one  can  not  see  through  from  one  end  to  the  other. 
On  account  of  its  character  it  has  received  and  is  known  by  the  very 
descriptive  title  of  the  "  Uole  in  the  Wall." 

This  is  the  passage  used  almost  exclusively  by  steamers. 

EXTENT  OF  IMPROVEMENT. 

Situated  as  it  is,  Swinomish  Slough  is  a  valuable  highway  for  the 
local  steamboats  plying  on  the  sound,  for  rafts  of  logs  and  lumber,  and 
small  sailing  craft  going  up  the  slough  and  its  branches,  carrying  mer- 
chandise and  taking  out  the  products  of  the  country. 

There  is  not  at  prescuit,  and  I  do  not  believe  there  is  likely  to  arise, 
any  necessity  for  large  sea-going  vessels  to  pass  into  or  through  Swino- 
mish Slough.  These  vessels,  in  passing  from  one  portion  of  the  sound 
to  the  other,  would  naturally  take  the  wide  and  deep  waters  of  Admiralty 
Inlet  or  Saratoga  Passage. 

In  fixing  u])on  the  extent  of  unprovement  proper  to  be  made,  consider- 
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ation  has  diieHy  been  given  to  the  class  of  vessels  before  named,  ♦.  e., 
local  steamboats,  small  scfciling  craft,  and  rafts  of  logs  and  lumber. 

The  principal  use  which  would  be  made  of  the  slough  would  be  by 
the  smaller  steamboats  running  to  the  Nooksack  Eiver  and  theBelling- 
ham  Bay  towns,  Wbatcom,  Fairhaveu,  and  Sehome,  to  points  in  the 
Skagit  Eiver  country,  the  Stillaguamish  and  Snohomish  countries,  and 
to  Seattle  and  Tacoma.    These  boats  draw  ordinarily  about  3^  to  4  feet. 

The  sailboats  which  might  use  the  slough  would  draw  probably  not 
more  than  8  to  10  feet. 

In  deciding  upon  a  depth  to  be  given  the  navigable  pass,  this  has 
been  fixed  at  4  feet  below  mean  low  water. 

This  will  give  a  continuously  open  passageway  for  the  smaller  steam- 
boats, while  boats  drawing  more  than  4  feet  could  always  pass  through 
by  waitiDg  for  the  tide. 

If  in  the  future,  commerce  should  justify  it,  this  navigable  depth 
could  be  increased. 

The  width  of  the  dredged  channel  has  been  fixed  at  100  feet  in  order 
to  {^ow  boats  or  a  boat  and  a  rafb  to  pass  each  other. 

Throughout  the  slough  there  are  places  wliere  a  greater  depth  than  4 
feet  at  low  water  exists  naturally,  and  with  much  greater  widths  than 
100  feet. 

In  the  long  stretch  of  dredged  channel  from  the  southern  entrance  of 
the  slough  to  the  deep  water  of  Skagit  Bay,  2  miles  in  length,  it  has 
been  deemed  proper  to  provide  a  basin  where  boats  could  accumulate 
or  lie  without  interfering  with  the  passage  of  "others.  This  has  been 
made  where  the  channel  passes  nearest  to  Goat  Island,  and  is  designed 
to  be  widened  to  200  feet  for  750  feet  in  length. 

As  nearly  all  the  traffic  into  or  through  the.slough  will  be  from  north 
to  south,  or  the  reverse,  the  channel  designed  to  be  dredged  from  the 
entrance  of  the  slough  to  the  deep  water  of  Skagit  Bay  is  given  as  much 
of  a  southerly  trend  as  practicable.  In  fixing  upon  its  position,  advan- 
tage has  been  taken  of  a  natural  channel.  The  same  has  been  done  at 
the  northern  end  of  the  slough  in  locating  the  channel  across  the  Pa- 
dilla  Flats.   , 

It  is  feared  that  if  channels  are  dredged  across  the  Skagit  and  Pa- 
diUa  Flats  they  will  fill  up  again  unless  some  means  are  taken  to  pre- 
vent.  With  the  object  of  preventing  this,  a  series  of  dikes  shown  on 
the  map  is  proposed.  These  dikes  consist  of  piles  driven  about  8  feet 
apart,  and  wattled  with  brush  from  the  bottom  to  about  2  feet  above 
low  water.  With  the  aid  of  the  dikes  as  located,  it  is  believed  that 
currents  sufiieient  to  prevent  the  deposition  of  sediment,  will  be  com- 
pelled through  the  dredged  channels. 

ESTIMATES. 

For  a  channel  4  feet  in  depth  at  the  mean  of  the  lower  low  waters, 
the  amount  of  dredging  which  will  be  required  for  this  work  in  Padilla 
Bay  is  90,000  cubic  yards;  in  Swinomish  Slough,  143,000  cubic  yards, 
and  in  Skagit  Bay,  180,000  cubic  yards. 

"The  material  throughout  is  sand  and  mud,  all  of  which  can  be  readily 
removed  by  the  sand-pump  dredges. 

The  material  in  Skagit  and  Padilla  bays  can  be  disjposed  of  by  con- 
veying it  to  a  distance  of  1,000  feet  or  more  through  pipes  and  deposit- 
ing it  upon  the  mud  flats.  Most  of  the  material  in  Swinomish  Slough 
can  be  disposed  of  by  depositing  it  in  neighboring  sloughs  or  behind 
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dikes.    A  small  amonnt  will  probably  have  to  be  conveyed  to  a  consid- 
erable distance  and  dumped.    For  this  an  increased  price  is  estimat<ed« 

ESTIMATE. 

Dredging: 

PadillaBay;  90,000  cubic  yards,  at  20  cents $18,000 

Skagit  Bay,  180, 000  cubic  yards,  at  20  cents 36,000 

Swinomish  Slough,  125.000  cubic  yards,  at  20  cents 25, 000 

Swinomish  Slough,  18,000  cubic  yards,  at  30  cents 5, 400 

Diking: 

.   PadiUa  Bay,  6,000  feet  wattled  pile  dike,  at  $1 6,000 

Skagit  Bay,  14,500  feet  wattled  pile  dike,  at  $1 14,500 

Swinomish  Slough,  to  retain  wasted  material,  6,000  feet  i)ile  and  brush 

dike,  atn 6,000 

> 

Total 110,900 

Add  10  per  cent  for  contingencies,  superintendence,  etc . . , 11, 090 

Total 121,990 

In  round  numbers 122,000 

SHIP  CHANNEL. 

• 

Although  Swinomish  Slough  is  not  considered  worthy  of  improve- 
ment to  the  extent  of  making  through  it  and  the  adjoining  fiats  of  Pa- 
diUa  and  Skagit  bays  a  channel  for  deep  sea-going  ships,  an  estimate 
has  been  made  of  the  cost  of  such  a  channel.  This  channel  as  planned, 
follows  approximately  the  course  of  the  smaller  channel  shown  on  the 
large  map  sent  herewith.  It  vanes  from  it  in  being  made  straighter, 
and  in  passing  to  the  east  and  around  McOlinns  Island  instead  of 
through  the  passage  known  as  the  "Hole  in  the  Wall."  This  passage 
would  be  too  tortuous  and  dangerous  for  large  ships. 

While  the  smaller  channel  could  probably  be  maintained  by  suitably 
directing  the  tidal  currents,  it  is  more  than  probable  that  the  deep  ship 
channel  would  require  constant  dredging  to  maintain  it.  To  get  as 
great  a  benefit  as  possible  from  the  tidal  currents  in  maintaining  the 
channel  and  to  guard  against  sediment,  it  would  be  necessary  to  build 
stronger,  higher,  and  closer  dikes. 

The  ship  channel  estimated  for  is  planned  to  have  a  depth  of  25  feet 
at  low  water,  to  be  80  feet  wide  in  Swinomish  Slough  and  150  feet  wide 
Ln  Padilla  and  Skagit  bays. 

The  estimated  cost  is  as  follows:  ' 

Dredging: 

Padilla  Bay,  2,800,000  cubic  yards,  at  20  cents $560,000 

Skagit  Bay,  2,300,000  cubic  yards,  at  20  cents 460, 000 

Swinomish  Slough,  including  disposal  of  material,  3,200,000  cubic 
yards,  at  25  cents 800,000 

Diking : 

In  Padilla  and  Skagit  bays,  30,000  feet,  at  H  per  foot 120, 000 

1,940,000. 
Add  10  per  cent  for  contingencies,  engineering,  etc 194, 000 

Total 2,184,000 

COMMERCIAL   STATISTICS. 

Swinomish  Slough  has  been  an  important  highway  of  commerce  in 
the  development  of  the  Puget  Sound  country.  Although  this  can  be 
asserted  without  hesitation,  the  details  regarding  the  commerce  are  very 
meager.    The  use  of  the  slougli  has  been  seriously  interfered  with  dur- 
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ing  the  past  two  years  by  the  bridge  of  the  Seattle  and  JTortheru  Eail- 
road  Company  across  its  northern  end.  This  bridge  was  built  at*  an 
angle  of  about  45  degrees  with  the  current,  with  a  narrow  draw  span 
and  a  draw  rest  extending  almost  entirely  across  the  channel.  The 
bridge  was  complained  of,  and  by  direction  of  the  Secretary  of  War  a 
new  drawbridge  with  a  span  of  158  feet,  giving  a  clear  passage  in  the 
direction  of  the  current  100  feet  wide,  is  being  built.  This  it  is  expected 
will  be  completed  by  January  1, 1892.. 

The  slough  has  in  a  few  places  during  recent  years  also  become  very 
shoal,  rendering  it  necessary  at  all  times  for  boats  to  wait  for  high  watca: 
in  order  to  pass  through. 

With  the  removal  of  the  obstruction  to  navigation  caused  by  the 
railroad  bridge  and  the  deepening  of  the  channel  as  proposed  in  this 
report,  there  can  be  no  doubt  of  the  greatly-increased  use  of  this  short 
and  safe  route  between  the  upper  and  lower  portions  of  Puget  Sound. 

Aside  from  the  through  travel,  the  improvement  of  Swinomish  Slough 
will  be  of  immense  benefit  to  the  commerce  of  the  Skagit  Delta  through 
which  it  passes.  This  Skagit  Delta  is  mostly'composed  of  tidal  marshes 
which  have  been  reclaimed  by  diking  and  which  have  an  almost  fabu- 
lous fertility.  They  are  penetrated  by  several  tidal  sloughs  opening 
into  Swinomish  Slough  or  into  Skagit  and  Padilla  bays,  which  are  the 
principal  highways  for  the  removal  of  their  products  and  the  shipping 
in  of  merchandise,  building  material,  etc. 

The  products  of  the  country  are  chiefly  hay,  oats,  fruits,  etc.,  which 
find  ready  and  good  markets  in  the  larger  cities  and  the  lumber  camps. 

La  Conner,  the  county  seat  of  Skagit  County,  is  situated  on  Swinomish 
Slough  and  is  a  beautiful  little  town  of  about  1,000  inhabitants.  The 
town  is  old  and  conservative,  having  been  established  in  1869. 

The  large  plat  sent  herewith  shows  the  slough  and  the  work  as  pro- 
jected. 

The  following  statement  has  been  furnished  this  office  by  Dr.  G.  V. 
Calhoun,  ex-mayor  of  La  Conner : 

Of  the  {practicability  of  dredging  the  Swinomish,  nothing  need  to  be  said  herein, 
as  that  point  will  be  faUy  covered  bv  the  report  of  the  engineering  corps  t^hat  maAe 
this  survey  last  spring.  The  next  thing  tp  be  determined  is  the  necessity  for  the 
proposed  improvement,  which  question  involves  the  consideration  of  safety,  distance, 
and  convenience. 

AU  traffic  passing  &om  the  waters  upon  which  are  situated  the  towns  of  Padilla, 
Bay  View,  Edison,  Samish,  Anacortes,  Gnemes,  and  aU  points  in  Whatcom  County, 
to  Seattle,  Tacoma,  Olympia,  Coupeville,  Oak  Harbor,  Snohomish,  Stanwood,  and 
all  other  points  south  of  Skagit  Bay,  is  directly  affected  by  the  condition  of  this  in- 
side route. 

AU  this  traffic  must  either  pass  through  Swinomish  Channel  or  take  the  tedious 
and  dangerous  outside  route  west  of  Fidalgo  Island,  where  it  encounters,  between 
Deception  Pass  and  Burrows  Bay,  the  roughest  water  on  Puget  Sound  or  the  Straits 
of  Fuca.  There  the  strong  tides  emerging  from  Saratoga  Passage  meet  opposing 
southwest  winds,  and  produce  seas  against  which  even  the  most  seaworthy  craft  can 
not  contend  with  any  degree  of  safety,  and  the  craft  ordinarily  plying  these  waters 
are  utterly  unfitted  for  such  an  ordeal. 

Then  at  Deception  Pass  even  greater  dangers  are  encountered.  The  tide,  suddenlv 
confined  between  waUs  of  solid  rocks  within  a  very  narrow  passage,  rushes  through 
at  a  velocity  of  from  8  to  15  miles  per  hour,  creatiujBf  gre'at  whirlpools  and  eddies. 
Very  few  steamers  can  make  headway  against  the  tide  when  at  its  worst,  and  none 
can  do  so  with  safety. 

In  attempting  the  passage  against  the  tide,  aU  steam  is  necessarily  pressed  on,  and 
at  such  a  time  if  the  vessel  strikes  a  whirlpool  and  takes  a  sheer,  only  the  promptest 
action  can  prevent  a  catastrophe.  Thus  far,  though  numerous  minor  accidents  nave 
occurred,  the  caution  of  pilots  has  preventea  any  very  serious  mishaps,  though  hair- 
breadth escapes  have  often  been  reported,  and  it  is  generally  recognized  as  an  indis- 
putable fact  that  the  sinking  of  a  steamer  there  would  result  in  a  loss  of  all  on 
board.  The  steamboat  inspectors,  comprehending  this,  have  forbidden  vessels  from 
attempting  the  passage  except  at  slack  water. 


2758   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  inside  route,  through  Swinomiah  Slough,  poseeRses  every  advantage  over  tho 
onte^de  route.  It  shorteuB  the  distance  from  Skagit  Bay  and  Saratoga  Passage  to 
Padilla  Bay  and  the  Gulf  of  Georgia  by  gome  15  miles,  and  provides  a  safe  sheltered 
route  of  sufficient  width,  free  from  heavy  seas  or  dangerous  tides  and  rocks,  the  only 
obstacles  being  sand  bars,  which  impede  progress. 

As  before  stated,  the  entire  commerce  between  the  northern  and  southern  portions 
of  Puget  Sound,  dividing  on  Fidalgo  Island,  is  affected  by  the  condition  ox  the  in- 
side route.  Such  traffic  as  does  not  now  take  this  route  would  do  so  if  the  channel 
was  improved  to  admit  of  low-tide  navigation. 

It  would  be  impossible,  without  a  pretty  thorough  investigation,  to  forma  reliable 
estimate  of  the  amount  of  annual  tonnage  of  receipts  and  shipments. 

Owing  to  the  numerous  bays,  inlets,  rivers,  and  so-called  *'  sloughs ''  intersect- 
ing every  portion  of  the  country,  all  lined  with  warehouses  and  granaries,  nearly 
every  farmer,  logger,  and  manufacturer,  as  well  as  every  merchant,  is  a  shipper. 

Then,  too,  we  must  remember  that  for  every  ton  of  grain  or  produce  shipped  out 
a  proportionate  amount  of  provisions,  machinery,  and  merchandise  is  imported. 

For  the  country  situated  in  the  immediate  vicinity  of  this  channel  and  directly 
tributary  thereto,  it  is  estimated  that  there  are  shipped  annually  20,000  tons  of  oats 
(1,250,000  bushels),  20,000  tons  of  hay,  and  other  products.  Over  5,000  tons  of  mer- 
chandise, eto.,  is  imported. 

No  data  is  available  bearing  on  the  log  and  lumber  shipments,  but  as  lodging  is 
even  a  more  important  industry  than  agriculture,  some  idea  may  be  formea  of  the 
quantity  of  logs  and  lumber  seeking  shipment  by  this  route. 

As  these  figures  take  into  consideration  only  a  very  small  scope  of  country,  per- 
haps a  better  idea  of  the  importance  of  this  channel  and  the  necessity  of  its  improve- 
ment may  be  gained  by  an  enumeration  of  the  list  of  steamers  running  here  regularly 
or  occasionally,  as  follows : 

Steamers  making  regular  trips:  Hassalo  and  Idaho,  daily;  Mary  F.  Perly,  tri- 
weekly. 

Steamers  regularly  engaged  in  the  grain  trade :  Fanny  Lake,  £.  W.  Purdy,  L.  J. 
Perry  (steam  schooner),  Utsalady  (steam  schooner),  Maid  of  Oregon  (steam  schooner). 

Making  frequent  or  occasional  trips: 
Wasco.  Eliza  Anderson.  Glide. 

AJki.  Emma  Hayward.  J.  B.  Libby. 

Cascade.  Enterprise.  James  McNaught. 

City  of  Quincy.  Gem.  Josephine. 

Clara  Brown.  Geo.  E.  Starr.  Lilly. 

Daisy.  Gleaner.  Brick. 

Edison.  Biz.  W.  K.  Merwin. 

Washington.  W^  F.  Munroe.  Yakima. 

Yukon.  Zephyr.  Fairhaven. 

J.  C.  Brittain.  Henry  Bailey.  Sehome. 

Isabelle.  Margy.  Mame. 

May  Queen.  Messenger.      ^  Michigan. 

Nellie.  Otter.  "  Saranac. 

Seattle.  Skagit  Chief.  Susie. 

The  report  of  Mr.  John  E.  Savage,  assistant  engineer,  who  made  the 
snrvey,  is  herewith.  ^ 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  En^ineerSj  U.  8.  A. 
(Through  OoL  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer? 
Pacific  Division.) 

[lirst  indorsement.) 

U.  8.  Engineer  Office, 
San  Franciscoy  Cal.j  December  18^  1891. 
Re8i)ectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army,  recom- 
mended. 

G.  H.  MendelLj 
Colonel^  Corps  of  Engineers^  Division  Engineer, 
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BEPORT  OP  MR  JOHN  R.  SAVAGE,  ASSISTANT  ENGINEER. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  tlie  survey  of  Swino- 
inish  Slough  with  a  view  of  constructing  a  ship  channel  through  the  same,  connect- 
ing Saratoga  Passage  Skagit  Bay  with  Padilla  Bay : 

Svvinoniish  Slough  is  the  channel  separating  Fidalgo  Island  from  tlio  Swiuomish 
flats,  and  joining  Skagit  Bay,  Saratoga  Passage,  with  Padilla  Bay.  This  slough  ex- 
tends almost  due  north  and  south  for  about  6  miles  in  longitude  122^  30'  west  of 
Greenwich  and  in  about  latitude  48^  25'  north,  and  affords  a  direct  inside  passage 
for  steamers  from  the  upper  end  of  Puget  Sound  through  Saratoga  Passage  to  Bel- 
lingham  Bay,  thus  avoiding  rough  water  and  the  dangers  of  Deception  Pass. 

On  the  north,  through  Padilla  Bay,  Swinomish  Slough  has  connection  with  the 
Strait  of  Fuca  by  way  of  Ship  Harbor  and  Rosario  Strait ;  and  on  the  south,  by  Skagit 
Bay  and  Saratoga  Passage  through  Deception  Pass,  there  is  also  connection  with  the 
straits ;  but  the  main  commercial  value  of  this  slough  is  owing  to  the  fact  of  its  being 
the  connecting  link  for  direct  water  communication  between  the  BeHingham  Bay 
country  and  all  the  upper  Sound  points. 

Fidalgo  Island,  which  forms  the  west  shore  of  Swinomish  Slough,  is  heavily  wooded 
generally,  and  in  the  main  is  more  or  less  broken  up  and  hilly,  although  towards  the 
north  end  of  the  slough  there  is  quite  an  extent  of  tide-flat  land,  from  half  to  1  mile 
in  width,  and  about  2|  miles  long,  of  which  a  part  has  been  reclaimed  and  is  now  cul- 
tivated by  the  Swinomish  Indians,  who  own  all  the  portion  of  Fidalgo  Island  bor- 
dering on  the  slough.  To  the  east  of  Swinomish  Slough  there  is  a  magnificent  stretch 
of  farming  country,  perfectly  level,  that  was  originally  salt  marsh,  which  has  been 
reclaimed  by  means  of  dikes  and  is  now  an  extremely  fertile  section,  the  special 
products  of  which  are  hay  and  oats,  of  which  very  large  crops  are  raised. 

These  flats  vary  in  width  from  4  to  6  miles  and  extend  for  many  miles  to  the  north 
and  south. 

Skagit  and  Padilla  bays  are  in  the  main  mud  flats  bare  at  low  water,  with  a  num- 
ber of  small  narrow  channels  running  through  them,  but  in  a  large  part  of  Swino- 
mish Slough  there  is  a  very  good  depth  of  water.  There  are  a  number  of  shoals  or 
bars,  however,  nearly  bare  at  low  water,  which  were  formed  in  all  probability  by 
the  fish  traps  or  dams  built  by  tlie  neighboring  Indians  some  years  ago,  but  th^se 
can  be  easily  improved  by  dredging. 

The  traffic  through  the  slough  has  been  very  light  in  €he  last  two  or  three  years  on 
account  of  the  Seattle  and  Northern  Railway  bridge,  which  has  been  a  serious 
obstruction  t-o  navigation.  It  is  now,  however,  being  replaced  by  another  bridge 
with  a  clear  span  of  100  feet. 

FIELD  WORK. 

The  town  of  La  Conner  was  the  center  of  operations  for  this  survey,  which  was 
started  April  23, 1891,  with  the  initial  point  of  tne  meander  line  near  the  lamp  des- 
ignated on  the  map  as  "  Lamp  100."  This  line,  known  as  the  A  line,  followed  the 
east  shore  of  Swinomish  Slough  pretty  closely  for  a  distance  of  about  6^  miles  to  the 
bridge  and  trestle  of  the  Seattle  and  Northern  Railway,  from  which  place  another 
line  (the  B  line)  was  run  south  on  the  west  shore  of  the  slough  a  distance  of  nearly 
7  miles  to  the  north  end  of  the  channel  known  as  the  Hole  in  the  Wall.  These 
two  lines  were  connected  at  various  points  by  triangulations  and  the  field  work  was 
thus  thoroughly  checked  as  the  latitudes  and  departures  of  the  lines  were  calculated. 
The  location  or  the  shore  lines  of  the  slough  and  the  erection  and  location  of  the 
necessary  signals  for  sounding  were  very  quickly  done,  once  the  meander  lines  were 
run. 

A  series  of  triangles  was  extended  through  the  Hole  in  the  Wall,  as  chaining 
was  impossible  on  account  of  the  rocky  and  precipitous  nature  of  its  shores.  Hero 
the  various  signals  for  sounding  were  located  with  reference  to  the  triangulation 
points  or  by  outs  from  two  or  more  of  these  points;  the  prominent  points  of  the 
^hore  line  through  tbis  channel  were  located  by  sextant  ol»servations  and  the  shore 
line  sketched  in  through  these  points. 

The  A  line  was  run  3,600  feet  south  of  its  initial  point  and  there  was  also  a  short 
line  run  on  the  east  shore  of  McGlinns  Island  to  locate  the  shore  line  and  the  neces- 
sary signals  for  sounding. 

The  soundings  were  taken  from  a  small  rowboat  at  equal  intervals  on  diagonal 
lines  across  the  slough,  the  points  on  and  the  ends  of  which  were  located  by  simul- 
taneous observations  with  two  sextants  to  the  sioruals  established  and  located  on 
each  shore.  The  soundings  were  taken  in  feet  and  reduced  to  the  mean  of  the  lower 
low  waters.  The  soundini^s  shown  in  Skagit  and  Padilla  bays  are  taken  £com  the 
work  of  the  U.  S.  Coast  and  Geodetic  Survey  from  the  survey  of  1890. 
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Tin?:  GAUGK8,  ETC. 

Tide  ganges  were  established  near  each  end  of  the  slough  and  connected  by  levels 
and  read  continuoiiHly  for  a  period  of  about  a  month;  considerable  difficulty  was 
experienced  in  reconciling  the  daily  readings  with  the  corresponding  heights  and 
times  computed  from  the  tide  tables  for  the  Pacifio  Coast,  on  account  of  the  dis- 
tance of  tne  nearest  points  named  in  the  tide  tables  from  Swinomish  Slough.  As 
stated  above,  the  datum  to  which  the  soundings  were  reduced  is  the  mean  of  the 
observed  lower  low  waters,  which  is  the  plane  of  reference  used  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

The  tides  in  Skagit  Bay  run  rather  higher  than  l^ose  in  Padilla  Bay,  and  the  times 
and  heights  of  high  and  low  water  are  as  a  rule>firom  one-half  to  three*<}uarter8  of 
an  hour  later  than  those  in  the  latter  bay,  and  in  consequence  of  this  difierence  the 
tide  at  the  Padilla  end  of  the  slough  begins  to  ebb  before  tiie  tide  is  full  at  the  southern 
end,  which  causes  the  flow  of  water  in  the  slough  at  about  high  waterto  be  in  a  north- 
erly direction,  even  after  the  tide  has  really  begun  to  fall  in  all  parts  of  the  slough. 
The  tidal  currents  in  Swinomish  Slough  run  with  considerable  velocity. 


Borings  were  made  with  a  steel  rod  at  all  the  shoals  in  the  slough  and  in  nearly 
every  place  where  excavation  is  necessary.  In  nearly  every  case  there  was  no 
difficulty  met  with  in  working  the  rocj.  down  to  more  than  10  or  12  feet  below  the 
plane  of  the  lower  low  waters,  and  in  every  case  the  shoals  were  formed  of  sand, 
which  I  should  judge  extended  as  far  as  the  rod  penetrated,  except  in  one  or  two 
instances  when  the  indications  were  that  gravel  was  underlying  the  sand.  No 
borings  however  were  taken  at  the  eut  near  Whitney's  bam,  but  the  material  is  of 
an  alluvial  nature,  and,  while  of  course  it  is  not  so  easy  to  move  as  sand,  it  will 
cause  no  particular  difficulty  in  excavating.  The  material  to  be  moved  in  the  bays 
is  of  about  the  same  nature  as  the  above,  only  probably  a  little  softer. 

PROJECT  FOR  IMPROVEMENT. 

The  proposed  project  of  improvement  consists  of  a  channel  100  feet  in  width  at  the 

bottom,  dredgea  to  a  depth  of  4  feet  below  the  mean  of  the  lower  low  waters  from 

deep  water  on  the  south  in  Saratoga  Passage  through  Skagit  Bay  and  following 

closely  the  eastern  shore  of  Fidalgo  Island  through  the  small  channel  known  as  the 
xxvie^  ialue-yrWt;^hiUi^a  tymwiiiiini  VfiOli^iHghjthence  by  the  most  direct  and  econom- 
ical route  practicable  to  and  through  Padilljr"».^Y  to  deep  water  on  the  north. 

The  channel  through  Skagit  Bay  leads  directly  trbUi  •^.^e  Hole  in  the  Wall  to  a 
little  to  the  east  of  Goat  Island,  where  it  makes  a  smaU  tura-v.  t.o  the  west  and  follows 
the  small  shallow  channel  across  the  flats  to  deep  water  in  Saratoga  Passage. 

The  channel  skirting  the  southern  shore  of  Fidalgo  Island  and  p>-^as8ing  into  Sara- 
toga Passage  just  north  of  Seal  Rocks  could  be  improved  at  a  less  coVvjt  than  the  one 
above  named,  but  on  account  of  its  being  more  direct  and  convenient  t(n^\y  the  traffic 
through  the  slough,  the  channel  to  the  east  of  Goat  Island  has  been  choseli:«si^for  im- 
provement. •-  .         .T^.  _^   ^^      .  "^ 

In  Padilla  Bay,  as  shown  on  the  map  accompanymg  this  report,  the  improvelk  \ 
channel  will  follow  closely  the  present  channel  leading  directly  from  the  end  of  the    ^ 
slough  to  deep  water,  although  on  the  score  of  economy  it  will  be  necessary  to  have    "^ 
this  channel  more  tortuous  than  is  dosirable. 

Through  Swinomish  Slough  the  places  where  dredging  is  required  are  indicated 
on  the  map  by  the  hatched  channel. 

In  the  slough  proper,  I  think  there  will  be  nothing  to  be  feared  from  the  dredged 
portions  filling  up  again,  at  least  not  for  several  years,  and  probably  very  little  even 
then,  but  the  disposition  of  the  material  dredged  from  the  slough  will  require  some 
consideration.  .   ,       ^^     ^     ^^  ^       ^.  ^  ^^ 

In  the  outside  bays,  however,  the  problem  of  retaining  the  depth  to  which  the 
channel  is  proposed  to  be  dredged  is  one  of  considerable  difficulty, while  the  dredged 
material  could  be  easily  disposed  of  by  pumping  behind  some  sort  of  a  cheap, brush 
dike  and  allowing  the  same  to  settle  there. 

It  is  believed  that  some  sort  of  a  training  wall  or  wattled  dike,  in  about  the  posi- 
tion shown  on  the  map,  will  be  necessary  in  order  to  retain  the  depth  in  the  dredged 
channels  in  Skagit  and  Padilla  bays. 

At  the  north  end  of  the  slough  the  material  to  be  dredged  and  excavated  m  the 
cut  off,  and  bar  south  of  the  Seattle  and  Northern  Railway  bridge  can  easily  be  dis- 
posed of  by  pumping  it  into  one  of  the  numerous  sloughs  about  1,000  feet  to  tibe 
west  of  the  main  channel;  at  the  extreme  southern  end  of  the  alough  the  material 
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excavated  ('f)iil(l  be  coiiveuM'UtJy  wu8t4)(l  l)<;liiii<l  a  bruHh  dike  on  the  tide  flat  to  tho 
west  and  probably  raa<le  use  of  in  reclainiiii^  this  land  for  agricultural  purpoHes. 

In  the  2  mile«  of  the  slough  from  La  Conner  north  there  are  about  50,000  cubic  yards 
of  excavated  material  to  be  disposed  of,  either  behind  brush  dikes  above  or  below 
high  water,  or  by  filling  up  small  sloughs,  or  by  removal  on  scows  and  w^tlng  at  the 
near^t  available  place.  There  is  a  stretch  of  excavation  about  one-fourth  of  a  mile 
north  of  La  Conner  ^nd  about  1,000  feet  in  length,  amounting  to  nearly  6,400  cubic 
yards,  the  excavated  material  from  which  can  be  conveniently  wasted  between  the 
small  island  near  by,  and  the  mainland,  by  joining  each  end  of  the  island  with  the 
mainland  by  a  dike  to  retain  the  excavated  material. 

The  excavated  material  in  the  long  stretches  near  the  month  of  White  Slough  and 
north  of  the  same  could  be  probably  best  disposed  of  by  wasting  behind  a  brush 
dike,  constructed  along  or  near  the  low-water  line  on  the  west  shore  of  Swinomish 
Slough  for  a  distance  of  about  3,900  feet  opposite  these  shoal  parts  of  the  slough. 

The  disposal  of  any  excavated  material  in  the  slough  could  be  safely  counted  on, 
not  to  cost  more  than  10  cents  per  cubic  yard.  This  includes  disposal  by  removal  on 
scows,  or  wastini^  behind  dikes,  or  by  any  of  the  means  mentioned,  and  the  disposal 
of  the  18,000  cubic  yards  remaining  out  of  the  above  50,000  cubic  yards  has  been  es- 
timated at  this,  10  cents  per  yard  cost,  without  any  specified  place  of  deposit. 

l^B  channel  proposed,  from  Saratoga  Passage  to  deep  water  in  Padilla  Bay^  haa 
a  total  length  of  about  10.8  miles,  with  a  total  cost  of  $122,000,  or  a  cost  per  mile  of 
about  $11,S(X). 

SHIP-CHANNEL  PROJECT, 

According  to  the  terms  of  the  law  authorizing  this  survey,  an  estimate  is  to  be  made 
of  the  cost  of  a  ship  channel  through  Swinomish  Slough  to  connect  Saratoga  Passage 
and  Padilla  Bay;  and  a  cross  section  with  a  depth  of  25  feet  below  the  mean  of  the 
lower  low  waters,  and  with  a  bottom  width  of  80  feet,  and  side  slopes  of  one  on  one 
and  a  half,  has  been  adopted  for  the  project  through  the  slough. 

InJPadilla  and  Skagit  bays  the  same  depth  is  lued,  but  the  bottom  width  Is  en- 
larged to  150  feet,  witn  the  same  side  slopes  as  above.     • 

The  route  chosen  for  the  ship  channel  is  practically  the  same  as  that  for  the  4-foot 
channel,  with  the  exception  that  the  former  passes  to  the  east  of  HcGlinns  Island 
instead  of  through  the  ''Hole  in  the  Wall:''  the  ship  channel  is  more  direct  however, 
as  2.000  feet  has  oeen  adopted  as  the  smallest  radius. 

Through  Skagit  Bay  the  route  is,  as  in  the  4-foot  channel,  to  the  east  of  Goat 
Island,  where  it  swings  ofi'to  the  east  of  McGlinns  Island,  around  which  it  passes  on 
a  curve  of  2,000  feet  radius  and  parallels  the  shore  on  a  tangent  for  about  2,000  feet, 
when  It  reverses  on  another  curve  of  2,000  feet  radius  to  the  rocky  point  southwest  of 
La  Conner,  where  there  is  another  reversed  curve,  this  time  of  3,000  feet  radius  and 
swinging  to  the  west  or  left,  which  carries  it  past  La  Conner,  whence  the  line  is 
nearly  straight  or  with  long  tangents,  connected  by  curves  of  3,000  feet  radius  to 
Padilla  Bay,  where  the  natural  channels  are  followed  as  much  as  possible  to  deep 
water,  a  distance  of  about  4  miles  from  the  slough. 

The  nature  of  the  traffic  through  Swinomish  Slough  and  from  Saratoga  Passage 
to  points  north  thereof  will  never  in  my  opinion  demand  a  channel  of  the  above 
cross  section,  as  this  class  of  trade  is  fully  satisfied  by  steamers  of  4  and  5  feet  draft, 
and  in  consequence  of  this  the  estimates  for  this  25-foot  channel  hare  not  been  pre- 
pared with  the  same  care  as  those  for  the  4-foot  channel,  but  still  they  are  a  close 
approximation  of  the  cost  of  such  a  channel.  The  price  of  dredging  has  been  taken  at 
20  cents  per  cubic  yard,  and  an  allowance  of  5  cents  per  yard  has  been  made  in  addi- 
ijgn  to  this, to  cover  the  disposal  of  the  material  excavated  in  Swinomish  Slough. 
1l^ total  length  of  the  ship  channel  from  deep  water  in  Saratoga  Passage  to  deep 
watS^P  P^^^lilla  Bay  is  about  12.5  miles,  and  the  total  cost  for  improving  the  same 
wonldBl^]^ut  $2,134^000,  or  an  average  cost  of  $170,720  per  mile. 

ESTIMATES. 

Channel  of  4  feet  de^b  at  low  water: 
Dredging.  ^^^ 

SKagitBay,  180,0W  cubic  vards,  at  20  cents $36,000 

Swinomish  Slough,  1$5,000  cubic  yards,  at  20  cents 25, 000 

18,000  cubic  yards,  at  80  cents,  including  disposal 5, 400 

Padilla  Bay,  90,000  cubic  yards,  at  20  cents 18,000 

Total  dredging 84,400 
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Diltinff.  , 

Skagit  Bay,  wattled  diko 14, 500  feet 

Swiuoinish  Slough,  brush  dike 6, 000  feet 

I'adillaBay,  wattled  dike 6,000feet 

36, 500  feet,  at  $1      $26^500 

110,900 
Add  10  per  cent  for  contingencies  11, 090 

Total 121,990 

Ship  channel : 
Dredging. 

Skagit  Bay,  2,300,000  cubic  yards,  at  20  cents 460,000 

Swinomish  Slough,  including  disposal  of  material,  3,200,000  cubic 

yards,  at  25  cents 800,000 

Padilla  Bay,  2,800,000  cubic  yards,  at  20  cents 560,000 

Total  dredgiiig ^ 1,820,000 

Diking. 

In  all,  30,000  linear  feet,  at  $4  per  foot 120,000 

1,940,000 
Add  10  per  cent  for  contingencies 194, 000 

Total 2,134,000 

Very  respectfully,  your  obedient  servant, 

J.  B.  Savage. 


T  T  15. 


REPORT  OF  BOARD  OF  ENGINEERS  ON  PROPOSED  SHIP  CANAL  TO  CON- 
NECT LAKES  UNION,  WASHINGTON,  AND  SAMAMISH  WITH  PUGET 
SOUND,  WASHINGTON. 

[Printed  in  Hoane  Ex.  Doc.  No.  40,  Fifty -second  Congress,  first  session.] 

Unitj:d  States  Engineer  Office, 

Portland,  Oregon,  December  15, 1891. 

General  :  The  Board  appointed  under  the  act  of  Congress  of  Sep- 
tember 19,  1890^  to  select  and  survey  the  most  feasible  location  and  to 
estimate  the  expense  of  construction  of  a  ship  canal  to  connect  Lakes 
Union,  Washington,  and  Samamish  with  the  waters  of  Puget  Sound, 
having  completed  that  duty,  has  the  honor  to  submit  the  following 
report: 

The  Board  visited  Seattle  and  carefully  examined  the  vicinity  of  all 
the  feasible  routes  for  the  prescribed  canal,  and  determined  the  ch»r- 
acter  and  extent  of  surveys  and  investigations  which  would  be  required 
for  a  complete  understanding  and  discussion  of  the  problem  Jivolved. 
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A  public  meetiBg  was  held  at  the  rooms  of  the  Seattle  Chamber  of 
Commerce,  at  which  citizens  and  other  interested  parties  expressed 
orally  their  views  upon  the  canal  and  its  various  featui-es. 

Written  communications  received  by  the  Board  appear  as  appendixes 
to  the  report. 

The  Board  designated  Capt.  Thomas  W.  Symons  as  disbursing  officer 
and  as  executive  in  charge  of  the  surveys  and  preparation  of  the  plans. 

The  services  of  Mr.  Philip  G.  Eastwick,  civil  engineer,  were  secured, 
and  he  was  placed  in  charge  of  the  surveys,  with  lieadquarters  at  Fre- 
monty  a  suburb  of  Seattle.    Mr.  Eastwick's  report  is  herewith. 

Accompanying  this  report  is  a  general  map  upon  a  scale  of  1  inch 
to  IJ  miles,  showing  the  vicinity  of  Seattle  with  Lakes  Union,  Wash- 
ington, and  Samamish,  in  their  relation  to  Puget  Sound.  Upon  the 
same  sheet  is  a  map,  illustrating  in  greater  detail  the  canal  survey  from 
Puget  Sound  to  Lake  Washington,  upon  a  scale  of  1  inch  to  '400  feet, 
and  longitudinal  profiles  and  cross  sections  along  the  selected  canal 
routes. 

GENEBAIi  DESOBIPTION. 

-  The  city  of  Seattle,  the  largest  city  of  the  State  of  Washington,  is 
situated  upon  Duwamish  or  Elliott  Bay,  an  indentation  of  the  eastern 
shore  of  Puget  Sound,  about  half  way  between  the  upper  or  southern 
end  and  its  junction  with  the  Strait  of  Juan  de  Fuca. 

In  the  immediate  vicinity  of  Seattle  are  the  three  lakes,  Union,. 
Washington,  and  Samamish,  and  also  Salmon  Bay  and  Smiths  Cove, 
two  arms  of  Puget  Sound  situated  on  the  line  of  the  projected  canaL 

LAKE  UNION. 

Lake  Union,  which  is  nearest  to  the  heart  of  Seattle  and  to  the 
Sound,  is  the  smallest  of  these  lakes.  It  has  an  area  of  905  acres,  of 
which  499  acres  cover  a  depth  of  25  feet,  and  with  a  maximum  observed 
depth  of  60  feet.  The  area  of  the  drainage  basin  of  tliis  lake  is  6 
square  miles. 

This  lake  receives,  in  addition  to  the  supply  of  water  from  its  drain- 
age basin,  a  considerable  supply  from  Lake  Washington,  through  a 
canal  which  has  been  cut  through  the  divide  separating  the  two  lakes, 
and  which  is  used  for  the  passage  of  saw  logs  and  small  vessels. 

The  outlet  of  Lake  Union  is  a  small  stream  running  from  its  extreme 
western  end  into  Salmon  Bay.  The  distance  between  the  lake  and  the 
bay  is  5,700  feet. 

The  general  and  average  elevation  of  the  surface  of  the  water  in  Lake 
Union  is  25.5  feet  above  extreme  low  water  in  Puget  Sound,  or  7.8  feet 
above  extreme  high  water. 

LAKE  WASHINGTON. 

Lake  Washington,  the  largest  of  the  three  lakes,  lies  directly  east  of 
Lake  Union  and  of  Seattle.  It  is  19  miles  long,  averages  about  2  miles 
in  width,  and  has  an  area  of  38.9  square  miles,  or  24,896  acres,  of  which 
probably  22,000  acres  cover  a  depth  of  25  feet  or  more. 

The  depth  of  this  lake  is  very  great.  Soundings  were  not  made  over 
the  entire  area  of  the  lake,  but  it  is  stated  on  apparently  creditable 

*  Not  reprinted ;  printed  in  Honse  Ex.  Doc.  No.  40,  Fifty-second  Congress,  first 
session. 
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authority  that  depths  of  600  feet  have  be^n  observoil.  The  deepest, 
water  observed  was  150  feet,  the  length  of  the  sounding  line  used. 

The  area  of  the  drainage  basin  of  the  lake  is  182  square  miles.  It 
receives,  in  addition,  the  drainage  of  the  bjisin  of  Samaniish  Lake  and 
Kiver,  the  areas  of  which  amount  to  211  square  miles. 

The  outlet  of  the  lake  is  Black  River,  which  unites  with  White 
River,  2.5  miles  below  the  lake,  forming  the  Duwamish  River.  The 
Duwamish  River  follows  a  tortuous  course  for  about  14  miles  and  empties 
into  Duwamish  Bay.  A  short  distance  below  the  outlet  of  the  lake 
the  Cedar  River  joins  the  Black  River  and  flows  with  it  to  the  Duwajn- 
ish,  except  in  times  of  flood  in  Cedar  River,  when  the  waters  of  Cedar 
River  run  partly  into  Lake  Washington,  which  thus  acts  as  a  safety 
valve  to  prevent  excessive  flooding  of  the  Duwamish  River  valley. 

The  general  elevation  of  the  surface  of  the  lake  is  33  feet  above  ex- 
treme low  water  in  Puget  Sound,  or  15.3  feet  above  the  highest  tides. 
It  is  7.5  feet  above  that  of  I^ake  Union. 

•The  most  extensive  shoals  of  Lake  Washington,  where  the  water  has 
a  depth  of  less  than  25  feet,  are  at  the  head  and  at  the  foot  of  the  lake 
and  in  Union  Bay.  That  at  the  head  of  the  lake,  formed  by  the  deposi- 
tion of  sediment  brought  down  by  the  Samamish  River,  covers  an  area 
of  about  300  acres.  That  at  the  foot  of  the  lake  is  evidently  formed  by 
the  deposition  of  sediment  brought  down  Cedar  River  during  floods, 
when  a  large  volume  of  the  waters  of  that  river  is  emptied  into  the 
lake.    The  area  of  this  shoal  is  about  300  acres. 

The  shoal  in  Union  Bay  covers  an  area  of  610  acres,  almost  the  entire 
area  of  that  bay. 

The  localities  of  the  remaining  shoals  and  their  areas,  are  as  follows: 

Acres. 

Jaanita  Bay,  north  of  Kirkland,  about 150 

Thiee  indentations,  south,  of  Houghton,  about 200 

Meydenbauer  Bay,  about 75 

Mercer  Slough  Bay,  about 200 

Island  Shoal,  about 25 

V^Taterworks  Bay,  about / ^ 

LAKE  SATVTARnSH. 

Lake  Samamish  lies  to  the  east  of  Lake  Washington  and  is  sepa- 
rated from  it  by  high  ridges.  It  is  about  TJ  miles  long,  with  an  aver- 
age width  of  a  little  over  1  mile.  The  area  of  the  lake  is  8  square 
miles,  and  that  of  its  drainage  basin  102  sqaare  miles.  Its  outlet  is 
through  the  Samamish  River,  which,  17  miles  in  length,  flows  through 
a  swampy  valley  into  Lake  Washington.  The  observed  elevation  of 
the  surface  of  this  lake  is  41.2  feet  above  low  water  in  Puget  Sound, 
or  9.6  feet  above  that  of  Lake  Washington. 

The  fluctuations  of  the  surfaces  of  these  lakes  are  moderate  and  are 
elsewhere  described, 

SALMON  BAT. 

Salmon  Bay  is  an  estuary  connecting  through  Shilshole  Bay  with 
Puget  Sound. 

In  these  bays  the  tide  has  a  mean  range  of  about  11  feet  and  an  ex- 
treme range  of  nearly  18  feet. 

At  extreme  high  tide  the  level  of  Salmon  Bay  is  7.8  feet  below  the 
usual  level  of  Lake  Union, 

This  bay  has  not  sufftcient  depth,  even  at  high  stage  of  tide,  tor  ttie 
passage  of  vessels  of  considerable  draft.  Digitized  by  GoOqIc 
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It  will  be  seen  hereafter  that  the  recommended  projects  provide  that 
the  level  of  the  water  of  Salmon  Bay  be  raised  to  and  maintained  at 
the  level  of  Lake  Union,  7.8  feet  above  extreme  high  tide.  This  will 
necessarily  canse  the  shores  of  Salmon  Bay  to  be  i)ermanently  sub- 
merged. Part  of  the  submerged  land,  particularly  in  the  town  of  Bal- 
lard, is  occupied  by  buildings  and  wharves. 

While  the  raising  of  the  level  of  Salmon  Bay  must,  to  a  very  large 
degree,  increase  values  of  riparian  lands  by  making  a  deep-water  har- 
bor, yet  the  submergence  of  certain  lands  gives  rise  to  damages  and 
loss,  the  particular  dimensions  of  which  have  not  been  ascertained  by 
the  Board.  These  constitute  a  liability  which  is  not  embraced  in  the 
estimates. 

The  proper  disposition  of  material  excavated  from  the  canal  prism 
and  from  the  bays  and  lakes  ^by  dredging,  in  raising  these  submerged 
lands,  will  be  a  factor  in  reducing  considerably  the  measure  of  these 
damages. . 

CANAL  TO  LAKE  SAMAMISH. 

By  its  orders,  the  Board  was  directed  to  include  in  its  survey  and 
estimates,  a  section  of  canal  connecting  Lake  Washington  with  Lake 
Samamish.  It  early  became  evident,  however,  that  there  was  no  real 
demand  for  this  canal  or  expectation  that  it  would  be  given  serious 
consideration.  Its  cost  has  been  ascertained  by  survey  to  be  much 
greater  than  the  cost  of  the  portion  connecting  Puget  Sound  with 
Lakes  Union  and  Washington,  and  the  advantages  to  be  derived  from 
it  are  very  small. 

In  the  general  consideration  of  the  subject,  therefore,  the  attention 
of  the  Board  was,  for  the  reason  above  stated,  more  particularly  con- 
fined to  the  section  connecting  Lakes  Union  and  Washington  with 
Puget  Sound. 

ROUTES. 

There  are  five  possible  routes  for  a  canal  connecting  Lakes  Union  and 
Washington  with  Puget  Sound. 

First.  By  way  of  Duwamish  Bay  and  the  valley  of  the  Duwamish 
and  Black  rivers  to  Lake  Washington  and  across  the  Portage  from 
Lake  Washington  to  Lake  Union. 

Second  and  third.  By  way  of  depressions  between  the  southern  part  of 
Lake  Union  and  Duwamish  Bay.  (These  routes  were  coneidered  twenty 
years  ago  by  Gen.  Barton  S.  Alexander,  and  are  known  in  his  report 
as  the  "Mercer  farm  route"  and  the  "Tramway  route.")  Thence  from 
Lake  Union  to  Lake  Washington  by  a  canal  through  the  Portage. 

Fourth.  By  way  of  Shilshole  Bay,  Salmon  Bay,  the  valley  of  the 
outlet  of  Lake  Union  to  Lake  Union,  and  thence  between  Lakes  Union 
and  Washington,  by  a  canal  through  the  Portage. 

Fifth.  By  way  of  Smiths  Cove  to  the  upper  end  of  Salmon  Bay; 
thence  as  in  the  preceding  route. 

The  first  route,  by  the  valley  of  the  Duwamish,  was  soon  eliminated 
from  serious  consideration  by  its  great  cost  and  other  disadvantages. 

The  second  and  third  routes  were  practicable  twenty  years  ago,  when 
Seattle  was  a  straggling  village,  but  the  land  traversed  by  these  routes 
is  now  built  up  with  business  blocks  and  .residences  and  the  cost  of  the 
right  of  way  is  prohibitory. 

The  fourth  and  fifth  routes  are  entirely  feasible.  They  have  received 
full  consideration,  and  estimates  of  cost  by  both  routes  are  submitted. 

These  two  routes  coincide  fu  alignment  from  Lake  Washington  to 
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Salmon  Bay;  they  differ  in  that  one  makes  the  connection  with  Pnj^et 
Sound  from  the  head  of  Salmon  Bay,  by  the  lower  end  of  Salmon  liay 
and  Sliilshole  Bay,  and  the  other  through  a  low  gap  to  Smiths  Cove 
arid  Duwaniisli  Bay. 

In  each  of  the  projects,  by  ShUshole  Bay  or  by  Smiths  Cove,  vessels  are 
to  pass  from  the  waters  of  Puget  Sound  to  Salmon  Bay  through  a 
masonry  lock  placed  close  to  the  Sound,  having  a  lift  varying  according 
to  the  stage  of  tte  tide. 

Th^  dimensions  of  the  lock  are  as  follows:  Length,  400  feet;  ne-t 
width,  50  feet;  depth  on  the  sill  at  extreme  low  stage  oi  tide,  16.6  feet. 

These  dimensions  have  been  the  subject  of  carefiil  consideration  in 
the  way  of  adapting  them,  at  a  minimum  cost,  to  present  requirements 
o£  navigation  and  to  those  of  the  next  few  years. 

The  depth  on  the  sill  at  the  lowest  high* water  is  26  feet,  so  that  even 
in  the  lowest  class  of  tide  there  will  be  two  occasions  in  each  twenty- 
four  hours  when  vessels  of  26  feet  draft  may  pass  through  the  locks. 

As  lower  high  waters  are  generally  followed  by  higher  low  waters, 
which  are  but  little  lower  than  the  preceding  high  water,  there  will 
generally  be  two  or  three  hours  at  each  high  water  during  which  ves- 
sels of  this  draft  can  pass  the  locks.  The  periods  for  passage  of  deep- 
sea  vessels  of  ordinary  draft  (22  or  23  feet)  will  last,  from  about  half 
tide  on  the  flood  to  half  tide  on  the  ebb,  an  interval^  including  both 
tides  of  the  day,  equal  to  twelve  to  fifteen  hours.  During  the  remain- 
ing portion  of  the  day  the  lock  will  pass  only  vesselsof  less  draft  than 
22  feet,  but  at  all  times  there  will  be  an  opportunity  to  lock  vessels  of 
16  feet  draft. 

This  arrangement,  which  now  appears  to  the  Board  to  afford  all  needed 
facility  with  a  minimum  of  expense,  may  require  to  be  modified  under 
ftirther  consideration  of  increasing  commerce.  Tlie  sill  can  be  lowered 
at  any  time  preceding  eonstniction,  and  any  desired  degree  of  accom- 
modation can  be  secured  by  an  increase  of  cost,  which,  being  confined 
mainly  to  the  cost  of  the  lock,  need  not  be  very  great. 

As  before  stated,  both  projects  provide  that  Salmon  Bay  shall  be 
raised  and  maintained  to  the  level  of  Lake  Union. 

Both  projects  include  channels  excavated  through  the  shoals  outside 
of  the  tidal  locks,  300  feet  wide  and  26  feet  deep  at  the  lowest  high  tide, 
that  through  Shilshole  Bay  one-half  mile,  and  that  at  Smiths  Cove 
one-third  mile  long,  and  basins  at  the  outlets  of  the  locks  600  feet  long 
and  26  feet  deep  at  extreme  low  tide,  in  which  vessels  may  lie  to  await 
lockage. 

The  Shilshole  Bay  project  provides  for  dredging  a  channel  through 
Salmon  Bay  to  a  point  common  with  the  Smiths  Cove  route. 

The  Smiths  Cove  project  embraces  a  canal  80  feet  wide  on  the  bot- 
tom, 158  feet  wide  at  the  water  line,  and  26  feet  deep  through  the  gap 
between  the  outer  lock  and  Salmon  Bay,  and  dredging  through  Salmon 
Bay  to  the  same  common  point  at  its  head. 

The  following  features  are  common  to  both  projects,  viz: 

A  canal  6,700  feet  long,  80  feet  wide  on  the  bottom,  158  feet  wide  at 
the  water  level,  and  26  feet  deep,  connects  the  head  of  Salmon  Bay  with 
Lake  Union. 

This  channel  is  extended  through  the  shoal  portions  of  Lake  Union, 
200  feet  wide,  to  the  portage  which  intervenes  between  Lakes  Union 
and  Washington.  Through  this  portage  a  canal  2,600  feet  long,  80  feet 
wide  on  the  bottom,  158  wide  at  the  water  line,  and  26  feet  deep  con* 
ne(5ts  Lake  Union  with  Union  Bay,  a  shoal  bight  in  Lake  Washington, 
A  lock  400  feet  by  50  feet,  with  a  lift  of  about  7  J  feet  and  depth  on  sill 
of  26  feet,  overcomes  the  difference  of  level  between  the  two  lakes,  and 
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a  dredged  channel  4,600  feet  long  throagli  Union  Bay  completes  the 
connection  with  deep  water  in  Lake  Wttshington. 

In  addition  the  Smiths  Cove  project  requires  a  dam  at  the  narrows 
of  Salmon  Bay  which  shall  serve  to  raise  its  level  to  the  required  height. 

The  estimated  cost  of  the  Shilshole  Bay  system  with  masonry  locks 
is  $2,900,000,  and  of  the  Smiths  Cove  route  $3,500,000. 

The  Shilshcfte  Bay  system  costs  $600,000  less  than  that  by  Smiths 
Cove.  On  tlie  other  hand,  the  latter  route  possesses  advantages  in  that 
its  entrance  is  in  the  harbor  of  Seattle,  whereas  the  entrance  to  the  other 
is  5^  miles  distant,  and,  secondly,  the  Smiths  Cove  entrance  and  lock 
are  less  exposed  to  bombardment  by  an  enemy's  fleet.  For  these  reasons 
the  Smiths  Cove  routrC  is  to  be  preferred. 

By  either  of  these  routes  there  will  be  added  to  the  commercial  fa- 
cilities of  Seattle  three  fresh- water  areas  where  timber  wharves  can  be 
constructed  and  cheaply  maintained  and  where  vessels  can  lie  in  per- 
fectly quiet  water  of  a  constant  level. 

In  the  Sound  at  Seattle  the  tide  has  an  average  range  of  more  than 
11  feet  and  an  extreme  range  of  nearly  18  feet.  These  oscillations  of 
level  are  all  embarrassing  to  commerce,  and  wooden  wharves  are  liable 
to  be  destroyed  by  the  teredo  in  a  few  months.  Marine  insects  are 
very  destructive  to  piling  and  other  timber  placed  in  the  waters  of 
Puget  Sound. 

Salmon  Bay,  maintained  at  the  level  of  Lake  Union,  will  contain  35 
acres  of  water  area  more  than  25  feet  deej),  and  an  additional  area  of 
165  acres  can  be  brought  to  the  same  depth  by  a  moderate  amount  of 
dredging. 

Lake  Union  has  an  area  of  499  acres  of  a  (fepth  of  25  feet,  which  can, 
if  desirable,  be  increased  by  dredging.  The  total  area  of  the  lake  is  905 
acres. 

These  two  areas  combined  about  equal  the  total  area  of  the  docks  of 
London,  and  they  can  readily  be  made  equal  by  dredging  to  the  area  of 
the  Liverpool  docks. 

Lake  Washington  area  contains  38.9  square  miles,  or  about  25,000  acres, 
of  which  about  22,000  acres  are  covered  with  a  greater  depth  of  water 
than  25  feet. 

In  all  essential  respects  the  extehsion  from  Lake  Washington  to  Lake 
Samamish  cimforms  to  the  dimensions  of  the  canal  and  locks  below^, 
connecting  Lakes  Washington  and  Union  with  Puget  Sound. 

In  fixing  upon  the  dimensions  of  the  canal  and  locl^s  the  Board  has 
endeavored  to  provide  accommodation  for  the  present  and  immediately 
prospe<jtive  demands  of  commerce,  and  to  so  leave  matters  that,  if  in 
the  future  greater  accommodations  should  be  required,  they  can  be 
added  without  interfering  with  the  usefulness  of  the  present  proposed 
works.  The  locks  are  designed  to  pass  the  largest  type.of  ships  which 
visit  Puget  Sound.  A  hst  of  this  shipping,  as  far  as  .could  be  ascer- 
tained, is  here  given. 


STI'AM   VESSELS, 


Name. 


length 
'of  ktMil. 


Beam.    |    Draft.      Xonn&ge. 


Ft.    Itu 

SanPetlro i  Xil        3 

rraatilla 1  310 

WuUft  Walla '  310 

Willamette :  Mo 

Queen  of  the  PiiciBc I  3.11 

( li ty  of  Puebla \  320        6 

(Mty  of  Topeka li>8 

navtien  Republic I  101       5 

Al-^i 200        1 


Feet. 


Gho 


3, 300 

2,800 
2, 31)0 
2,  300 
1,800 
3, 000 
1,000 
«75 
1,300 
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For  extreme  length,  from  10  to  30  feet  must  be  added  to  the  length 
of  keel  noted,  and  for  extreme  width  1  foot  mnst  be  added  to  the  beam. 
Heights  from  the  water  line  to  tops  of  masts  will  range  from  120  to  150 
feet. 

SAILING  VESSBLS. 


Ifoiuo. 


Length 
of  keel. 


Beun. 


Draft.     ToDBmge. 


FL 

Spartan ;  207 

Ivanhoe :  202 

Gennania 170 

Templar 155 

Bluejacket 193 

Detroit "  107 

Levi  G.  Burgess 217 

Alexander  McNeil 174 

Margaret ,  201 

HigMand  Light '. :  194 

Commodore 226 

AbnerCobum ^. 225 

Elizabeth 231 

Alexander  Gibson 247 

J.  B.  Walker * 247 

Daniel  I.  Tenny 212 

Undaunted .- 207 

Edward  O'Brien 259 

T.F.Oakes 264 

Gen*l  Fairchild 208 


It.    In. 


40 
39 
36 
85 
45 
38 
41 
36 


41 
43 
41 
42 
42 
40 
41 
42 
42 


22 
23 
10 
10 
21 
22 
22 
20 
23 
28 
24 
96 
26 
27 
«7 
24 
28 
27 
24 
23 


2,200 
2,200 
1,600 
l.QOO 
1,800 
2,200 
2,500 
1,500 
1,600 
1,000 
8,000 
8,300 
8,100 
8,300 
8,300 
2,200 

a,  000 

8,000 
2,800 
2,400 


For  length  "over  all^  from  30  to  46  feet  must  be  added  to  the  length 
of  keel  noted,  and  for  extreme  width  1  foot  mnst  be  added  to  the  beam. 
Heights  from  the  water  line  to  top  of  masts  will  range  from  150  to  200 
feet.  Top  masts  can  be  so  lowered  as  to  reduce  this  height  30  to  40 
feet. 

From  these  lists  it  is  seen  that  all  the  steamships  are  readily  accom- 
modated, and  that  all  the  sailing  ships  can  be  accommodated  as  jEbm*  as 
length  and  width  are  concerned,  and  generally  with  a  tug  in  the  same 
lockage.  There  are  a  few  ships  noted  that  when  folly  loaded  draw  27 
feet. 

As  the  tendency  in  modem  ship  building  is  toward  steamships  and 
sailing  vessels  of  smaller  draft,  it  was  not*  deemed  necessary  to  provide 
at  present  for  the  few  wooden  sailing'  ships  of  excessive  draft. 

There  are  two  classes  of  ships  which  can  not  be  passed  through  the 
proposed  lock,  "ocean  greyhounds,"  similar  to  those' plying  on  the  At- 
lantic, which  would  be  debarred  on  account  of  their  great  length,  and  the 
large  first  class  battle-ships  and  protected  cruisers  of  the  Navy,  which 
would  be  debarred  on  account  of  their  great  breadth  of  beam.  To 
these  may  be  added  the  large  side- wheel  steamers  engaged  in  local 
traffic  on  Puget  Sound,  of  the  type  of  the  Olympia/nj  which  is  76  feet 
wide,  guard  to  guard. 

If  future  developments  shall  show  the  desirability  of  providing  for 
the  passage  of  such  shipping,  other  locks  can  be  built  of  size  sufficient 
to  afford  the  required  accommodation. 

The  ideal  arrangement  for  this  canal  would  be  that  laid  down  for  the 
Manchester  Ship  Canal,  where  three  locks  are  planned  side  by  side, 
one  80  by  600  feet,  one  50  by  350  feet,  and  one  30  by  175  feet. 


WATER    SUPPLY. 

Lake  Washington  furnishes  an  ample  water  supply  for  the  service  of 
the  canal. 
As  it  is  probable  that  the  lower  lock  will  be  used  much  more  fte- 
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qaently  than  the  upper  lock,  and  as  the  latter  at  each  lockage  passes 
Jess  water  than  tlie  former,  it  is  necessary  to  provide  for  the  passage 
from  Lake  Washington  to  Lake  Union  of  the  additional  amount  of 
water  required  for  the  lower  lock.  Proper  weirs  for  this  purpose  are 
provided  at  the  upper  or  Portage  Lock.  If  future  developments  should 
show  the  necessity  for  more  water  than  cto  well  be  taken  from  Lake 
Washington,  an  additional  supply  can  be  obtained  by  turning  tile 
water  of  Cedar  Eiver  into  the  lake.  This  can  be  done  at  a  compara- 
tively small  expense. 

MODIFICATIONS. 

Various  modifications  of  the  plan  finally  fixed  upon  were  considered 
by  the  Board  of  Engineers. 

Principal  among  these  was  the  project  of  bringing  Lakes  Union  and 
Washington  to  the  same  level,  and  avoiding  thereby  a  lock  at  the 
X>ortage. 

Three  ways  of  doing  this  are  available:  By  lowering  Lake  Washing- 
ton to  the  level  of  Lake  Union;  by  raising  Lake  Union  to  the  level  of 
Lake  Washington,  or  by  establishing  a  common  intermediate  level  by 
raising  one  and  lowering  the  other. 

Upon  a  frdl  consideration  of  the  advantages  and  disadvantages  which 
these  modifications  presented,  it  was  concluded  that,  owing  to  the  dis- 
turbance they  would  make  in  values  along  the  shores  of  the  lakes,  and 
to  the  consequent  damages,  the  best  plan  would  be  to  leave  the  lakes 
at  their  present  levels  and  connect  them  by  a  lock. 

Another  modification  consisted  in  putting  in  the  outer  lock  at  the 
head  of  Salmon  Bay  and  dredging  thence  a  channel  through  Salmon 
and  Shilshole  bays  to  the  deep  water  of  the  Sound  j  but  this  would 
largely  increase  the  excavation  required,  and  the  project  would  be 
deprived  of  the  great  benefit  of  the  fresh- water  basin  of  Salmon  Bay. 
This  is  a  modification  which  might  well  be  considered,  however,  if  the 
question  of  damages  at  Ballard  and  elsewhere  along  Salmon  Bay  can 
not  be  satisfactorily  solved. 

If^  in  the  Smiths  Cove  route,  the  question  of  damages  arising  from 
raismg  and  maintaining  permanently  the  waters  of  Salmon  Bay  at  the 
level  of  Lake  Union  be  not  capable  of  satisfactory  adjustment,  the 
lower  part  of  that  bay,  where  the  greater  amount  of  damages  would 
accrue,  can  be  left  in  its  present  condition,  and  the  canal  be  carried 
through  from  the  outer  lock  to  the  Fremont  Cut  and  Lake  Union,  and 
be  separated  from  the  lower  part  of  Salmon  Bay,  in  its  passage  through 
the  head  of  that  bay,  by  an  embankment. 

A  modification  was  also  considered  of  substituting,  for  masonry  locks, 
locks  composed  partly  of  masonry  and  partly  of  timber.  If  this  were 
done,  there  would  be  a  saving  of  $276,000  in  the  cost  of  the  outer  lock, 
whether  situated  at  Smiths  Cove  or  Shilshole  Bay,  and  a  saving  of 
$253^0  in  the  cost  of  the  lock  at  the  portage  between  Lakes  Union 
and  Washington. 

In  the  project  for  the  section  of  canal  connecting  Lakes  Washington 
and  Samamish,  it  is  designed  to  carry  the  level  of  Lake  Samamish 
through  the  canal  to  a  lock  placed  near  Lake  Washington,  to  overcome 
the  difference  of  10 J  feet,  and  to  make  the  canal  partly  in  cut  and 
partly  in  embankment.  This  project  would  have  to  provide  for  the 
drainage  of  Lake  Samamish  through  the  canal.  The  valley  of  the 
Samamish  Eiver  is  occupied  by  the  Seattle,  Lake  Shore  and  Eastern 
Bailway,  and  contains  2,180  acres  of  valuable  land;  the  surface  of  which 
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is  below  the  level  of  Lake  Samamish.    To  drain  this  valley,  indepen- 
dent low-water  channels  wonld  have  to  be  provided. 

By  placing  a  dam  ^ear  the  lock  at  the  outlet  of  the  valley,  and  di»- 
X)ensing  with  the  independent  drainage  channels,  the  low  lands  of  the 
valley  would  be  flooded. 

The  disturbance  of  values  and  resultant  damages  due  to  the  flooding 
oj  the  v£dley  would  largely  exceed  the  cost  of  drainage  by  the  inde- 
pendent channels. 

As  th^building  of  this  section  of  canal  has  not  been  seriously  con- 
templated, the  time  and  care  applied  to  making  the  plans  and  estimates 
for  it  have  not  been  as  great  as  to  the  other  portion  from  the  Sound  to 
Lake  Washington. 

The  project  of  the  Board  contemplates  the  raising  of  the  waters  of 
Salmon  Bay  to  the  level  of  Lake  Union,  7  J  feet  above  the  extreme  high 
tide  level,  and  permanently  maintaining  them  at  this  elevation.  This 
will  flood  an  area  of  187  acres  above  high  tide,  by  far  the  greater  part 
of  which  is  about  the  head  of  Salmon  Bay,  above  the  town  of  Ballard. 

There  are  some  improvements  about  the  town  of  Ballard  which  will 
be  interfered  with  by  this  raising  of  the  water,  and  the  estimates  include 
the  necessary  work  required  to  raise  the  buildings,  mills,  etc.,  so  inter- 
fered with. 

It  is  proposed  to  utilize  to  as  great  an  extent  as  possible,  the  mate- 
rial excavated  from  canal  and  channels  in  filling  up  to  the  necessary 
level  the  lands  overflowed. 

No  other  provision  is  made  for  these  lands,  as  it  is  believed  that  the 
great  additional  value  given  to  them  by  the  construction  of  the  canal, 
basins,  etc.,  would  more  than  compensate  the  owners  for  the  trouble  and 
expense  which  they  might  be  put  to  in  raising  them  to  proper  grade. 

It  is  proposed  to  make,  as  previously  stated,  the  channel  from  the 
outer  lock  to  deep  water  in  the  Sound,  300  feet  wide  and  26  feet  deep 
at  the  lowest  high  water. 

Ko  provision  is  made  for  maintaining  this  channel,  as  it  can  only  be 
definitely  ascertained  by  experience  whether  any  works  of  maintenance 
will  be  required. 

If  it  be  found,  after  the  canal  is  put  in  operation,  that  this  channel 
shoals  up,  it  can  be  maintained  either  by  dredging  or  by  building  jetties 
to  exclude  drift,  or  by  both. 

ESTIMATES. 

The  projects  contemplate  the  construction  of  masonry  locks,  each 
provided  with  an  upper  and  a  lower  lock-gate  and  a  guard-gate,  all 
constructed  of  steel,  with  all  necessary  capstans,  and  inlet  and  outlet 
valves,  with  hydraulic  engines  to  operate  them,  the  power  to  be  sup- 
plied by  turbine  wheels;  with  dwelling  houses  for  keepers;  with  electric 
lighting  plant  for  lighting  the  lock;  with  stone  revetted  wasteweirs,  etc. 

The  canal  proper  in  upland  cuts  is  to  have  a  bottom  width  of  80  feet 
and  a  surface  width  of  158  feet;  the  channels  in  Salmon  Bay,  Lake 
CTnion,  and  Union  Bay  are  to  have  bottom  widths  of  200  feet,  and  the 
approach  from  deep  water  in  the  Sound  to  the  outer  lock  is  to  be  300 
feet  wide. 

Smiths  Cove  route. — The  total  estimated  co^t  of  the  complete  project 
for  the  ship  canal  frcJm  deep  water  in  Duwamish  Bay,  via  Smiths 
Cove,  the  head  of  Salmon  Bay  and  Lake  Union,  to  Lake  Washington, 
is  $3,448,261.23;  in  round  numbers,  $3,500,000.  This  cost  cau  be  map 
terially  reduced  in  two  ways: 
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First,  by  building,  instead  of  a  double-track  canal  in  whicli  ships  can 
pass  each  other,  a  single-track  canal  in  the  three  portions  of  the  canal 
excavated  in  the  uplands,  namely,  from  the  oates  lock  to  Salmon  Bay, 
from  Salmon  Bay  to  Lake  Union,  and  from  Lake  Union  to  Lake 
Washington.  The  canal  designed  and  for  which  the  estimates  are 
made  is  80  feet  wide  on  the  bottom  and  158  feet  at  the  water  line.  By 
reducing  the  width  at  bottom  to  50  feet  and  at  the  wat^r  line  to  128  feet, 
ample  provision  would  be  made  for  the  passage  of  ships  from  one  basin 
to  another  and  out  to  the  Sound,  and  the  additional  width  can  be  given 
when  demanded  by  the  increase  of  commerce. 

In  the  same  manner  the  excavated  channels  in  Salmon  Bay,  Lake 
Union,  and  Union  Bay  could  be  reduced  from  200  feet  in  bottom  width 
to  150  feet  without  any  immediate  disadvantage  and  the  greater  width 
be  provided  for  when  demanded  by  the  increase  of  commerce. 

By  thus  reducing  the  width  of  the  canal  and  basin  channels,  a  saving 
in  excavation  of  800,000  cubic  yards  can  be  made,  equivalent  to 
$400,000,  reducing  the  estimated  cost  of  the  work  to  $3,100,000. 

A  second  way  of  reducing  the  estimated  cost  would  be  by  the  substi- 
tution of  composite  locks  of  masonry  and  timber  for  masonry  locks. 
Li  this  way  a  saving  of  $529,000  could  be  effected,  still  further  reduc- 
ing the  cost  to  $2,571,000. 

Shilshole  Bay  route.— The  total  estimated  cost  of  the  complete  project 
for  the  ship  canal  from  deep  water  in  Puget  Sound  via  Shilshole  and 
Salmon  bays  and  Lake  Union  to  Lake  Washington  is  $2,902,859.23,  or 
in  round  numbers  $2,900,000. 

As  in  the  other  case,  the  estimated  cost  of  $2,900,000  can  be  mate- 
rially reduced  in  two  ways. 

First,  by  reducing  the  upland  cuts  from  a  bottom  width  of  80  feet  to 
a  bottom  width  of  50  feet,  and  the  dredged  channel  through  Salmon  Bay, 
Lake  Union,  and  Union  Bay  from  200  feet  to  150  feet  width  at  bottom. 

This  would  reduce  the  aiiKnuit  of  excavation  670,000  cubic  yards, 
equivalent  to  $335,000,  and  the  total  estimated  cost  to  $2,565,000. 

The  second  way  of  reducing  the  cost  would  be  by  substituting  com- 
posite locks  of  masonry  and  timber  for  masonry  locks.  In  this  way  a 
saving  of  $529,000  could  be  effected,  reducing  the  total  estimated  cost 
stiU  further  to  $2,036,000. 

The  estimates  for  both  routes  include  the  securing  of  sufficient  land 
for  the  frdl  width  of  canal. 

The  following  is  a  summary  of  the  estimates: 

Smitha  Cove  route : 

Doable-track  canal  with  masoBr^  locks $8,500,000 

Double-track  canal  with  composite  locks «..  2,971,000 

Single-track  canal  with  masonry  locks Sy  100, 000 

Single-track  canal  with  composite  locks 2,571,000 

Shilahole  Bay  route : 

Double-track  canal  with  masonry  locks 2,900,000 

Double-track  canal  with  composite  looks 2,871,000 

Single-track  canal  with  masonry  locks 2,565,000 

Single-track  canal  with  composite  locks 2,036,000 

The  estimated  cost  of  the  canal  to  connect  Lakes  Washington  and 
Bamamish  is  $4,927;230» 
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PHYSICAL  DATA. 

The  following  tablet  gives  in  a  convenient  form  the  principal  physical 
data  connected  with  the  project: 

Elevations : 

Extreme  low  tide,  Puget  Sound feet..  0 

Mean  low  tide^  Puget  Sound do...  3.3 

Lowest  high  tid^ Puget  Sound do...  9.4 

Mean  high  tide,  Puget  Sound T—do...  13.6 

Extreme  high  tide,  Puget  Sound do...  17.7 

Lake  Union,  lowest  water  obserred  above  extreme  low  tide  of  Puget 

Sound feet..  25 

Li^e  Union,  highest  water  observed  above  extreme  low  tide  of  Puget 

Soun  d feet . .  26. 1 

Lake  Washington,  lowest  water  observed  above  extreme  low  tide  of 

Puget  Sound feet..  31.6 

Lake  Washington,  highest  water  observed  above  extreme  low  tide  oi 

Puget  Sound feet..  33.1 

Lake  Washington,  highest  water  flood  marks  above  extreme  low  tide 

of  Puget  Sound feet..  34,4 

Lake  Samamish,  lowest  wat^r  observed  above  extreme  low  tide  of 

Puget  Sound feet..  41.2 

Lake  Samamish,  highest  water  observed  above  extreme  low  tide  of 

Puget  Sound feet..  43.1 

Divide  between  Smiths  Cove  and  Salmon  Bay,  above  extreme  low  tide, 

Puget  Sound feet..  49 

Portage  Divide,  between  Lakes  Union  and  Washington,  above  low  water 

of  Lake  Washington *  .feet. .  30 

Divide  on  "  Mercer  Farm  Route,"  above  Lake  Union do. . .  108 

Divide  on  ' '  Tramway  Route,"  above  Lake  Union do . . .  105 

Areas,  depths,  etc. : 
Salmon  Bay : 

Total  water  area acres..  318 

25  feet  and  over  in  depth do. . .  35 

Less  than  25  feet  in  depth do...  283 

Lake  Union : 

Total  water  area do...  905 

25  feet  and  over  in  depth do...  499 

Less  than  25  feet  in  depth do...  406 

Greatest  depth feet..  60 

Lake  Washington : 

Total  water  area  (about) acres..  24,896 

25  feet  and  over  in  depth  (about) do...  22,000 

Greatest  depth  (probably) feet..  600 

Lake  Samamish : 

Total  water  area acres..  5,120 

25  feet  and  over  in  depth  (about) do...  4,000 

Less  than  25  feet  in  depth do...  1,120 

Greatest  dei)th  (about) feet..  100 

Lake  Union  Drainage  Basm sq.  miles. .  6 

Lake  Washington  Drainage  Basin do. . .  182 

Samamish  River  Drainage  Basin do. . .  109 

Lake  Samamish  Drainage  Basin do. . .  102 

Distances: 

Deep  water  to  outer  lock,  Shilshole  Bay  (from  30-foot  curves) . .  feet. . .  2, 400 

Deep  water  to  outer  lock,  Smiths  Cove  (from  30-foot  curves) do. . .  2, 000 

Outer  lock,  Shilshole  Bay  to  head  Salmon  Bay - do . . .  12, 900 

Outer  lock,  Smiths  Cove  to  head  Salmon  Bay  * do . . .  12, 000 

Head  Salmon  Bay  to  Lake  Union,  "  Fremont  C ut " do . . .  4, 800 

Through  Lake  Union  to  upper  lock do . . .  13, 300 

Upper  lock  through  Portnge  Canal  to  Union  Bay  and  Lake  Washing- 
ton  feet..  3,100 

Through  Union  Bay  to  deep  water  in  Lake  Washington do . . .  4, 600 

Lake  Washington  to  Lake  Samamish miles . .  13 

Samamish  River,  total  Ien«;th do. ..  17 

Lake  Washington,  down  Black  to  Cedar  River do . . .  i 

Lake  Washington,  down  Black  to  White  River do . . .  2^ 

Duwamish  River  from  jimction  of  Black  and  White  rivers  to  Duwamish 

Bay,  length  of  valley miles..  8 

Duwamish  River,  length  of  river miles..  14 
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Distances — Continned. 

Outlet  Dd  wamish  River  across  tide  flats  to  deep  water do . . .  li 

Diameter  Union  Bay do...  ij 

Duwamisti  Bay  to  Lake  Union  by  "  Mercer  Farm  Rente " feet .  -  5, 100 

Dnwamish  Bay  to  Lake  Union  by  "Tramway  Route" do . . .  6, 310 

Dimensions: 

Approach  to  outer  look,  depth  below  lowest  high  water feet . .  26 

Approach  to  outer  lock^  width  at  bottom do...  300 

Outer  lock : 

Width  of  eates,  clear  width do...  50 

Length  oflock  chamber,  clear  length do...  400 

Depth  of  lock«  clear  depth do...  26 

Lift  of  lock do...  7.3-26.1 

Lift  of  lock,  average do...  14.4 

Channel  in  Salmon  Bay,  Lake  Union,  and  Union  Bay,  depth do. . .  26 

Channel  in  Salmon  Bay,  Lake  Union,  and  Union  Bay,  width  at  bot- 
tom  i feet..  200 

Canal  excavated  in  uplands,  Smitlis  Cove  Cut,  Fremont  Cut,  and  Portage 

Cut,  width  at  bottom feet. .  80 

Canal  excavated  in  uplands,  Smiths  Cove  Cut,  Fremont  Cut,  and  Por- 
tage Cut,  width  at  water  lino feet..  158 

CanS  excavated  in  uplands.  Smiths  Cove  Cut,  Fremont  Cut,  and  Por- 

tageCnt,  depth feet..  26 

Upper  lock,  same  dimensions  as  outer  lock. 

Lift  of  upper  lock;  maximum do...  8.1 

Lift  of  upper  lock,  average do...  6.6 

Very  respectfully,  your  obedient  servants, 

G.  H.  Mendell, 

Colonelj  Corps  of  JSngineers. 
Thos.  H.  Handbuby, 

Major  J  Corps  of  Engineers. 
Thomas  w  .  Symons. 
Brig.  Gren.  Thomas  L.  Casey,  Captain^  Corps  of  Engineers, 

Chief  of  EngineerSj  TJ.  S.  A. 


bbpobt  of  mr.  phiup  g.  eastwick. 

United  States  Engineer  Officib, 
Portland,  Oregon,  September  14, 1891. 
Sir:  Under  your  instructions  I  have  made  surveys  upon  which  to  base  a  project, 
and  estimates,  for  the  construction  of  a  canal  to  connect  Lakes  Union,  Wasmngton, 
and  Samamish  with  Puget  Sound,  as  authorized  by  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  and  respectfully  submit  the  following  report : 

Accompanying  this  report  is  also  submitted  a  sheet  upon  which  is  drawn  to  a  scale 
of  two-thirds  or  an  inch  to  1  mile,  a  general  map  showing  the  position  of  the  lakes 
and  their  surrounding  with  reference  to  Puget  Sound;  and  a  map  to  a  larger  scale 
showing  more  in  detail  that  part  of  the  selected  canal  route  between  Lake  Washing- 
ton and  Puget  Sound. 

On  the  general  map  are  shown  the  respective  drainage  basins  of  the  three  lakes 
and  of  the  Samamish  Biver,  the  link  connecting  Samamish  Lake  with  Lake  Wash* 
inj^n. 

The  following  table  shows  the  relative  elevations  of  the  surface  of  the  water  in 
the  lakes  and  oi  the  high  and  low  water  planes  of  Puget  Sound,  the  plane  of  extreme 
low  water,  as  deduced  from  observations  extending  over  six  weeks,  being  taken  as 
the  plane  of  reference. 

FeetL 

Lake  Samamish Highest  observed 43.1 

Lowest  observed 41. 2 

Lake  Washington Highest  flood  marks 34.4 

Highest  observed 33. 1 

Lowest  observed 31. 6 

Lake  Union Highest  observed 26.1 

Lowest  observed 25, 0 

Shilshole  Bay Extreme  high  tide 17. 7 

Meanhichtide 13.6 

Lowest  high  tide ^....^,  ./rr./^fTfc«     9.4 

Meanlowtide ...?'9!^L^.^^>y^:l9.V?.    3.3 

Extreme  low  tide 0.0 
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The  basins  of  Lake  SamamiBh,  Samamlsh  River;  and  Lake  Washington  together 
foim  one  greater  basin,  having  its  ontlet  at  the  sonth  end  of  Lake  Washington 
through  Black  and  Duwamish  rivers  to  the  waters  of  Paget  Sound  at  the  he^  of 
Duwamish  or  EUiott  Bay. 

This  larger  basin  is  separated  from  the  basin  of  Lake  Union  and  &om  Puget  Sound 
on  the  west  by  a  high  ridge,  with  undulating  surface,  extending  from  Black  Rive^ 
northward.  Through  this  ridge  is  a  low  depression  at  a  point  where  the  shore 
lines  of  Lakes  Washington  and  Union  ap|>roach  each  other.  At  this  place  the  width 
of  the  ridge  is  a  little  over  one-third  or  a  mile,  and  the  greatest  exevation  30  feet 
above  the  low- water  plane  of  Lake  Washington.  Through  this  ridge,  locally  known 
as  ''  The  Portage,'^  a  narrow  canal  famished  with  a  lock  has  been  made,  and  through 
this,  in  the  operation  of  the  canal,  a  small  part  of  the  water  of  Lake  WashingtoU  is 
passed  into  Lake  Union. 

In  the  larger  drainage  basin,  the  sub-basins  of  Lake  Samamish  and  of  Samamish 
River  are  separated  from  that  of  Lake  Washington  By  a  high  and  broad  ridge  which 
terminates  at  its  noi*th  end  at  the  head  of  Lake  Washington,  where  the  Samamish 
River  empties  into  that  lake.  Through  this  ridge  no  available  canal  route  is  offered. 
The  only  available  route  for  a  canal  to  connect  these  two  lakes  is  through  the  valley 
of  the  Samamish  River. 

This  valley  is  nearly  thirteen  miles  long  as  measured  on  a  practicable  canal  line. 
Owing,  however,  to  the  sinuosities  of  the  river,  its  length  is  increased  to  seventeen 
miles. 

The  upper  part  of  the  valley  is  broad  and  flat  and  much  of  it  so  low  as  to  be  at 
all  times  marshy  and  frequently  flooded.  Descending  toward  Lake  Washington, 
the  valley  narrows,  and  at  three  places,  where  the  flanking  hills  throw  out  spurs  into 
the  low  land,  the  tnread  of  the  valley  is  very  abruptly  deflected. 

An  extension  shoal  at  the  head  of  Lake  Washington,  through  which  a  canal  would 
pass,  will  increase  the  total  length  of  the  canal  and  its  approaches  to  a  little  over  14 
miles. 

The  Samamish  River  at  low  water  is  a  stream  of  small  velocity,  averaging  about 
50  feet  in  width  with  a  depth  generally  of  from  6  to  8  feet.  Near  its  head  are  a  few 
reaches  of  rapid  water  passing  over  gravel  bars  where  the  depth  is  decreased  to  3 
feet  in  a  narrowed  channel. 

Black  River,  the  natural  outlet  to  Lake  Washington,  joins  with  White  River  at  a 
distance  of  2^  miles  from  the  lake,  the  confluence  of  these  two  rivers  forming  the 
head  of  the  Duwamish  River.  Black  River  passes  genert^y  through  a  contracted 
depression  in  the  edge  of  a  broad  valley,  receiving  the  waters  of  Cedar  River  about 
a  half-mile  below  the  outlet  of  Lake  Washington.  It  carries  the  level  of  Lake  Wash- 
ington to  near  the  junction  of  Cedar  River,  where,  after  receiving  the  waters  of  tiiat 
river,  it  passes  with  a  current  of  about  5  nules  per  hour  during  the  low- water  stage, 
over  a  shoal  and  rockj  bottom  for  a  distance  of  over  half  a  mile.  Below  this  rapid 
a  strong  current  continues  to  the  head  of  the  Duwamish.  The  river  is  from  50  to  150 
feet  wide. 

Duwamish  River  flows  in  a  very  sinuous  course  through  a  broad  flat  valley  to  the 
head  of  Duwamish  or  Elliott  Bay.  On  an  air  line  between  the  head  of  the  river  and 
Duwamish  Bay  the  distance  is  about  8  miles.  By  the  sinuosities  of  the  river,  how- 
ever, the  distance  is  increased  to  14  miles.  The  floor  of  the  valley  is  low  and  flat, 
and  sublect  in  most  parts  to  overflow  during  freshets.  The  repeated  overflows  have, 
by  the  aeposit  of  sediment,  raised  the  surface  of  the  valley  nearest  to  the  river, to  an 
elevation  nigber  than  that  of  the  more  distant  part  near  the  base  of  the  flanking 
hills,  a  slightly  elevated  river  ridge  having  been  formed. 

From  the  outlet  of  Duwamish  River,  at  the  high- water  line  of  Duwamish  Bay,  to 
deep  water  of  the  bay,  there  is  a  distance  of  li  miles  over  a  shoal  mud  flat,  most  of 
which  is  bare  at  low  water. 

It  will  thus  be  seen  that  the  length  of  a  canal  from  Lake  Washington  to  deep  water 
of  Puget  Sound  will  be  at  least  12  miles,  with  such  increase  as  may  be  due  to  any 
obstructions  to  direct  alignment  that  will  upon  definite  survey  be  encountered. 

With  locks  so  located  upon  the  line  of  the  canal  that  the  excavation  wonld  be  a 
minimum,  there  would  be  at  least  7,000,000  cubic  yards  of  excavation  for  a  canal 
prism  having  a  width  at  bottom  of  80 feet,  and  at  water  surface  of  160  feet,  and  carry- 
ing a  depth  of  water  of  26  feet. 

But  owing  to  the  large  volume  of  water  which,  at  the  time  of  floods,  enters  the 
Duwamish  River  from  Cedar  and  White  rivers,  an  enlargement  of  the  canal  to  a 
very  considerable  magnitude  would  be  required,  that  the  current  induced  by  the 
freshets  would  be  reduced  to  a  velocity  that  would  not  materially  impede  naviga- 
tion or  threaten  destruction  to  the  embankments  of  the  canal ;  or  such  flood  waters 
must  be  carried  off  in  separate  channels  exterior  to  the  canal  prism.^ 

Under  any  circumstances  the  volume  of  excavation  would  be  largely  increased 
over  that  stated.    This  increase  would  probably  equal  or  exceed  in  quantity  Uiat  of 
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the  canal  prism,  makiug  the  total  exeavation  for  a  canal  by  this  route  exceed  14,- 
000,000  cubic  yiu-ds. 

Much  of  the  excavation  through  the  valley  of  the  Black  River  (which,  however, 
IB  a  small  part  of  the  entire  excavation)  would  be  of  rock.  The  large  mass,  how- 
ever, of  the  entire  excavation  will  probably  be  of  eaey-cuttinff  sedimentary  material. 

White  and  Cedar  rivers  at  the  time  of  freshets  carry  down  large  amounts  of 

fravelj  sand,  and  mud,  which,  being  deposited  in  the  lower  channel,  will  require  to 
e  periodically  removed. 

Without  attempting  to  make  a  close  estimate  of  the  cost  of  a  canal  over  this  route, 
involving  not  only  the  excavation,  but  also  the  construction  of  water- ticht  embank- 
ments throughout  nearly  the  entire  length  of  the  canal,  of  one  or  more  locks  with  a 
total  lift  of  34  feet,  and  of  waste  weirs,  the  compensation  for  land  occupied,  and 
other  expenfies  incidental  to  the  work,  it  may  safely  be  assumed  that  the  cost  of 
construction  and  of  maintenance  will  be  so  far  in  excess  of  that  of  a  canal  via  Lake 
Union  and  Salmon  Bay,  and  the  benefits  to  commerce  less  advantageous,  that  the 
further  consideration  of  this  pr^ect  is  not  warranted. 

In  the  western  shore  of  Lake  Washington,  nearly  midway  of  its  length,  is  an  open- 
ing about  2,000  feet  wide  between  low  headlands  leading  into  Union  Bay.  This  bay 
is  nearly  circular  in  shape  and  about  li  miles  in  diameter.  Its  extreme  western  mar- 
gin approaches  the  shore  line  of  the  eastern  arm  of  Lake  Union  at  a  place  hereto- 
fore referred  to  as  "The  Portage,"  where  the  divide  is  narrow  and  low.  This  place 
offers  the  only  remaining  possible  canal  outlet  from  Lake  Washington  in  the  direc- 
tion of  Pnget  Sound. 

Union  Bav  is  very  shoal  tlironghout  nearly  its  entire  ext<int,  and  has  a  bottom  of 
soft  ooze  of  considerable  depth.  A  canal  line  through  the  bay  would  cut  into  this 
material  for  a  length  of  4,600  feet. 

The  caual  cut.through  "The  Portage*'  will  be  2,600  feet  long,  and  the  inaterial,  as 
indicated  by  the  walls  of  the  existing  eaual,  will  bo  cement  gravel  and  hardpan. 

bi  Lake  Union,  from  the  western  end  of  "  The  Portage"  cut,  to  a  depth  of  26  feet, 
the  distance  Is  5,600  feet.  Near  "  Th  e  Portage  "  on  this  line  the  descent  is  abrupt  to  a 
depth  of  18  feet  at  a  distance  of  700  feet.  Over  the  remaining  distance  to  26  feet 
depth  the  bottom  falls  gradually  with  but  little  undulation. 

The  low- water  level  of  Lake  Washington  is  6.6  feet  higher  than  that  of  Lake  Union. 
The  flood  marks  of  Lake  Washington  indicate  a  level  2.8  feet  higher  than  the  low- 
water  level. 

Between  Lake  Union  and  Puget  Sound  is  a  high  ridge  cut  by  a  low  and  wide 
valley  at  the  western  end  of  the  extreme  western  arm  of  the  lake.  Through  this 
valley  the  natural  drainage  of  the  lake  finds  its  outlet  to  the  head  of  Salmon  Bay, 
an  arm  of  Puget  Sound. 

At  the  extreme  south  end  of  the  lake  are  two  depressions  in  the  ridge  separating 
the  lake  from  Duwamish  Bay.  Tlieae  depressions  are  referred  to  in  the  report  of 
General  Alexander,  dated  December  15,  1871,  where  they  are  designated  as  possible 
canal  routes.  They  are  in  that  report  designated,  respectively,  as  the  "Mercer  Farm 
Route"  and  the  "iframway  Route."  The  distance  between  the  lake  and  bay  by  the 
former  route  is  5,100  feet,  and  by  the  latter  route,  6,310  feet,  and  the  maximum  ele- 
vations 108  and  105  feet  respectively. 

At  the  time  of  this  first  examination  of  these  routes  (nearly  twenty  years  agg) 
the  land  traversed  by  them  was  for  the  most  part  wild  and  unimproved,  with  an 
occasional  clearing  which  added  but  little  to  its  value.  Much  of  the  land  in  the 
vicinity  was  then,  and  remained  for  many  years  later,  public  land  subject  to  entry 
nnder  the  homestead  and -preemption  laws,  not  having  sufficient  value  to  attract  the 
attention  of  settlers.  The  shores  of  the  lake  and  bay  at  the  termini  of  these  routes 
were  unimproved  and  unoccupied  except  by  the  cheaply  constructed  and  temporary 
landings  of  the  Seattle  Coal  and  Transportation  Company,  who  at  that  time  operated 
a  tramway^ver  one  of  the  routes  in  tiie  transportation  of  coal,  the  need  of  which 
would  have  been  obviated  upon  the  construction  of  a  canal.  Seattle  at  that  time 
was  a  village  covering  a  very  small  area  and  having  a  population  of  about  1,200. 
It  was  surrounded  by  dense  forests  traversed  by  few  wagon  roads  and  trails. 

According  to  the  recent  census, the  city  of  Seattle  has  a  population  of  45,953.  The 
improvement-s  of  the  city  of  Seattle  now  extend  to,  and  far  beyond,  the  location  of 
these  canal  routes.  Streets  have  been  laid  out,  opened,  and  improved;  costly  manu- 
facturing establishments,  stores,  warehouses,  and  dwellings  have  been  erected, 
and  the  district  changed  to  busy  industrial  adjuncts  to  Seattle,  or  to  residential 
suburbs.  The  water  fronts  on  Lake  Union  and  on  Duwamish  Bay  are  occupied  by 
industrial  establishments,  warehouses,  and  shipping  wharves. 

As  a  result,  the  value  of  the  land  traversed  by  these  routes  has  during  thepast  twenty 
years  increased  to  figures  of  large  proportions,  and  the  conditions  which  warranted 
the  consideration  of  a  project  for  the  construction  of  a  caual  over  either  of  theroutes 
are  now  so  radically  cnauged  that  the  consideration  of  such  a  project  may  with 
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reason  be  abandoned  in  favor  of  the  ronte  via  the  valley  of  the  natural  ontlet  ^i  the 
lake  to  the  head  of  Salmon  Bay. 

The  last  named  valley  extends  from  Lake  Union  to  the  head  of  Salmon  Bay,  a  dU- 
tance  of  6,700  feet.  The  floor  of  the  valley  is  brood  and  low,  its  elevation  at  iJie  up- 
per end  being  but  a  few  feet  higher  than  the  low-water  level  in  Lake  Union,  and 
below  that  level  at,  and  near  Salmon  Bay.  The  entire  area  of  the  floor  of  this  valley 
has  been  laid  off  into  town  lots  upon  which  a  few  cheaply  constructed  buildings 
and  a  few  sawmills  have  been  erected,  the  removal  of  some  of  which  will  be  required 
upon  the  construction-  of  a  canal. 

To  the  north  of  this  valley  and  of  Salmon  Bay  the  hills  rise  to  a  high  and  extensive 
undulating  plateau.  To  the  south  lies  Duwamish  or  Elliott  Baj,  separated  by  a 
high  and  broad  plateau  through  which  is  a  low,  narrow,  and  straight  gap  connect- 
ing the  head  of  Salmon  Bay  with  Smiths  Cove,  an  •  indentation  in  the  north  end  of 
Duwamish  Bay.  Through  this  gap  the  distance  is  5,000  feet  between  high-water 
lines  and  the  maximum  elevation,  49  feet  above  extreme  low  water  of  Pnget  Sound, 
in  both  Smiths  Cove  and  Salmon  Bay  are  extensive  mud  fl^ts,  bare  at  low  water. 
Through  this  cap  the  lines  of  the  Seattle,  Lake  Shore  and  Eastern  Railway  Com- 
pany, and  of  tae  Seattle  and  Hontana  Railway  Company,  pass  on  their  routes  from 
Seattle  to  the  north  and  east. 

From  its  head  Salmon  Bay  extends  in  a  Tiesterly  direction  a  distance  of  2  miles  to 
Puget  Sound,  at  the  inner  edge  of  Shilshole  Bay,  &om  whence  the  distance  to  deep 
water  is  nearly  one-half  mile  over  a  sand  beach,  much  of  which  is  above  the  level 
of  the  low-tide  plane. . 

Estimates  of  tne  cost  of  construction  have  been  prepared  for  a  canal  connecting 
the  lakes  ^vith  Puget  Sound,  both  on  the  routes  from  Shilshole  Ba^  and  from  Smiths 
Cove  to  the  head  of  Salmon  JBay,  and  thence  by  a  common  route  via  Lake  Union  and 
''The  Portage'' to  Lake  Washington,  and  also  from  Lake  Washington  to  Lake 
Samamish  via  the  valley  of  Samamish  River.  These  estimates  ore  ^iven  in  detail 
in  the  Appendix  and  are  stated  in  their  totals,  as  follows: 

TOTALS  OF  ESTIMATES. 

A.  From  Puget  Sound  to  head  of  Salmon  Bay: 

1.  Via  Shilshole  Bay $1,019,319.61 

2.  ViaSmithsCove 1,564,721,61 

B.  From  head  of  Salmon  Bay  to  Lake  Union : 

Via  the  valley  of  the  outlet  to  the  lake 606,000.00 

C.  From  Lake  Union  to  Lake  Washington: 

Through  "The  Portage" '. 1,122,706.75 

D.  From  Lake  Washington  to  Lake  Samamish : 

Via  the  valley  of  Samamish  River 4, 927, 230. 00 

To  these  estimates  of  the  cost  of  construction  between  Pugot  Sound 
and  Lake  Union,  either  via  Shilshole  Bay  or  Smiths  Cove,  must  be  • 
added  the  estimated  cost  of  changing  the  location  of  the  Seattle, 
Lake  Shore  and  Eastern  and  of  the  Seattle  and  Montana  railways.         ^  832. 97 
And  of  raising  mills,  dwellings,  stores,  etc.,  in  the  town  of  Ballard . . .        1^,000. 00 
Detailed  estimates  of  these  are  given  in  the  Appendix. 

In  case  of  the  construction  of  the  canals  by  both  the  Shilshole  Bay  and  Smiths 
Cove  routes,  $27,500  should  be  deducted  from  the  summary  estimate  for  the  cost  of 
the  dam  at  the  narrows  in  Salmon  Bay,  which  in  that  case  will  be  omitted. 
The  foregoing  estimates  are  summed  up  for  different  combinations  as  follows: 

I. — Puget  Sound  to  Lake  Union, 

a.  Via  Shilshole  Bay :  ,  ^ 

Puget  Sound  to  head  of  Salmon  Bay .  1^1^  019,  ?^tP.  61 

Head  of  Salmon  Bay  to  Lake  Union 506,000.00 

Change  of  railway  location 89, 832. 97 

Raising  mills,  etc.,  in  Ballard 165,000.00 

Total , 1,780,162.48 

b.  Via  Smiths  Cove : 

Pugot  Sound  to  head  of  Salmon  Bay 1,664,721.61 

Head  of  Salmon  Bay  to  Lake  Union 506,000.00 

Change  of  railway  location 89,832.97 

Raising  mills,  etc.,  in  Ballard 165,000.00 

Total 2,325,564.48 
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c.  Via  Shilshole  Bay  and  Smiths  Covo  combined : 

Paget  Sound  to  head  of  Salmon  Bay,  via  Shilshole  Bay $1, 019, 319. 51 

Via  Smiths  Cove $1,564,721.51 

Less  cost  of  dam 27,500.00 

1,537,221.51 

Headof  Salmon  Bav  to  Lake  Union 506,000.00 

Change  of  railway  location 89, 832. 97 

Raising  mills,  etc.,  in  Ballard 165,000.00 

Total 3,317,378.99 

Adding  to  each  of  these  estimates  the  estimated  cost  of  construction  between 
Lakes  Imion  and  Washington,  the  following  estimates  are  obtained : 

II. — Puget  Sound  to  Lake  Washington, 

a.  Via  Shilshole  Bay ^,902,859.28 

h.  Via  Smiths  Cove 3,448,261.23 

0.  Via  Shilshole  Bay  and  Smiths  Cove  combined 4, 440, 080. 74 

And  if  to  tfatoe  last  estimates  the  estimated  cost  of  construction  between  Lakes 
Washington  and  Samamish  be  added,  the  entire  cost  of  the  canal  connecting  Lakes 
Samamish,  Washington,  and  Union  with  Paget  Sound  under  the  different  projects 
is  obtained  as  follows: 

III. — Puget  Sound  to  Lake  Samamish. 

a.  Via  Shilshole  Bay $7,830,089.23 

6.  Via  Smiths  Cove 8,375,491.28 

0.  Via  Shilshole  Bay  and  Smiths  Cove  combined 9, 367, 310. 74 

All  estimates  through  the  higher  lands  are  based  upon  excavation  of  a  canal 
prism  having  a  cross  section  as  shown  on  the  accompanying  mapj  the  bottom  of  the 
canal  to  be  %  feet  wide  and  side  slopes  li  horizontal  to  1  vertical  up  to  the  tow 
path  or  lower  berme,32  feet  above  the  bottom;  the  depth  of  water  in  the  canal  to  be 
26  feet.  In  the  deeper  excavation  the  slopes  above  the  towpath  or  lower  berme  to 
be  1  horizontal  to  1  vertical,  with  narrow  oermes  at  each  20  feet  of  excavation. 

Through  Salmon  Bay,  interior  to  the  outer  locks  and  through  the  shoals  in  Lakes 
Union,  Washington,  and  Samamish,  and  in  Union  Bay,  the  estimates  contemplate 
the  excavation  of  a  channel  200  feet  wide  carrying  26  feet  depth  of  water.  Exterior 
to  the  locks  of  Salmon  Bay  and  Smiths  Cove  the  width  of  channel  is  increased  to 
300  feet,  with  a  depth  of  26  feet  of  water  at  the  lowest  high  tide. 

The  locks  at  the  outlet  of  the  canal  systems  both  at  Salmon  Bay  and  Smiths  Cove 
are  to  be  placed  near  to  Puget  Sound,  raising  the  water  in  the  canal  between  tJiem 
and  Lake  Union  to  the  level  of  the  lake.  Each  of  the  locks  will  have  a  lift  of  16.7 
feet  at  low  high  water  and  26.1  feet  at  extreme  low  water. 

The  lock  at  the  Portage  provides  for  a  lift  of  8.1  feet,  the  difference  of  level  be- 
tween the  low-water  level  of  Lake  Union  and  the  extreme  flood  level  of  Lake  Wash- 
ington. This  lock  is  to  be  placed  at  the  head  of  Lake  Union  and  adjoining  the  ex- 
cavation at  the  Portage. 

The  lock  between  the  waters  of  Lakes  Washington  and  Samamish  provides  for  a 
lift  of  lOi  feet,  the  difference  of  level  between  the  low- water  level  of  Lake  Washing- 
ton and  the  high- water  level  of  Lake  Samamish.  Upon  the  excavation  of  the  canal 
in  the  Samamish  River  Valley,  a  freer  outlet  of  the  waters  of  Lake  Samamish  will 
be  offered,  and  the  rise  in  that  lake,  which  is  caused  by  the  present  restricted  chan- 
nel, will  be  reduced,  thereby  lessening  the  lift  required  in  the  lock.  This  lock  is 
located  at  the  outlet  of  the  river  at  the  head  of  Lake  Washington. 

The  projects  contemplate  the  construction  of  masonry  locks  provided  with  an 
upper  and  a  lower  lock  gate  and  a  guard  gate  constructed  of  steel,  all  necessary 
capstans,  inlet  and  outlet  valves,  and  hydraulic  engines  to  operate  them,  the  power 
to  be  supplied  by  turbine  wheels.  The  locks  are  to  have  a  clear  width  of  50  leet  at 
the  gates  and  in  the  main  lock  prism,  And  a  length  to  accommodate  vessels  400  feet 
long. 

Independent  estimates  have  been  made  for  all  locks  wherein  the  masonry  has  been, 
as  far  as  practicable,  replaced  by  structures  of  timber. 

Substituting  such  structures,  the  cost  of  the  respective  locks  will  be  reduced  as 
follows : 

Difltarenoe  in  eovL 

Lock  at  outlet  at  Salmon  Bay $276,000 

Lock  at  outlet  at  Smiths  Cove 276,000 

Lock  at  the  Portage 253,000 

Lock  at  head  of  Lake  Washington- 271,000 

Digitized  by  VjOOQIC 
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In  the  following  table  are  given  the  lengths  of  the  several  reaches  of  canal  on  the 
roate  via  Shilshole  Bay,  including  the  lengths  of  the  intermediate  reaches  iii  Lakes 
Union  and  Washington,  where  no  improvements  are  required. 

Miles. 
From  deep  water  of  Paget  Sound  to  head  of  Salmon  Bay  and  point  common 

with  Smiths  Cove  Canal 2.84 

Fremont  Canal  and  approaches 1.02 

Lake  Union  (no  improvement  required) 1.50 

Portaffe  Canal  and  approaches 2.42 

Lake  Washington  (no  improvement  required) 8.25 

Samamish  YiJley  Canal  and  approaches 14.07 

From  these  data  the  following  tahle  of  lengths  is  deduced: 

From  Puget  Sound  to  Lake  Union 3.86 

From  Puget  Sound  to  Lake  Washington : 7.78 

From  Puget  Sound  to  Lake  Samamish 90.10 

The  len^h  of  the  reach  from  deep  water  of  Pucet  Sound  at  Smiths  Cove  to  a  con- 
nection with  the  route  via  Shilshole  Bay,  at  the  nead  of  Salmon  Bay,  is  2.59  miles. 

No  data  concerning  the  rainfall  in  the  immediate  vicinity  of  the  area  of  the  drain- 
age hasins  of  the  lakes  are  to  he  obtained.  The  nearest  approach  to  such  informa- 
tion is  furnished  by  the  continuous  observations  of  rainfall  since  the  beginning  of 
1878,  made  on  Bainbridge  Island,  which  lies  at  the  west  side  of  Puget  Sound,  abent 
12  miles  due  west  of  the  middle  of  Lake  Washington. 

The  following  table  gives  the  total  amount  of  rainfall  for  each  year  at  the  locality 
named: 


Year. 

Bainfall. 

YeM. 

Bainlan. 

Ig7g      

Inehes. 
46.38 
64.87 
49.85 
63.82 
42.  S3 
84.86 
84.08 

1886 

Indus. 
43^68 

1879 

1886 

84.98 

1880, 

1887 

4aM 

1881 

1888 

SA.97 

1882 

1889 

27.88 

1883 

1890 ". 

SOlM 

1884 

The  record  for  the  year  1890,  by  months,  is  as  follows: 


Year. 


Bainfkll. 


Year. 


BalnfidL 


Jannary. 
I^ebruary 
Maroh... 
April.... 

MSy 

Jane 


Inshes. 

7.71 
4.88 
2.90 
1.64 
1.08 
L66 


July 

August 

September 
October. . . 
November 
December 


0.60 
0.96 
0.07 
8L00 
0.74 
6.89 


From  the  first  table  it  will  be  seen  that  the  average  rainfall  per  annum  for  the 
thirteen  years  is  41.74  inches,  and  for  the  last  five  years,  34.82  incnes. 

The  second  table  shows  tnat  the  greatest  precipitation  occurs  in  December  and 
January,  when  nearly  45  per  cent  of  che  whole  annual  rainfall  is  precipitated,  and 
that  the  months  of  July,  August^  and  September  cover  a  dry  period  wiien  the  pre- 
cipitation is  less  than  0.3  per  cent  of  the  total. 

The  data  upon  which  to  estimate  the  amount  of  the  evaporation  from  the  surface 
of  the  drainage  basins  and  lakes  are  not  obtainable,  but  from  the  fact  that  at  aU 
times,  except  when  checked  by  a  rise  in  the  waters  of  Cedar  and  White  rivers,  then 
is  an  outflow  from  Lake  Washington  through  Black  River,  it  is  evident  that  the 
supply  from  the  drainage  basins  exceeds  at  all  times  the  evaporation.  The  amount 
of  tnis  excess  during  the  dry  seasons  it  is  impossible  to  determine  upon  any  data  at 
present  available. 

An  examination  of  the  tide  tables  for  the  Pacific  coast,  for  1891,  shows  that  the 
average  height  of  all  the  tides  during  the  months  of  July,  August,  and  September, 
referred  to  tne  plane  of  extreme  low  water,  is  10.6  feet^  and,  as  the  low- water  level 
of  Lake  Union,  after  the  construction  of  the  canal,  will  be  25  feet  above  the  same 
plane,  the  average  lift  of  the  lock,  either  at  Salmon  Bay  or  Smiths  Covei  wiU  bo 
14.4  fiet.  *  OOgle 
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The  lift  of  tlie  lock  at  the  Portage  at  fhe  low- water  stage  in  both  lakes  is  6.6  feet, 
and  as  the  length  and  width  of  the  prism  of  this  lock  are  the  same  as  those  of  the 
locks  at  Puget  Sonnd,  the  relative  amonnts  of  water  discharged  in  one  lockage  at 
each  look  will  be  in  proportion  to  the  lift.  The  lock  at  Puget  Sound  will  conse- 
quently require  for  the  lockage  of  a  vessel  an  average  of  nearly  2.2  the  amount  of 
water  that  is  reqnired  for  the  same  work  at*the  Portage  lock. 

As  the  supply  of  water  from  the  basin  of  Lake  Union  is,  during  the  summer  months, 
practically  nothing,  all  the  water  required  for  the  lockage  at  the  outer  lock  during 
that  period  must  be  drawn  from  Lake  Washington. 

With  a  number  of  lockages  at  the  Portage  equal  to  that  at  the  outlet,  the  volume 
of  water  supplied  by  the  former  lock  will  be  less  than  one-half  that  required  for  the 
latter,  and  tiie  deficiency  must  be  supplied  from  Lake  Washington  by  a  channel  other 
than  that  through  the  Portage  lock.  In  the  projects  upon  which  the  estimates  have 
been  based  this  is  provided  K»r,  for  the  dry  season  of  the  year  by  an  independent  cul- 
vert or  channel. 

During  the  portion  of  the  year  when  the  water  supply  to  Lake  Washington  is  such 
as  to  keep  the  water  of  that  lake  at  a  higher  elevation,  this  deficiency  is  provided  for 
by  the  overflow  of  a  waste  weir  at  the  Portage  lock,  any  excess  not  required  at  Puget 
Sound  being  din>osed  of  by  a  similar  waste  weir  at  the  outer  lock. 

It  is  estimated  that  the  average  time  required  to  fill  or  to  supply  the  prism  of 
either  of  the  locks  at  Pn^et  Sound  will  be  ten  minutes,  and  that  ten  minutes  more 
will  be  consumed  in  moving  a  vessel  in  and  out  of  the  locks  and  in  opening  and 
shutting  the  gates,  or  that,  for  one  complete  lockage,  either  np  or  down,  twenty 
minutes  wiU  be  required. 

The  greatest  number  of  vessels  can  be  passed  through  either  of  the  locks  in  a  given 
time  by  passing  them  alternately  up  and  down,  and  under  such  conditions^  one  lock- 
fill  of  water  omy  will  be  used  in  passing  one  vessel  each  way. 
'  Under  the  assumption  as  to  the  time  of  operating  the  outer  lock,  one  vessel  can 
be  passed  each  way  throueh  the  lock  in  forty  minutes,  or  thirty-six  vessels  each  way 
in  twenty-four  hours,  ancEWlrty-six  lockfuls  of  water  will  be  required  for  the  work. 

The  following  are  the  areas  of  the  respective  drainage  basins,  and  of  the  water 
surfaces  which  they  contain : 

■     ■  ■   ■■  W  I  I 

Area  of 
Mrator 

Sa.  mUea.      , 
liAko  SamamiAh .... 
SamamialiBiver... 
Lake  Waahington. . 
Lake  Union 

Total 

The  cubic  capacity,  between  gates,  of  the  prism  of  either  of  the  locks  at  Puget 
Sound,  with  an  average  lift  of  14.4  feet,  is  302,400  cubic  feet.  As  the  inflow  to  Lake 
Washington  during  the  dry  season  of  the  year  is  in  excess  of  the  evaporation  from 
its  surface,  any  draft  upon  the  waters  of  that  lake  for  lockage  at  Puget  Sound  will 
be  in  part  supplied  by  the  excess,  which  will  be  diverted  from  the  outlet  at  Black 
River. 

Assuming,  however,  that  there  is  no  excess  to  supply  this  draft  in  part,  but  that 
all  of  the  lockage  water  required  tends  to  the  lowering  of  Lake  Washington,  it  is 
found  that  the  level  of  that  lake  will  be  reduced  by  continuous  lockages  during  the 
three  dry  months  to  the  extent  of  a  little  over  nine-tenths  of  a  foot.  Any  leakage 
of  water  at  the  outer  lock  in  excess  of  that  required  for  lockage  and  the  water 
necessary  to  operate  the  hydraulic  motors  at  the  lock,  will  increase  the  abatement. 
The  amount  of  the  leakage  will  depend  upon  the  construction  of  the  gates  and 
valves,  and  by  care  in  construction  can  be  reduced  to  a  small  amount.  The  water 
required  for  power  will  be  but  a  small  fraction  of  the  whole,  and,  until  data  for 
closer  computation  are  afforded,  may  be  ignored  as  immaterial  in  these  approxima- 
tions. 

Assuming  that  the  supply  during  the  dry  season  will  be  furnished  by  the  entire 
water  area  of  Lakes  Samamlsh  and  Washiugton  and  Samamish  River,  covering  an 
area  of  47.2  square  miles  as  against  38.9  square  miles  of  Lake  Washington  alone, 
the  abatement  due  to  the  lockages  during  the  three  dry  months  will  be  three- fourths 
of  a  foot. 

In  the  computations  upon  which  the  above  statements  are  based,  no  account  is 
taken  of  the  small  amount  of  rainfall  during  the  three  dry  months,  which  if  consid- 
ered would  decrease  the  computed  abatement  of  the  lakes. 
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Continuous  and  uninterrupted  operation  of  one  of  the  looks  on  Pnget  Sound  during 
an  entire  year  will  admit  of  13,140  double  lockages.  A  rainfall  of  4. 35  inches  during 
the  entire  year  drained  ftom~the  basins  of  Lakes  Washington  and  Sainamish  and  of 
SUmamish  River^  having  a  combined  area  of  393  square  miles,  will  supply  all  Hie 
water  required  for  the  total  annual  lockage. 

The  average  current  through  the  canal  due  to  the  water  required  for  lockage  ynU 
be  less  than  three  one-hundredths  of  a  mile  per  hour. 

Cedar  River,  entering  Black  River  about  a  half  a  mile  below  the  outlet  of  X^ake 
Washington,  is 'subject  to  annual  floods,  due  chiefly  to  the  melting  of  the  snow  at 
the  head  waters  of  that  river  in  the  Cascade  Mountains.  At  infrequent  intervals  in 
the  past,  this  flood  has  reached  large  proportions,  overflowing  for  a  short  time  the 
land  adjacent  to  the  outlet.  The  ordinary  annual  floods,  however,  do  not  overflow 
the  banks  of  the  river. 

During  the  height  of  these  floods  the  direction  of  the  current  in  Black  River  be- 
tween Lake  Washington  and  the  mouth  of  Cedar  River  is  reversed,  and  a  large  volume 
of  water  is  then  emptied  into  the  lake,  causing  a  very  marked  elevation  of  its  leveL 

In  former  years  the  Duwamish  River  was  more  obstructed  by  bars  and  drift  than 
at  present,  and  the  low  bottom  lands  in  that  valley  were  coverea  with  a  dense  growth 
of  brush,  which  impeded  the  flow  of  water  when  those  lands  were  submerge£  The 
subsequent  removal  of  obstructions  in  the  river  and  the  clearing  of  the  low  lands, 
permitting  a  much  freer  discharge  toward  Puget  Sound,  has  so  materially  checked 
this  reflux  into  the  lake  that  tne  fluctuations  of  its  level  have  been  reduced  from 
about  7  feet,  reported  as  the  maximum  of  former  years,  to  less  than  3  feet  in  recent 
years.  It  is  probable  that  the  last  noted  rise  in  the  level  of  the  water  may  be  some- 
what exceeded,  as  there  has  not  been  in  recent  years  any  extraordinary  flood  corre- 
sponding to  that  causing  this  former  maximum  rise. 

The  construction  of  the  canal  will  open  an  outlet  that  will  carry  off  to  Puget 
Sound,  through  Lake  Union  and  Salmon  Bay,  such  a  volume  of  water  that  wUl  tend 
to  further  reduce  the  range  of  fluctuation  in  Lake  Washington,  without  inducing  a 
current  that  will  interfere  with  the  traffic  on  the  canal  c#endanger  its  hanks.  The 
effect  in  that  direction  of  the  relatively  small  discharge  through  the  existing  small 
canal  at  the  Portage  has  been  manifest  during  the  past  few  years. 

It  appears  probable,  therefore,  that  upon  the  recurrence  of  one  of  the  greater  floods 
after  the  construction  of  the  can^,the  rise,  by  reason  of  the  freer  outlet  offered  to  the 
water,  will  not  be  so  excessive  as  to  interfere  with  the  navigation  of  the  canal. 

The  fall  in  Black  River  is  such  as  to  admit  of  the  enlargement  of  its  channel  by 
deepening  the  rock  bottom  so  as  to  permit  a  larger  outflow  from  Cedar  River  to  the 
Duwamish  River. 

The  following  table  shows  the  fall  of  the  surface  of  the  water  in  Black  River,  at 
the  time  of  survey,  over  a  distance  of  8,300  feet,  from  the  lake : 


Distanoe 
from  Lake 
Washing- 
ton. 


Interval. 


Elevation 
above 
datum. 


Fan. 


Bate  of 
fUl.-foot 

per 
hnndrad. 


Lake  Washington 

Head  of  Cedar  Rapid  . . . 
Mouth  of  Cedar  Rapid. 
Foot  of  Cedar  Rapid. . . 

Station  45 

Connty  road  bridge 

Railroad  bridge 


Feet, 
0 
8,100 
8,000 
4,600 
6,700 
0,600 
8,300 


Feet. 


3,100 
600 
900 

1,200 
900 

1,700 


Feet, 
33,1 
33.1 
32.6 
80.8 
20.5 
26.6 
26.7 


Feet. 


0.0 
0.6 
1.7 
1.8 
LO 
L8 


0.00 
0.13 
0.10 
0.11 
0.11 
0.U 


In  the  early  consideration  of  the  canal  project  the  equalization  of  the  levels  of 
Lakes  Washington  and  Union  was  considered  :  First,  by  lowering  the  level  of  Lake 
Washington  to  that  of  Lake  Union;  second,  by  raising  the  level  of  Lake  Union  to 
that  of  Lake  Washington ;  and  third,  by  bringmg  the  levels  of  both  lakes  to  one  in> 
termediate  between  the  two. 

All  of  these  schemes  dispense  with  the  need  of  a  lock  at  the  Portage. 

In  those  wherein  the  water  of  Lake  Union  is  raised,  the  amount  of  excavation  in 
the  canal  prism  between  that  lake  and  the  outer  locks  will  be  decreased,  but  the 
cost  of  the  locks  will  be  increased  by  reason  of  the  greater  lift  required  to  be  given 
to  them. 

The  structures  on  the  lake  front  are  built  to  the  present  water  level,  and  should 
the  water  materially  be  raised,  extensive  and  costly  changes  would  be  required  in 
such  structures. 

The  raised  lake  level  being  carried  through  to  the  outer  looks  at  Pnget  Sonnd,  the 
lower  parts  of  the  town  of  Ballard  and  other  lowland  a^acent  to  Salmon  Bay, 
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which,  noder  the  projecte  adopted  in  the  estimates,  are  suhmeiged,  wonld  be  flooded 
to  a  greater  depth,  and  the  area  of  submerged  land  lar^jely  increased;  to  such  an 
extent,  indeed,  as  to  increase  the  measure  of  damages  largely  in  excess  of  that  of 
any  adyantages  that  might  be  derived  from  such  a  scneme. 

The  lowering  of  the  level  of  Lake  Washington  to  any  considerable  extent  would 
check  the  outflow  thf ough  Black  River,  or  stop  it  altogether,  and  draw  from  Cedar 
River,  especially  during  its  flood,  a  larger  ^art  of  its  waters.  In  that  case  an  out- 
let for  the  entire  water  of  the  drainage  basins  of  the  lakes,  together  with  a  part  of 
the  waters  of  Cedar  River  largely  in  excess  of  that  now  emptying  into  the  lake, 
would  have  to  be  provided  for  through  the  canal.  This  would  materially  interfere 
with  the  navigation  of  the  canal,  not  only  during  the  time  of  floods,  but  for  some 
time  l^ereaffcer,  until  the  accumulated  waters  had  passed  off. 

Under  such  a  scheme,  the  amount  of  the  excavation  at  the  Portage  would  be  very 
materially  increased. 

It  is  very  doubtful  whether  it  is  practicable,  to  lower,  through  a  canal  of  the  stand- 
ard cross-section  to  be  cut  through  at  the  Portage,  the  surface  of  the  water  in  Lake 
Washington,  containing  an  area  of  38.9  S(mare  miles,  to  the  level  of  Lake  Union, 
and  that  of  Lake  Samamish  and  Samamish  Kiver,  containing  an  area  of  8.3  square 
miles  attendant  upon  it. 

The  want  of  reliable  data  of  the  amount  of  rainfall  and  evaporation  in  this  dis- 
trict; of  the  duration  and  rate  of  fall  during  the  heaviest  precipitation;  of  the 
retardation  of  such  precipitation  on  its  way  to  the  lakes,  and  of  the  volume  of  dis- 
charge through  the  channels  of  Samamish  and  Black  rivers,  under  various  condi- 
tions of  elevation  of  water  surface  in  the  lakes,  precludes  any  estimate  of  the  effect 
of  the  inflow  and  outflow  upon  the  lakes. 

The  ratio  of  the  area  of  the  larger  drainage  basin,  containing  Lakes  Samamish, 
Washington,  and  the  Samamish  River,  to  the  entire  water  area  oi  the  basin  is  8. 33, 
and  to  the  area  of  Lake  Washington  alone  10.10.  These  figures  represent  also  the 
ratio  of  rise  in  the  lakes  to  depth  of  rainfall,  if  such  rainfall  were  entirely  to  find  its 
way  without  impediment  t<^he  lake  and  the  outflow  were  at  the  same  time  prevented. 
As,  however,  the  rainwater  is  retarded  on  its  way  to  the  lake  and  the  discharge  is 
increased  as  the  lake  rises,  a  rise  to  the  extent  denoted  by  these  figures  will  not  occur. 
Only  in  the  event  of  a  heavy  rainfall  continuous  for  a  long  time  can  there  be  anv 
material  rise  in  the  surface  of  the  water  of  the  lakes,  and  upon  the  abatement  of  such 
excessive  rainfall  the  lowering  of  the  water  surface  will  speedily  follow  by  reason 
of  the  uninterrupted  outflow.  Heavy  rainfalls  are  of  rare  occurrence  in  this  country. 
The  rainfall  during  the  rainy  season  is  such  as  to  make  the  supply  to  the  lakes  nearly 
uniform. 

The  excavations  along  the  lines  of  railroads  and  streets,  in  the  small  canal  through 
the  Portage  and  in  the  ditch  connecting  Lake  Union  with  Salmon  Bay,  show  that 
the  material  of  the  upland  in  the  vicinity  of  the  proposed  canal  is  largely  composed 
of  cement  gravel,  and  hardpan,  with  occasional  beds  of  loose  gravel  and  sand.  No- 
where in  the  vicinity  is  rock  exhibited  except  in  the  case  of  infrequent  granite  bowld- 
ers. The  nearest  rock  in  place  is  a  soft  sandstone  ledge  which  crosses  Lake  Wash- 
ington in  nearly  east  and  west  direction  at  the  south  end  of  Mercer  Island  and  crops 
out  in  the  Duwamish  Valley  a  short  distance  above  the  mouth  of  the  Duwamish 
River.    This  ledge  is  nowhere  nearer  than  6  miles  to  the  proposed  canal. 

In  the  gap  between  Salmon  Bay  and  Smiths  Cove  the  railroad  excavation  which 
has  been  madoihas  been  through  loose  sand  and  gravel  easily  moved.  It  is  probable 
that  the  deeper  excavation  required  for  the  oanal  will  be  largely^  in  harder  material. 

In  Smiths  Cove  and  Salmon  Bay  the  bottom  is  of  soft  mud,  with  a  substratum  of 
hard  material.  The  notes  of  pile-driving  on  the  line  of  the  Seattle  and  Montana 
Railroad  show  the  depth  of  soit  material  in  Smiths  Cove,  except  near  the  high- water 
mark,  to  be  from  30  to  50  feet,  and  throughout  a  greater  part  of  their  line  across 
Salmon  Bay  to  be  from  20  to  30  feet  deep,  the  hard  material  being  below  the  limit  of 
a  canal  excavation. 

The  area  of  deep  soft  mud  in  Salmon  Bay  does  not  probably  extend  beyond  the 
wider  parts  of  the  bay.  At  and  below  the  narrows, the  depth  of  soft  mud  is  probably 
less,  but  as  the  depth  of  excavation  for  the  oanal  is  much  less  there,  than  where  the 
deeper  mud  occurs,  the  canal  excavation  will  probably  not  to  any  extent  encroach 
upon  the  harder  substratum. 

The  bottom  of  Lake  Union,  wherever  excavations  will  be  required,  is  of  stiff  clay. 
In  Union  Bay  the  ooze  forming  the  bottom  is  of  considerable  depth.  The  character 
of  the  substratum  is  not  known,  but  it  is  probably  of  hard  material  similar  to  that 
exposed  in  the  adjacent  cut  through  the  Portage. 

Elsewhere  along  the  line  of  the  canal  between  Puget  Sound  and  Lake  Washington 
the  material,  with  but  little  exception,  will  probably  be  found  to  be  cement  gravel 
and  hardpan. 

The  material  of  the  surface  in  the  Samamish  Valley  is  an  alluvium,  the  depth  of 
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which  is  unknown  except  at  a  few  placee  in  the  npper  port  of  the  Talley  and  at  the 
abrant  bends  neav  Lake  Washington,  where  gTavel  and  hard  material  are  shown. 

Lake  Union  has  an  area  of  H  square  nules.  The  length  along  its  axis  is  3^^  miles 
and  the  length  of  shore  line  following  its  principal  indentations  is  8i  miles.  Tlia 
greatest  depth  of  water  is  60  feet,  averaging  50  feet  over  a  large  extentyexcept  at  and 
near  the  head  of  the  lake,  at  the  Portage,  where  the  water  shoals.  The  shores  «re 
abmpt.    This  lake  affords  good  anchorage  ground. 

Lake  Washington  has  an  area  of  38.9  square  miles,  and  a  len^h.  measured  from 
north  to  south,  of  18^  miles.  The  length  of  the  main  shore  line  is  50  miles,  and  that 
of  Mercer  Island  Hi  miles.  The  ^eatest  width  is  4^  miles  at  the  head  of  Mercer 
Island^  and  the  average  width  a  little  more  than  2  miles.  Excepting  at  the  upper 
and  lower  ends  of  the  lake, and  in  the  few  small  bays  along  the  snore,  no  shoals  haye 
been  discovered.  The  shores,  except  at  the  shoals,  are  abrupt  and  fall  rapidly  to  a 
depth  exceeding  20  fathoms.  It  is  reported  on  credible  authority  that  la  many 
places  the  depth  exceeds  100  fathoms. 

Lake  Samamish  has  an  area  of  8  square  miles  and  a  length  of  7  miles,  with,  a 
length  of  shore  line  of  18  miles.  The  greatest  width  is  1^  mnes  and  the  average  a 
little  over  1  mile.  The  shores  are  generally  abrupt.  A  depth  of  from  50  to  60  feet 
is  quite  uniformly  maintained.  The  shoals  at  the  head  and  foot  of  the  lake  are  of 
small  extent. 

Very  respectfully,  your  obedient  servant, 

Phiuf  G.  Eastwick. 

Capt.  Thomas  W.  Symons, 

Corps  of  EngineerUf  U.  8,  A. 


Appendix— Estimates  of  Cost, 
a. — ^from  puqet  sound  to  head  of  salmon' bat. 

Excavations  Cnbio  yards. 

ShilaholeBay 302,000 

Pool  below  lock 161,000 

Lock  pit 84,000 

Salmon  Bay 824,000 

Total 871,000at60oont8 $i35,90tl.M 

Masonry  look  at  Salmon  Bay : 
Indoanre  for  look  pit : 

Piles,  140, 28  feet  long,  3,920  linear  feet,  at  8  cents $313.60 

Driving  pUes,  140,  at  $3 420.00 

Lumber:  Feet,B.M. 

Wales,  3,400  linear  feet,  8  by  8  inches 18,000 

Plank,  15,000  square  feet,  3  inches 45, 000 

Total 63,000at$10,  630,00 

Iron  and  spikes:  Pounds. 

Drift  bolts, 420, 1  by  20  inches 700 

Cut  spikes,  6  inches 1,000 

Total 1,700  at  4  cents  68.00 

Erecting, 63,000  feet,B.M.,  at$10 630.00 

Embanunent,  spreading  and  packing  spoil  from  excavation, 

16,000  cubic  yards,  at  10  cents 1,600.00 


Masonry:  Cubic  yards. 

Main  lock  walls 32,000 

Guard-gate  recess  walls 2, 000 

Upper  lock-gate  recess  walla 1,300 

LiftwaU 220 

Invert  under  main  prism 3, 700 

Invert  under  head  bay 860 

Invert  under  tail  bav 250 

Upper  m  iter-siU  wal  1 60 

Double  lower  miter-sill  wall 140 

Btepdown 25 

Counterparts 670 

Culverts 1,600 


$8,66L( 


Total 42,225 

Classified  as  follows :    - 
Granite  coping,  quoins,  sills,  eto.,  900  cubic  yards,  at  $75 —      22, 500. 00 

Wall  and  culvert  facing,  1,700  cubio  yards,  at  $15 26, 500. 00 

Conorete,  40,225  cnbio  yards,  at  18.50 341,012.50 

880,919.Hi 
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Steel  look  gAtes: 

Guard  sat«,  26  tons,  at  $200 16,200.00 

Lower  lock  gate,  34  tons,  at  $200 6,800.00 

Upper  lock  gat^  16  tons,  at  $200 3,200.00 

Gate  bearings,  6  tons,  at  $500 8,000.00 

Gate laoboragea,  6 tons,  at$600 8,000.00 

Gatepost ancnoT straps,  6ton8,  at$500 ^ 3,000.00 

Power  boose  (including  fonndations  and  turbine  wells) lo|oool09 

Hacbinery  for  operating  locks  and  erecting  same: 

Turbines,  66 inches  dfiuneter,  2,  at$l,500 8,000.00 

Hydraolio  nte engines,  6,  at$SOO ! 3,000.00 

Hydraulic  sluice  gates  and  engines,  4,  at  $1,000 4, 000. 00 

HydrauUB  capstans  and  engines,  6,  at  $1,000 6, 000. 00 

Hydraulic  accumulator  pumps,  2,  at  $1,500 3,0b0.00 

Accumulator  reservoir 2,000.00 

Snubbing  posts,  6,  at$200 1,200.00 

Pipes  and  yalvea  to  connect  engines  with  accumulator  reser- 
voir   * i 3.000.00 

Supply  and  delivery  pipes  for  turbines 5, 000. 00 

'     30, 200. 00 

Dwelling  house  for  nte- tenders 6, 000. 00 

Electric-light  plant  Tor  lighting  locks 4,000.00 

Bemoval  c?  bulkheads 2,000.00 

^  ^       ,.     ^     X   xo,         ^  $468,W4.10 

Dam  flmd  embankment  at  Salmon  Bay : 

Excavation  for  foundation,  3, 000  cubic  yards,  at  50  cents 1, 500. 00 

Lumber.  270,000  feet  B.M.,  at$10 2,700.00 

Iron  ana  spikes,  26,000  pounds,  at  4  cents...! 1,040.00 

Brectins  timber  structure,  270,000  feet.  B.  M.,at$10 2,700.00 

Earth  and  puddle  tilling  of  dam :  , 

Puddle.  1,600  cubic  yards,  at  76  cents 1,200.00 

Earth  (spoil  from  excavation),  spreading  and  ramming  3,200 

cnblcyards,  ataOcents 640.00 

1,840.00 

Earth  embankment:   To  connect  dam  with  lock  walls  and 
shore  (spoil  from  excavation),  spreading  and  ramming  40,000 

cubic  yards,  at  160 0,000.60 

Stone  revetment:  To  protect  outer  slope  of  dam,  3,200  cubio 

yards,  at$2 6^400.00 

23,180.00 

026,66410 
Engineering  and  contingencies,  10  per  cent »...        93,665.41 

Total 2,019,810.61 

f.  Via  Smiths  (h9g. 

Excavation:  Cubio  yards. 

8bnithsCk>ve 223,000 

Pool  below  lock 178,000 

Lock  pit 84,000 

Boulevardent 003,000 

Salmon  Bay 249,000 

Total 1,607, 000,  at  60  cents $848,600.00 

Masonry  look  al  Smiths  Ck>ve:  Estimated  to  oost  the  same  as  that  at  Salm- 

onBay 468,074.10 

Dam  and  embankment  at  the  narrows  in  Salmon  Bay  26,000.00 

Wagon-road  bridge,  pier,  and  abutments,  including  electric  motor  to  operate 

<»000.00 

73,000.00 


Land  damages  and  right  of  way: 

21  acres  at  $1,000 $21,000.00 

17  acres  at  $3,000 61,000.00 


1,422,474.10 
Engineering  and  coDtingencies,  10  per  cent 142,247.41 

Total 1,664,72L61 

B.— FROM  HEAD  OF  SALMON  BAT  TO  LAKE  UNION. 

Excavation:  CnUo  yards. 

Fremont  Cut 701,000 

Shoal, foot  of  Lake  Union 13,000 

Total 714,000,  at  50 cents $367,000 

Wagon-road  bridges,  piers,  and  abntmants,  including  electric  motors  to  oper- 


AtBoss,lbridjge ^ $8,000 

At  Fremont,  1  bridge 8,000 

Electric  wire  line  to  connect  motors  at  bridges  with  dynsmo  i^  lock,  4 

VltoB.at$800 7:. 2,000. 
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Land  dBmafes  and  right  of  way,  20  acres  at$3,000 $00,000 

Benioval  ofaawmill,  dweUinga,  and  stores  at  Fremont 2&,000 

400,000 
Engineering  and  contingencies,  10  per  cent 48,000 

Total.' 608.000 

,C.— FROM  LAKE  UNION  TO  JJLKE  WASHINGTON. 

Excavation :  Cubic  yards. 

Shoal,  head  of  Lalte  Union 135,000 

LoclLpit 87,000 

Portage  cut 687,000 

Shoal,  Union- Bay 886,000 

Total 1«  124, 000,  at50cent8 $681,000 

Masonry  lock  at  Portage: 
Indoenre  for  lock  pit,  embankment  (spoil  from  excavation),  spreading,  and 
packing,  14,000 cnUo yards,  ait  10  cento $1,400.00 

Masonry:  Cubic  yards. 

Ouarct-gate  recess  walls 1,400 

Main  lock  walli 24,000 

Upper  lock-gate  recess  walls «...  1 .  400 

LfllwaU 115 

Invert  under  main  prism 8,700 

Invert  under  head  bay 360 

Invert  under  tail  bay 250 

Upper  miter-sill  wall 60 

Double  lower  miter-sill  wall 140 

Stepdown 20 

Counterparto 340 

Culverto 1,600 

Total 33,385 

Classified  as  follows : 

Granite  coping,  quoins,  sills,  etc.,  300  cubic  yardn,  at  $75 $22, 500. 00 

Wall  and  culvert  facing,  1.500  cubic  yards,  at  $15 22, 500. 00 

Concrete, 31,585  cubic  yards,  at  $8.60 288,472.50 

313,472.60 

Steel  lock  gates: 

Guard  gate,  16  tons,  at  $200 3,200.00 

Lower  lock  gate,  13  tons,  at$200 2,000.00 

Upper  lock  gate,  18  tons,  at$200 3,600.00 

Gate  bearings,  8  tons,  at  $500 3,000.00 

Gate  anchorages,  6  tons,  at  $500 3,000.00 

Gatepost  anchor  straps,  8  tons,  at  $500 3, 000. 00 

18,400.00 

Power  house,  including  foundations  and  turbine  wells 10, 000. 00 

Machinery  for  operating  locks  and  erecting  same: 

Turbines,  58 inches  diameter,  2,  at$l,50(r 3,000.00 

Hydraulic  gate  engines,  8,  at  $500 3,000.00 

Hydraulic  sluice  gates  and  engines,  4,  at$1.000 4,000.00 

Hydraulic  capstans  and  engines,  8,  at$l,000 8,000.00 

Hydraulic  accumulator  pumps,  2,  at$l,600 3,000.00 

Accumulating  reservoir 2,000.00 

Snubbing  posts,  8,  at  $200 1,200.00 

Pipes  and  vidves  to  connect  engines  with  accumulator  res- 
ervoir         8,000.00 

Supply  and  delivery  pipes  for  turbines 5,000.00 

80,200.00 

Dwelling  house  for  gate-tenders 6,000.00 

Electric-light  plant  for  lighting  locks 4,000.00 

Bemovalof  bulkheads 2,000.00 

884,472.60 

Dam  and  embankment  at  Portage: 

Excavation  for  foundation,  3,000  cubic  yards,  at  60  cento 1, 500. 00 

Lumber,  170,000  feet B.M.,  at  $10 1,700.00 

Iron  and  spikes,  15,000  pounds,  at  4  cen  ts 600. 00 

Erecting dmber  structure,  170,000feet,  B.M.,at$10 1,700.00 

Earth  and  puddle  filling  of  dam : 

Puddle,  800 cubic ya3^,  at75o 600.00 

Earth  (spoil  from  excavation)  spreading  and  ramming  1,000 

cubic  yards  at  20o 320.00 

020.00 

Earth  embankment  to  connect  dam  with  lock  walls  and  shore 
(spoil  from  excavation)  spreading  and  ramming  10,000  cubic 

yards  at  15c... f 1,600.00 

Stone  revetment  to  protect  outer  slope  of  dam,  2,000  cubic  yards 
St  $3 4,000.00 
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SInloe  gate  at  Portage  to  aiipply  water  for  outer  lock  daring  the 

dry  season $5,000.00 

Wagon-road  bridges,  piers,  wid  abuljucntj*,  inoludiiijr  I'lectric  mo- 
tors to  operate  same :  ' 

At  Latona,  one  bridge $8,000.00 

At  The  Portage,  one  bridge 12,500.00 

£lectrio-wire  line  to  connect  motors  at  bridges  with  dynamo 

atlock,  li  miles,  at  $500 753.00 

21, 250. 00 

Land  damages  and  right  of  way,  12  acres,  at  $500 6, 000. 00 

Extingoishment  of  existing  canal  rights 30, 000. 00 

1,020,642.50 
Engineering  and  contingoncios,  10  per  cent 102, 094.^ 

Total i 1,122,7061 75 

D.— FROM  LAKK  WASlIIN(iTON  TO  LAKE  SAMAMISH. 

Excavation  of  canal  prism :  Cubic  yards. 

Shoal,  head  of  Lake  Washington .' 455, 000 

Lock  pit 50.000 

Samamish  Valley  oat 6,770.000 

Total 7. 275. 000  at  50  coots..  $3, «87, 500. 00 

Excavation  of  drainage  ditches  at  sides  of  canal,  504,000  cubic  yards  at  50  ccnti« 252, 000. 00 

Masonry  lock  at  Lake  Washington,  complete - 410,  QUO.  00 

Dam  and  embankment  at  Lake  Washington 15, 000. 00 

Wagon -road  bridges.piers.  abutments  and  approaches.  9  bridges  at  $8,000 72. 000. 00 

Bailruad  bridges,  piers  and  abutments,  4  bndgve  at  $10,000 40. 000. 00 

Changes  and  rearhustraent  of  Seattle,  Lake  Shore  and  KiHt<»m  Railw.iy , la  000. 00 

Land  damages  and  right  of  way,  428  acres  at  ?10U 42, 800. 00 

4,479.300.00 
Engineering  and  contingencies,  10  per  crnt 447.  OIIO.  00 


Total 4,927,2;J0.00 

Change  of  railway  locations  at  and  near  Salmon  Bay. 

ESTIMATE  OF  COST. 

Excavation  32,000  cubic  yards,  at  ^  cents $0, 600. 00 

Embankments  (spoil  from  excavation)  spreading  104,000  cubic  yanls,  at  15  cents 15, 600. 00 

Double-track  trestle,  1,300  linear  feet,  at$9 11,700.00 

Single-track  trestle,  1,100  linear  foet,  at  $« 6, 600. 00 

Ihrawbridge  for  combined  rail  and  wagon  roadn,  including  picrH,  abutments,  and  electric 

motor  to  operate  same 15,(KX).00 

Baiaing  and  reatljusting  old  track  two-thirds  of  a  mile,  at  $400 266.67 

Removing  abandoned  track  3^  miles,  at  $400 1, 250. 00 

Kew  material  for  excess  of  new  location  over  old  location,  now  rails,  60  7>onnds  per  vard, 

19  tons,  at  $40 $760. 00 

Fish-phites.  2.200  pounds,  at  4  cents 88. 00 

Fish-plate  bolLs,  :«)0  pounds,  at  5  cents 15. 00 

CnmH-tiea.  9,000,  at  25  <<mjU 2, 250. 00 

Railroad  spikes,  18,000  pounds,  at  4  cents 720. 00 

^  3,  P33. 00 

Laving  new  track,  .11  miles  at  $800 .♦. 2, 666.  «r7 

Ballasting,  8,200  cubic  vanla.  at  75  cents 6,  l.'H).  00 

Right  of  way,  6  acres,  at  $1,500 9, 000. 00 

81,666.:^ 
Engineering  and  contingencies,  10  per  cent 8. 166. 63 

Total 89,832.97 


COMMUNICATION     OF      MR.    WESLEY     WILSON,    MANAGER    SEATTLE    COAL    AND    IRON 

COMPANY.  • 

Seaitle,  Was II.,  March  24y  1801, 
Gentlemen:  Having  been  advised  of  your  being  in  this  city  for  the  purpose  of 
looking  over  the  ground  of  the  proposed  route  of  said  canal,  and  obtaining  such 
information  as  to  the  necessity  of,  and  needs  to,  commerce  and  the  probable  advan- 
tage to  be  derived  therefrom,  I  would,  on  behalf  of  the  Seattle  Coal  and  Iron  Com- 
pany, beg  to  submit  the  following  for  your  information: 

Our  mines  are  located  at  Gilman,  King  County,  Wash.,  about  3  miles  distant  from 
the  head  of  Samamish  Lake. 
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OiiT  capacity  to  produce  ooal  eighteen  months  ago,  was  150  tons  per  clay.  Oar 
capacity  to-day  is  600  tons  per  day,  a  large  portion  of  .which,  say  350  to  400  tons  per 
day,  we  find  a  market  for  in  San  Francisco,  Cal.,  and  other  towns  and  cities  on  the 
Pacific  Coast.    ' 

South  of  us  we  have  also  sent  some  of  oar  coal  to  Honolula.  W§  expect  within 
the  next  year  or  two  to  he  able  to  increase  our  output  to  2,000  tons  or  more  per  day, 
most  of  which  will  require  to  he  shipped  by  water  to  points  of  consumption* 

We  find  ourselves  very  much  handicapped  by  the  enormous  expenses  of  maintain- 
ing bunkers  for  the  loading  of  coal  into  sea-going  vessels  in  the  salt  water  of  Puffet 
Soand,  by  reason  ot  the  ravages  of  the  teredo  on  the  piles  required  to  support  the 
'bankers  necessary  to  transfer  said  coal  &om  the  railroad  cars  to  the  vessels.  So  bad 
are  they  that  we  have  had  piles  entirely  destroyed  that  were  not  in  use  over  four 
months,  an^  we  have  found  the  average  life  of  an  unprotected  pile  to  be  not  over 
nine  monthi  and  the  cost  of  such  pih's  to  be  about  $5  each  when  in  place. 

The  cost  of  bunkers  erected  on  such  a  foundation  as  mentioned  is  yeryexpensive 
indeed,  and  when  the  foundation  gives  way  ft'om  causes  stated  it  is  almost  an  im- 
possibility to  replace  the  same,  on  account  of  there  being  no  way  to  get  new  piles 
driven  without  first  virtually  destroying  the  upper  structure. 

Our  present  facilities  we  regard  as  but  temporary  and  contain  no  storage  compart- 
ments, simply  enabling  us  to  dump  coal  from  cars  to  ship,  one  car  at  a  time,  which 
process  is  slow  and  expensive  and  causes  much  detention  to  vessels,  thereby  adding 
to  the  cost  of  transportation  on  account  of  such  detention.  We  have  expended  about 
$65,000  toward  the  erection  of  permanent  facilities  for  holding  coal  in  bankers,  and 
it  will  cost  us  at  least  $35,000  more  to  complete  same.  These  when  completed  wrU 
enable  us  to  give  quick  dispatch  to  vessels,  which  will  enable  us  to  secure  lower  rates 
for  transportation,  from  which  all  our  customers  will  derive  substantial  benefit  in 
the  decreased  cost  of  fuel.  Could  we  get  vessels  into  fresh  water  and  erect  extensive 
bunkers  there,  which  we  would  do,  the  cost  of  their  maintenance  would  be  merely 
nominal,  which  would  enable  us  to  still  further  reduce  the  cost  of  fuel  to  manufac- 
turers and  other  consumers,  which  would  assist  largely  in  building  up  manufacturing 
industries  on  the  Pacific  Coaet  as  against  foreign  competition  in  manufactured  pro- 
ducts, and  by  reducing  the  cost  of  fuel  from  our  mines  to  the  Pacific  Coast  would 
shut  out  very  much  of  the  foreign  coals  that  are  being  imported  to  San  Francisco 
and  other  points  on  the, coast,  thereby  enriching  our  own  citizens  by  keeping  the 
money  paid  for  same,  instead  of  impoverishing  them  by  having  to  send  the  money 
to  foreign  countries  to  pay  for  same. 

In  my  jndgnieut  the  benefits  to  be  derived  from  being  able  to  ^et  the  largest  sea- 
:oing  vessels  into  fresh  water  through  the  proposed  canal,  would  in  a  very  few  years 
e  simpljjr  almost  incalculable. 

You  will  please  bear  in  mind  that  I  have  spoken  of  one  industry  (coal)  only,  which 
is  only  one  of  many.  I  firmly  believe  that  all  the  foreign  shipments  of  ooal  going 
from  the  Pacific  North  wej^t  would  go  via  this  projected  waterway  in  the  near  future. 

For  information  as  to  the  tonnage  of  other  large  producing  companies  that  would 
be  immediately  tributary  to  this  route^  I  would  respectfully  refer  you  to  Jno.  L, 
Howard,  esq.,  manager  of  the  Oregon  Improvement  Company,  and  P.  B.  Cornwall, 
esq.,  president  Black  Diamond  Coal  Mining  Company,  both  of  San.  Francisco,  ana 
to  J.  L.  Coleman,  esq.,  secretary  of  the  Cedar  River  Coal  Company,  of  this  city:  All 
of  which  has  been  hastily  written  And  respectfully  submitted  in  the  hope  that  it 
may  aid  you  in  forming  your  conclusions  as  to  the  pressing  need  of  the  early  com- 
pletion of  this  almost  indispensable  outlet  for  traffic. 

I  beg  to  remain,  gentlemen,  with  kind  regards,  your  most  obedient 

Weslby  Wii^son,  Manofftr. 

Col.  G.  H.  Mkndkll, 

Maj.  THOMA8   H.  HANDIiirKY, 

Capt.  Thomas  W.  Symons, 

Chairmen  and  mvmhevH  of  the  Board  of  V.  S.  Kiujiweerfi  in  the  matter  of 

ski})  canal  from  Paget  tSound  to  Lake  iSamamhhj  King  Countiff  IFask. 


t 


letter  of  mr.  j.  furth,  presidkn't  ciiambkh  of  commkkce,  8kattlr,  wash. 

Chamber  of  Commerce, 
Seattle,  Wash.,  June  23,  1S91. 
Dear  Sir:   I  liav«)  the  h(mor  to  submit  horewitli,  for  your  ))eru8al,  statement 
which  has  beou  prepared  by  a  special  comiiiittet'  of  this  association  bearing  upon 
the  necessity  ami  beuelits  to  be  derived  from  a  ship  canal  conuectii^g  the  Winters  of 
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Puget  Sound  with  Lako  Wa8hiii<?ton.  After  reaclin;^,  we  would  be  pleased  to  have 
you  forward  it,  with  other  matter  wliicb  you  are  having  prepared  bearing  upon  the 
'subject,  to  the  War  Department. 

lliis  statement  hae  been  compiled  as  suggested  by  yoa  when  here. 
Yours  respectfully, 

J.  FuRTH,  PreHdcnU 

Col.  G.  H.  MlvNDELL. 


STATEMENT  OF  COMMITTEB  OF  CHAMBER  OF  COMMERCE,  SEATTLE,   WASHINGTON. 

The  survey  authorized  by  Congress  of  the  proposed  ship  canal  to  connect  Lake 
Washington  with  Puget  Sound  at  Seattle  having  been  completed,  th^  attention  of 
the  honorable  Secretary  of  War  is  respectfully  invited  to  the  following,  presenting 
some  of  the  reasons  why  this  canal  should  be  promptly  constructed:  The  city  of 
Seattle  is  situated  almost  in  the  center  of  the  Puget  Sound  region  and  has  a  frontage 
on  salt  water  of  more  than  6  miles.  Lake  Washington  lies  abreast  of  the  city  to 
the  eastward  parallel  with  the  Sound,  and  stretches  north  and  south  25  miles.  Deeply 
embayed  by  a  cordon  of  mountains,  its  surface  is  always  smooth  and  safe;  its  shares 
are  bold  but  not  rocky ;  its  waters  of  ample  depth,  soundings  showing  in  places  100 
fathoms.  Its  width  near  its  central  section  is  4  miles  and  the  average  nearly  3, 
aifording  ample  room  for  handling  vessels  of  the  largest  size.  The  absence  of  tides 
and  currents  renders  its  waters  juways  tranquil  and  of  even  stage,  and  preserves 
its  banks  without  washing.  Its  outlet  by  an  easy  channel, enters  the  sonnd  almost 
within  the  present  city  limits. 

Bordered  with  fertile  lands,  backed  with  inexhaustible  forests  of  finest  timber,  and 
immense  fields  of  coal,  iron,  and  the  precious  minerals,  the  situation  of  this  lake  has 
not  failed  to  attract  the  attention  of  every  one  versed  in  the  ways  of  business  or  com- 
merce who  has  visited  the  region. 

Another  such  body  of  fresh  water  lying  within  2  miles  of  a  noble  ocean  road- 
stead with  which  it  may  easily  be  joined,  capable  of  being  converted  into  anchorage 
ground  for  the  lleets  of  the  world,  does  not  exist  elsewhere;  it  would  seem  to  have 
been  provided  by  nature  as  a  complement  to  our  harbor  system  which  it  will  make 
perfect  in  its  every  feature. 

Puget  Sound  having  been  for  many  years  marked  as  the  seat  of  coming  great  com- 
mercial expansion  has  become  within  the  last  decade  the  focus  of  enterprise  looking 
to  the  realization  of  its  future — four  great  transcontinental  railway  lines  for  the 
termini  of  their  systems.  Already  two  of  them  are  establishing  ocean  steamship  lines 
to  Asia  and  the  oriental  islands. 

From  all  parts  of  the  world  come  fleets  of  vessels  to  this  inland  sea  to  compete  for 
the  cargoes  which  lie  close  at  hand  or  arrive  as  freights  of  railways  spanning  the 
coutinent.  The  tide  of  progress  in  trade  and  commerce  is'so  rapid  as  to  run  aliead 
of  the  facilities  provided,  and  such  is  likely  to  be  the  case  for  years  to  come.  The 
eyes  of  the  industrial  world  are  set  this  way. 

A  cursory  glance  at  the  resources  of  the  State  shows  good  reasons  for  faith  in  its 
future. 

The  wheat  yield  of  1890  was  about  20,000,000  bushels;  that  for  the  current  year  is 
estimated  at  over  25,000,000  bushels.  The  capacity  of  the  natural  whe^it  fields  of 
the  State  is  conservati  velyplaeed  at  200,000,000  bushels  per  year.  Oats,  barley,  hay, 
fruits  of  all  kinds,  and  every  farm  crop  reward  the  husbandman  with  prodigious 
returns. 

The  lumber  cut  of  the  State  for  1890  was  1,222,830,042  feet,  an  increase  of  538,647,042 
leet  over  the  preceding  year;  nearly  100  per  cent.  Tiiis  does  not  include  the  lumber 
cut  into  laths,  pickets,  etc.,  estimated  at  174,186,800  feet. 

The  coal  output  of  the  State  for  1890  was  1,349,773  tons,  an  increase  of  438,246  tons, 
or  about  50  per  cent  for  the  year. 

The  coal  measures  are^practieally»limitless  in  extent,  and  the  business  of  shipping 
coal  is  in  its  intancy.  The  amount  of  coal  mined  hereafter,  will  be  limited  only  by 
the  demand  lor  it. 

Iron  ores  of  the  best  quality,  fit  for  steel  making,  cover  an  immense  field.  Works 
for  its  mauufitcture  jwe  in  course  of  construction  at  several  points. 

The  precious  metals  are  distributed  over  a  wide  area  and  promise  enormous  de- 
velopment of  wealth.  Gold,  silver,  lead,  copper,  tin,  asbestos,  graphite,  Umestone, 
marble,  granite,  and  sandstone  are  to  be  added  to  iron  a^d  coal.  All  these  combined 
furnish  an  opulence  of  mineral  resources  rarely  encountered  in  a  single  field. 

A  State  possessing  unrivaled  agricultural  advantages,  and  having  superadded  to 
thes(^such  incomparable  wealth  in  timber  and  minerals,  can  not  fail  to  develop  manu- 
facturing interests  on  a  gigantic  scale.     Such  development  is  already  entered  upon. 

With  the  completion  of  the  railroa<l8  now  speeding  to  their  terminals  at  this  point, 
the  State  will  have  au  enjoyment  of  transportation  lines  greater  and  more  perfect 
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than  any  one  State  haa  hitherto  equipped.  She  will  he  prepared  to  handle  -with 
utmost  dispatch  the  trafho  which  throngs  at  her  gates. 

Great  as  the  outlook  for  domestic  trade  may  appear,  it  does  not  exceed  the  just 
scope  for  foreign  commerce. 

Tkie  trade  of  China  alone  ia  conservatively  estimated  at  $150,000,000  annually.  That 
country  has  hut  just  hegun  to  make  use  of  American  products  in  large  amounts. 
Every  year  she  adds  to  her  demands  for  timber,  flour,  and  manufactured  goods.  But 
the  special  field  for  expansion  of  trade  is  in  manufactures  of  iron  and  steel. 

A  country  without  railways,  her  manifest  destiny  is  to  develop  on  a  scale  demand- 
ing enormous  con8umi>tion  of  iron  and  steel,  these  modem  means^ of  improving  civil- 
ization. Asiatic  Russia  has  already  entered  upon  this  work  in  her  possessions  north 
of  China. 

Australia  is  opening  wide  doors  to  American  trade,  and  cargoes  to  her  ports  mul- 
tiply yeifcrly  in  astonishing  ratio. 

Japan  and  the  coast  countriua  are  adding  steadily  to  the  volume  of  commercial 
business  with  our  people.  In  South  American  countries,  several  of  them  possessing 
immense  timberless  savannas,  the  lumber  of  Paget  Sound  finds  a  profitable  and 
growing  market.  This  trade  is  apparently  only  in  its  inoipiency,  and  is  being  aug- 
mented constantly. 

Machinery,  domestic  utensils,  manufactures  of  iron  and  wood,  every  product  of 
our  workshops,  whether  made  on  the  Pacific  or  coming  by  rail  from  eastern  cen- 
ters, are  now  to  be  added  to  the  list  of  articles  for  trade  with  the  South  American 
States,  a  people  rich  in  resources  but  possessing  meager  manufactures.  Return 
cargoes  of  sugars,  coft'ee,  spices,  precious  woods,  dyestuffs,  gums,  tropical  fruits,  and 
nitrates  will  seek  these  waters  for  their  distribution  by  the  railways  to  inland 
points. 

The  Nicaragua  Canal,  a  necessity  of  the  times  and  certain  now  of  speedy  construc- 
tion, will  open  the  door  to  a  vast  tide  of  commerce  from  the  Atlantic  seaboard,  from 
ports  both  of  the  United  States  and  South  America.  *  It  will  reduce  by  one-half  the 
distance  to  'European  ports  and  bring  a  mighty  current  of  traffic  from  that  country. 

Thus  A:om  Asia,  the  greater  island  of  the  southern  ocean,  the  rich  East  India  porto, 
the  immense  stretch  of  the  Atlantic  seaboard,  the  fruitful  lands  of  western  Europe, 
a  rising  volume  of  commercial  business  is  sweeping  this  way  and  must  be  received 
and  cai'ed  for  in  Puget  Sound  or  else  surrendered  to  our  active  and  determined  com- 
petitors to  the  north  of  us. 

It  is  not  too  much  to  assert  that  a  commercial  expansion  equal  to  that  now  exist- 
ing at  the  port  of  New  York  is  impendiug  for  these  waters.  A  far  greater  shore  line 
than  that  port  has  will  be  essential  for  the  proper  accommodation  of  the  docks  and 
wharves  required  here  for  the  reason  that  nearly  the  entire  shipping  of  the  Pacific 
coast  must  find  harbor  facilities  at  a  few  ports  embracing  Puget  Sound,  San  Fran- 
cisco, and  the  mouth  of  the  Columbia  River,  wher(^as  many  good  harbors  exist  on 
the  Atlantic  seaboard  wtthin  easy  radius  of  New  York. 

Australia  and  all  of  Oceanica  lie  nearer  to  Pupret  Sound  than  to  England  on  the 
Pacific  side;  the  Malay  peninsula  makes  the  halfway  point.  Japan  and  all  northern 
Asia  are  thousands  of  miles  nearer  to  us  than  to  London.  Our  commerce  is  now 
Avithin  less  than  three  weeks  of  the  coast  of  China.  Statistics  show  that  New  York 
by  way  of  Puget  Sound  is  1,400  miles  nearer  to  Canton  than  is  Liverpool,  and  about 
4,000  miles  nearer  Shanghai. 

Puget  Sound  has  also  the  advantage  in  distance  to  Asiatic  points  over  San  Fran- 
cisco. The  following  table  of  distances,  cullo<l  from  Prof.  Rufter's  interesting  report 
npon  the  State  of  Washington,  present*  siguHictant  data  upon  the  nearness  of  Puget 
Sound  to  points  of  commercial  viintage  grouud: 

Seattle  to—  .  '  Miles. 

Mouth  of  Amoor  River 8, 900 

Vladivostock •. 4, 700 

Shanghai 5, 750 

Canton ' * 6, 500 

Singapore 8,100 

Southwest  point  of  Australia 9,550 

San  Francisco  to — 

Vladivostock 5, 200 

Shanghai 6,100 

Canton 6,800 

Singapore / 8,400 

Southwest  point  of  Australia 9, 500 

Calcutta 10,200 

Liverpool  to — 

Mouth  of  Amoor  River _ 13, 550 

Vladivostock /TT.^.-^.  12,700 

Shanghai , -DigiJizedbyV^UU^  11,750 
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Liverpool  to —  Miles. 

Canton : 10, 900 

SoathweHt  point  of  Australia 10, 750 

Singapore 9, 300 

Calcntta 8,700 

New  York  to — 

Canton  via  Puget  i^ound ^ , 9, 500 

Shanghai 'via  Puget  Sonn«l 8, 000 

It  is  well  known  that  the  carrying  trade  ol'  the  world  is  hcing  transferred  by 
rapid  stages  from  wooden  bottoms  to  hulls  of  iron  and  steel.  So  fast  is  the  transfer 
being  made  that  wooden-ship  yards  are  con8tan.tly  going  out  of  commission.  Ves- 
sels of  war  are  no  longer  thought  of  as  made  of  wood.  £ou  and  steel  rule  the  ship- 
ping of  all  seas. 

It  is  also  well  known  that  iron  and  steel  bottoms  are  subjected  in  salt  water  to 
marine  growths  which  adhere  to  them  and  greatly  impair  the  efficiency  of  the  ves- 
sels. Tne  speed  of  an  iron  ship  is  often  reduced  one-half  by  the  presence  of  j^rass  and 
barnacles  adhering  to  the  bottomland  the  cost  of  maintaiuingsuch  vessels fsgreatly 
enhanced  by  the  necessity  of  frequent  docking  to  remove  these  accretions.  Fresh 
water  destroys  marine  growths  and  prevents  their  formation.  Barnacles  and  grass, 
which  cover  a  vessePs  bottom  in  salt  water  to  the  weight  of  many  tons,  are  killed  by 
a  few  days  in  fresh  water  and  will  drop  off,  or  may  be  removed  easily  withscrapers. 
So  advantageous  to  iron  shipping  is  an  accessible  body  of  fresh  water  that  ma^sters 
of  vessels  regard  it  as  of  importance  next  to  cheap  fuel  at  ports  of  arrival  f^om  sea 
voyages.  One  of  the  material  advantages  named  in  favor  of  building  the  Nicaragua 
Canal  is  the  fact  that  a  fresh-water  lake  lies  midway  of  the  canal  route,  and  tbat 
ships  will  pass  through  it  in  their  progress  from  ocean  to  ocean,  and  may  avail  them- 
selves of  its  waters  for  freeing  their  bottoms  from  marine  accretions.  Puget  Sound 
possesses  cheap  fuel  for  coaling  vessels ;  it  has  abundant  cargoes;  a  canal  to  Lake 
Washington  will  add  immensely  to  its  present  advantages. 

The  most  ample  and  perfect  facilities  are  of  paramount  importance  to  the  great 
transcontinental  railway  lines  which  converge  here.  If  these  railways  are  ifupor- 
•tant  and  necessary  from  a  military  point  of  view,  if  they  tend  to  bind  together  and 
unify  the  distant  sections  of  the  Republic,  and  hence  possess  national  importance 
beyond  their  value  as  transportation  lines,  then  certaiuly  they  should  have  com- 
plete terminals  to  enable  them  the  more  efKciently  to  aid  in  the  work  of  developing 
and  building  up  the  material  resources  of  the  country.  In  this  connection  the  fact  is 
not  to  be  lost  sight  of  that  our  neighbor,  the  Dominion  of  Canada,  spares  no  expense 
and  loses  no  opportunity  to  make  perfect  her  transcontinental  railway  facilities, 
and  that  she  is  preparing  to  contest  with  us  most  strenuously  for  the  ocean  carrying 
trade. 

With  a  ship  canal  joining  the  waters  of  Lake  Washington  with  Puget  Sound  our 
advantages  for  shipping  would  be  ideal  in  character  and  superior  to  those  of  all 
other  ports  on  the  Pacific  coast.  Indeed  this  unique  advantage  would  make  Seat- 
tle preeminent  in  facilities  for  shipping  amongst  tlie  ports  of  the  world.  .  A  vessel 
could  come  to  her  dock  in  fresh  water  undisturbed  by  tidal  flow,  and  while  dis- 
charging cargo  her  bottom  would  be  cleared  of  its  burden  of  barnacles  and  grass 
without  the  delay  and  expense  of  docking.  She  would  thus  save  two  or  three  days' 
time  as  well  as  considerable  expense.  The  demurrage  alone  thus  avoided  would 
**gg»r©gate  for  the  tonnage  entering  the  port  a  large  sum  each  year. 

But  a  desideratum  of  the  most  practical  importance  is  the  increase  of  shore  line 
available  for  wharves  and  docks  which  this  improvement  involves.  Lake  Wash- 
ington would  add  more  than  50  miles  to  the  dock  front  of  Seattle,  increasing  her 
harbor  capacity  tenfold  and  giving  licre  transcendant  advantages  in  this  regard.. 

The  maintenance  of  wharves  and  docks  in  the  salt  water  of  the  sound  is  now  very 
expensive  by  reason  of  the  ravages  of  the  teredo,  which  often  destroys  piling  within 
a  single  year  after  driving,  so  that  the  wharf  goes  down  with  loss  of  its  entire  stores, 
and  sometimes  with  loss  of  life.  In  the  fresh  water  of  the  lake,pi1ing  will  last  prac- 
tically without  limit.  The  saving  in  the  cost  of  maintaining  docks  and  wharves 
alone  would  far  more  than  repay  the  cost  of  constructing  the  canal. 

Manufactures  already  s^ek  Lake  Washington;  its  fresh  water  for  making  steam, 
its  nearness  to  the  coal  and  iron  mines,  its  cheap  wharf  facilities,  and  the  ample 
room  which  it  affords,  counterbalancing  the  expense  of  rehandling  the  manu- 
factured product  when  shipped  foreign.  Tliree  railway  lines,  the  Northern  Pacific, 
the  Great  Northern,  and  the  Seattle,  Lake  Shore  and  Eastern,  have  already  estab- 
lished themselves  on  the  lake  and  its  outlet,  recognizing  its  great  commercial  impor- 
tance. The  Northern  Pacific  Company  has  built  a  road  along  the  whole  eastern  front 
of  the  lake.  But  notwithstanding  the  railway  facilities,  many  industrial  enterprises 
are  pieoladed  f^ozn  locating  here  while  the  canal  is  not  built,  each  as  flouring  millsy 
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fip^ain  elevators  and  warehouses,  lumber  mills,  etc.,  whose  products  are  shipped 
largely  by  vessel. 

Every  root  of  the  shore  line  of  .this  lake  wonld  come  into  practical  use  for  the  ao- 
commodation  of  shipping  and  manufactures,  were  the  canal  built. 

The  timber  of  the  coast  and  bordering  upon  the  rivers  near  the  coast  has  been 
nearly  used  up,  so  that  the  vast  forests  of  the  interior  must  now  be  resorted  to  for 
supplying  the  demand.  Twenty  million  acres  of  these  forests  must  be  reached  by 
rail.  An  enormous  timber  product  will  come  to  Lake  Washington  and  be  mannfact- 
ured  and  shipped  hence,  when  the  proposed  connection  with  the  Sound  is  completed. 

Wheat  warehouses,  elevators,  and  flouring  mills,  for  handling  and  manufacturing 
the  immense  yield  of  grain  which  the  wheat  fields  of  eastern  Washington  produce  in 
amounts  largely  increasing  every  year,  await  establishment  here  only  until  such 
time  as  the  canal  to  the  Sound  is  completed. 

A  comprehensive  plant  for  the  reduction  of  iron  ores  and  the  manufacture  of  steel 
is  in  course  of  construction  at  Kirkland,  a  m9,nufacturing  suburb  of  Seattle,  on  the 
east  side  t>f  Lake  Washington.  This  blast  furnace  will  use  the  magnetic  ore  from 
the  Denny  iron  mines,  situated  about  30  miles  east  of  the  lake.  The  ore  (referred  to 
in  another  place)  compares  favorably  with  the  magnetic  ores  of  Lake  Superior, 
hitherto  rankling  as  the  best  upon  the  continent.  .The  railway  which  will  bring  in 
this  ore  will  also  bring  superior  ookinff  coal  from  the  Niblock  coal  mine,  located  only 
20  miles  east  of  Kirkland.  This  will  be  coked  and  used  in  the  manufactories  on  the 
banjfs  of  the  lake. 

Smelting  works  for  ores  of  the  precious  metals  will  also  be  established  on  the  lake 
where  coke  will  be  convenient,  the  ores  coming  by  rail  on  a  down  grade  from  the 
mines. 

A  great  city  placed  at  the  focal  point  where  the  commercial  tides  of  two  conti- 
nents converge  will  beget  an  infinite  number  and  variety  of  important  industries, 
while  the  wondrous  progress  of  the  age  will  in  its  swift  march  bring  forth  others 
not  yet  known  to  the  inventor.  The  unmistakable  signs'  of  the  time  point  to  this  as 
a  great  manufacturing  and  industrial  center. 

Congress  is  recreating  the  Navy  of  the  United  States,  but  as  yet  the  work  is  hardly 
begun.  The  position  of  Puget  Sound  demands  here  a  large  fleet.  A  Government  dry 
dock  has  been  provided  for  already,  to  be  followed  probably  with  a  fully  equipped 
navy-yard.  • 

A  ship  canal  into  Lake  Washington  would  afford  in  these  waters  the  most  com- 
plete advantages  for  naval  vessels  of  any  in  the  United  States.  If  there  was  a  mili- 
tary reason  for  endowing  the  Pacific  railways  and  making  them  national  highways, 
there  is  a  still  stronger  military  reason  for  Government  owning  the  proposed  canal 
and  removing  it  from  the  control  of  private  persons  or  corporations,  since  this  im- 
provement would  be  the  link  connecting  the  military  railway  with  a  terminal  posi* 
tion  of  great  strength  available  for  naval  protection. 

While  commercial  development  would  be  greatly  stimulated  and  the  establisment 
of  manufactures  accelerated  by  reason  of  the  proposed  improvement,  the  expense  of 
wharfage  and  dockage,  the  handling  of  cargoes,  the  lading  of  vessels  and  storing  of 
freights,  in  fact  the  cost  of  all  the  various  charges  on  shipping  at  the  port,  of  what- 
ever nature,  would  be  materially  lessened,  as  a  result  of  the  ample  extent  of  water 
front  and  ship  anchorage  provided  for  the  city  of  Seattle. 

Not  only  for  economic  retisons,  but  for  reasons  of  prudence  and  so^nd  national 
policy,  the  Government  should  provide,  control,  and  manage  this  enterprise,  shown  ■ 
to  be  of  prime  national  importance. 

The  cost  of  the  work  is  but  a  bagatelle  in  view  of  the  interests  to  be  subserved, 
and  the  results  certain  of  attainment. 

Thomas  Burke, 

J.   FURTH, 

E.  W.  Clarke, 
C.  M.  Sheafe, 
Chamher  of  Commerce  Committee^ 

communication  of  mr.  j.  w.  dodge,  secretary  chamber  of  commerce,  seatti^e, 

washington. 

The  Chamber  of  Commerce, 
Seattle,  Washington,  June  SO,  1891, 
Dear  Sir  :  Since  reading  and  forwarding  t^  you  statement  compiled  by  special 
committee  of  the  chamber  bearing  upon  the  Lake  Washington  canal  prmect,  it  has 
occurred  to  me  that  some  points  of  importance  in  determining  the  size  of  the  canal, 
character  of  locks,  etc.,  were  not  mentioned.  I  therefore  take  the  liberty  of  calling 
your  attention  to  a  few  points  that  present  themselves  to  my  mind.  The  first,  is  the 
probaV>le  amount  of  coal  tonnage.  At  the  present  time,  there  are  five  mines  tribu- 
tary to  Lake  Washington  in  operation;  one  developedi  but  not  yet  produoing,  an4 
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three  in  process  of  development.  The  names  and  daily  capacity  of  the  mines  in 
operation,  also  the  prospective  capacity  of  each  in  the  event  of  proper  shipping 
facilities  being  aiforded,  are  below  given :  « 

•   ■  I  Prewnit    Pro«p«c- 

•  Xamo.  j     dall;^'     |tlvo  daUy 


Oilman 

Newcastle 

Cedar  River 

]{lAt-k  Diamond. 
Franklin 

Total 


««1»V<I.J. 

000 
1,000 

aoo 

1,000 

500 

2,000 
2,000 
500 
2,000 
1,000 

3,300 

7,500 

The  next  feature  that  occurs  is  th(>  auiuunt  of  lumber  that  would  be  shipped  from 
Lake  Washington  were  facilities  afforded. 

There  has  been  during  the  past  year  cnt  and  floated  on  Lake  Washington,  for  the 
use  of  mills  located  on  Lakes  Union  and  Washington,  about  9,000,000  feet  of  Iocs, 
and  there  is  being  handled  at  the  present  time  about  300,000  per  working  day.  This 
would  be  but  a  small  portion,  comparatively  speaking,  of  the  amount  that  would  be 
handled  were  there  direct  shipping  facilities  from  the  lake.  It  is  estimated  that 
there  are  16,000,000,000  feet  of  timber  now  standing  in  Kin^  County.  Over  one-half 
of  this,  and  an  equal  amount  iii  Snohomish  County,  is  directly  tributary  to  Lake 
Washington.  Western  Washington  is  destined  to  be  a  heavy  producer  of  metals, 
both  base  and  precious,  and  while  it  would  be  impossible  to  estunate  the  extent  oi 
shipments  of  the  various  classes  it  is  but  proper  that  attention  should  be  called  to  the 
fact  that  extensive  iron  and  steel  works  are  now  under  construction ;  that  a  company 
has  recently  been  formed  for  the  puri>08e  of  smelting  and  refining  precious  metals, 
the  extent  and  value  of  which  are  each  day  becoming  more  apparent. 

The  size  and  character  of  vessels  which  would  frequent  these  waters  in  case  the 
canal  was  constructed  would  also  be  a  matter  of  importance  to  you  in  determining 
the  size  of  locks  and  depth  and  width  of  basins.  From  the  best  information  I  am 
able  to  gather  from  vessel  owners,  it  is  apparent  that  there  is  a  decided  tendency  to 
increase  the  tonnage  capacity.  Bearing  in  mind  that  the  freight  would  consist 
chiefly  of  coal,  coke,  CTain,  lumber,  furniture,  machinery,  iron  products  and  other 
metals,  the  canal  and  locks  should  be  capable  of  handling  vessels  of  large  capacity. 
Vessel  owners  here  are  of  the  opinion  that  the  prevailing  type  will  be  of  about  the 
following  average :  2,000  tons  register,  350  feet  in  lengtn,  drawing  26^  feet  water, 
43  feet  beam.  Grain  merchants  seem  to  think  that  vessels  similar  to  the  John  B. 
Kelly  f  which  has  net  tonnage  of  22,54,  and  length  of  256.9  feet,  breadth  of  45  feet  and 
depth  27.8  feet,  will  represent  the  st^le  of  grain  carrier.  Tlie  fact  that  the  new  steel 
barges,  which  are  now  in  use  to  a  limited  extent  on  the  Great  Lakes,  will  also  soon  be 
plying  these  waters,  should  also  be  borne  in  mind.  No  estimate  has  been  made  of 
the  probable  amount  of  grain  shipments,  for  the  reason  that  our  experience  in  this 
lino  has  been  for  so  limited  a  period  (the  first  elevator  shipments  from  this  port  be- 
ing made  in  August,  last  year)  that  we  can  not  with  any  degree  of  accuracy  estimate 
it.  The  elevator,  which  was  completed*  and  commenced  business  last  August,  hka 
handled  under  adverse  circumstances  about  1,000,000  bushels  during  the  past  ten 
months,  all  received  from  one  line  of  road.  With  the  completion  of  the  great  North- 
em  and  irnion  Pacific  and  the  extension  of  other  roads  now  in  prospect,  which  will  pass 
through  largo  areas  of  grain-producing  land,  the  Amount  of  tonnage  that  can  and 
will  be  handled  under  favorable  conditions  is  l>eyond  ejstimate.  Bulletins  issued  by 
the  Agricultural  Department  show  that  Washington  outranks  all  States  of  the  Union 
in  the  yield  per  acre  of  wheat,  oats,  barley,  and  potatoes.  The  yield  of  wheat  in 
the  State  for  the  past  year  has  been  estimated  at  20,000,000  bushels.  Bearing  in  mind 
the  immense  area  of  as  yet  uncultivated  lands  adapted  to  the  production  of  this  and 
kindred  grains,  the  future  of  that  branch  of  business  can  not  be  estimated. 
Yours  respectfully, 

J.  W.  Dodge,  Secretary. 

Col.  G.  H.  Mexdell. 


REASONS  WHY  CONGRESS   SHOULD    CONSTRUCT  A  SHIP   CANAL  INTO   LAKES  UNION  AND 
WASHINGTON,  IN  AID  OF  COMMERCE. 

The.  advantages  of  a  jfresh-water  harbor  are  so  well  known  and  have  been  so  volu- 
minously set  forth  by  engineer  ofiicers  of  the  Government  at  various  times  hereto- 
fore, that  it  is  hardly  necessary  to  give  any  further  reasons  why  a  fresh-water  harbor 
should  be  preferred  to  salt  water.    I^  therefore,  it  can  be  shown  that  tl^e  commerce 
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of  the  State  of  Waflhington  is  bo  extensive  that  the  savings  in  wear  and  tear  of 
wharves,  in  deterioration  of  ships  and  vessels  of  all  kinds,  can  be  in  a  material  meas- 
ure reduced,  or  reduced  to  such  an  extent  that  the  saving  will  be  a  great  benefit 
not  oply  to  ship'  owners^  but  in  lessening  the  cost  of  transportation  and  terminal 
charges  upon  tne  handling  of  the  grain  -and  other  products  of  the  country,  it  la 
hardly  necessarv  to  say  that  Congress  will  be  justified  in  making  a  sufficient  appro- 
priation to  build  a  canal  into  these  waters.  This  would  certainly  be  so  if  snch 
saving  would  be  sufficient  to  pay  a  large  interest  upon  the  cost  qJl  building  such  a 
canal.  It  is  a  well-known  fact  that  the  ravages  of  the  teredo  in  the  waters  of  Puget 
Sound,  and,  in  {Act,  in  all  the  waters  of  the  Pacific  Ocean,  are  so  great  as  to  be  » 
tremendous  tax  upon  commerce.  All  the  wharves  in  these  waters  require  renewal 
on  an  average  of  less  than  two  years.  It  is  safe  to  say  that  all  necessary  wharves 
could  be  constructed  in  Lake  Washington  for  the  accommodation  of  all  the  heavy 
commerce  of  the  State  at  one-fourth  t&e  first  cost  that  would  be  required  to  construct 
such  wharves  in  the  waters  of  Puget  Sound  or  the  Pacific  Ocean ;  that  such  wharves 
and  warehouses  would  last  at  least  ten  times  as  long,  and  that  their  maintenance 
in  the  firesh  waters  of  the  lake  would  be  an  infinitesimal  sum,  sk  small  fraction  of 
what  they  are  in  the  salt  water. 

Again,  the  cost  of  handling  ships  at  the  wharves  and  the  transfer  of  freight  from 
rail  to  ship  would  be  but  a  small  fraction  of  what  it  is  upon  the  sound.  This  would 
be  so  because  of  the  level  in  the  lakes  being  the  same  at  all  times.  After  the  ships 
were  once  in  the  lake  they  would  be  absolutely  safe  from  winds  and  storms. 

If  a  canal  were  constructed  into  Lake  Washington  it  is  pretty  safe  to  say  that 
nearly  all  of  the  wheat  and  coal  shipments  of  the  State  would  be  from  the  lake. 
This  would  be  so  because  of  the  very  small  cost  of  handling  such  products  for 
the  reasons  above  stated,  and.  because  it  is  easier  for  all  of  the  railroads  to  reach 
the  waters  of  the  lake  than  it  is  to  reach  the  waters  of  the  Sound. 

As  a  matter  of  fact  all  of  the  existing  railroads  in  the  State  have,  either  by 
themselves  or  by  rail,  direct  contact  with  the  shores  of  the  lake.  The  amount  of 
coal  shipped  now  from  the  Sound,  mainly  from  Kin^  and  Pierce  counties,  is  in  the 
neighborhood  of  2,000,000  tons  per  annum«  These  shipments  in  the  near  future  are 
not  unlikely  to  be  more  than  doubled.  The  wheat  product  of  the  State  for  the  year 
1890  was  nearly  30,000, 000 bushels  audit  is  safe  to  say  that  within  ten  years  tlie  wheat 
product  will  be  nearly  100,000,000  bushels.  The  eastern  portion  of  the  State,  when 
all  the  wheat  lands  are  cultivated,  is  capable  of  producing  about  120,000,000  bushels 
per  annum,  or  say  one-fourth  of  the  present  entire  wheat  product  of  the  United 
States.  The  saving  in  cost  to  the  farmer  and  the  merchant  in  the  shipment  of  this 
product  by  the  lake  instead  of  by  salt  water,  would  amount  to  an  enormous  sum. 

In  addition  to  the  coal  and  wheat  products  the  amount  of  lumber  to  be  shipped 
from  the  lake  would  be  very  large. 

There  are  %lso  within  50  miles  of  the  lake  some  of  the  best  Bessemer  iron  deposits 
in  the  world.  Already  transportation  has  been  nearly  provided  between  the  lakes 
and  these  deposits,  and  extensive  works  for  the  reduction  of  these  ores  are  now 
being  built  upon  the  shores  of  the  lake,  and  it  is  expected  that  these  works  and  the 
mines  will  be  in  operation  within  one  year  from  this  time. 

Summing  up,  it  may  be  said  that  there  is  not  a  coal  mine  of  any  consequence  in 
the  State  of  Washington  that  can  not  more  readily  ship  its  product  to  Lake  Wash- 
ington than  to  the  Sound.  Neither  is  there,  any  iron  deposit  whoso  product  could 
not  be  more  readily  shipped  from  the  lake.  As  a  site  for  tlie  establishmeut  of  the 
very  extensive  manufactures  that  will  be  required  on  the  Pacific  coast  there  is  no 
point  that  begins  to  possess  the  advantages  of  Lake  Washington.  This  is  so  not  only 
by  superior  natural  location  but  because  of  the  inexhaustible  supply  of  fresh  water. 
if  the  construction  of  a  canal  were  begun  at  once,  it  could  not  be  completed  before 
the  developments  in  iron  mining  and  manufacturing  and  in  coal  mining,  and  the 
wheat  product,  would  more  than  justify  the  small  expenditure  required. 

TiiK  Chamber  of  Commerce  of  Seattle. 
By  E.  O.  Graves,  Vice-PreHdenU 
J.  W.  Dodge,  Secretary. 


COMSfUNICATION  OF  MR.   C.   J.   SMITH,  GENERAL  MANAGES. 

Portland,  Oregon,  April  SI,  1891, 
Deab  Sir:  In  relation  to  the  business  which  this  company  would  be  likely  to 
transact  upon  the  shores  of  Lake  Washington  in  case  a  canal  was  cut  through  from 
the  waters  of  Puget  Sound  to  Lake  Washington,  I  would  say: 

This  company  is  the  owner  of  the  Colnmbia  and  Puget  Sound  Railroad,  a  narrow- 
gauge  road  extending  south  and  east  of  Seattle  to  the  Newcastle  Mine,  a  distaaoe  of 


APPENDIX    TT — REPORT   OF   CAPTAIN  8YM0NS.  2793 

21  milcB,  and  from  the  junction  at  Renton  to  Franklin  Mine,  a  distance  of  3i  miles 
from  Seattle. 

There  is  located  upon  this  road,  coal  mines  belonging  to  this  company,  known  as 
the  Newcastle  Mine  and  Franklin  Mine.  In  addition  to  these  there  is  located  upon 
the  line  of  this  railroad  the  Black  Diamond  and  Cedar  Mountain  Mine.  The  entire 
output  of  these  mines  would  find  a  shipping  i)oint  upon  Lake  Washington  in  case  a 
canal  was  cut  through.    The  output  of  the  mines  is  as  follows:    - 

TOBB. 

In  1888,  Newcastle^Mine v 84,000 

Franklin  Miue , 177,000 

In  1889,  Newcastle  Mine 67,000 

P'ranklin  Mine 90,000 

In  1890,  Newcastle  Mine 130, 000 

Fr  an  klin  Min  e . : 74, 000 

Various  causes  have  contributod  to  kccT»in«];  the  outpnt  of  tlieso  niiiics  very  con- 
siderably below  their  average  capacity.  In  1888  there  was  a  iire  in  both  the  New- 
castle and  Franklin  mines,  and  in  1889  and  1890  the  Newcastle  Mine,  owing  to 
strikes,  was  shut  down  two  months  and  the  Franklin  Mine  four  months.  The  esti- 
mated output  of  these  mines,  barring  strikes,  fires,  or  accidents,  would  be  as  follows : 

Tods. 

Newcastle  Mine 200,000 

Franklin  Mine 150,000 

Black  Diamond  Mine 200,000 

Cedar  Mountain  Mine - 60,  OOO 

Total .' 610,000 

All  the  output  of  these  niiueb  is  tiausported  over  the  railroad  of  this  company  and 
shipped  from  the  coal  bunkers  of  this  company  at  Seattle,  with  the  exception  of  the 
amount  used  for  domestic  purposes  at  Seattle.  The  amount  of  coal  so  used  at  Seattle 
would  be  about  75,000  tons  per  annum,  leaving  535,000  tons  for  shipment.  Owing 
to  the  difficulty  with  the  teredo  at  Seattle,  it  is  necessary  to  build  these  bunkers 
with  copper-covered  piles,  and  the  shipments  of  the  above  mines  are  now  made  from 
coal  bunkers  which  cost  this  company  $168,000.  Bunkers  sufiicieut  to  enable  this 
company  to  handle  this  product  from  fresh  water  at  Lake  Washington  could  be 
built  for  $50,000,  and  could  be  maintained  much  more  cheaply  than  the  bunkers  at 
Seattle. 

The  class  of  vessels  transporting  this  coal  are  steamers  ranging  from  1,000  to  2,500 
tons  capacity,  with  an  average  draft,  loaded,  of  19  feet.  In  imdition  to  the  coal 
shipped  in  steamers,  it  has  been  the  custom  of  both  this  company  and  the  Black 
Diamond  Coal  Compauy  to  charter  sailing  vessels  ranging  in  capacity  from  1,000  to 
3,000  tons,  with  draft,  loaded,  of  about  21  feet.  This  company  owns  or  controls  a 
fleet  on  the  Pacific  coast  of  about  twenty  steamers,  ranging  in  capacity  from  1,000 
to  2,500  tons,  and  are  now  engaged  in  the  coastwise  business,  with  routes  from  Port- 
land  to  Puget  Sound  points,  and  from  Puget  Sound  points  to  Alaska,  They  have  a 
departure  of  vessels  averaging  every  four  days,  and  in  addition  to  the  ooal*carried, 
do  a  very  large  raerchanilise  and  passenger  business.  It  is  probable  that  a  consider- 
able portion  of  this  business  would  be  done  at  the  wharves  on  Lake  Washington 
should  this  canal  be  cut  through. 

The  Newcastle  Mine  of  this  company  is  located  only  a  mile  from  the  shores  of  Lake 
Washington,  the  Cedar  Mountain  Mine  about  8  miles^the  Black  Diamond  Mine  about 
16  miles,  and  the  Franklin  Mine  about  18  miles.  There  would  be  a  saving  in  distance 
in  the  carriage  of  coal  to  Lake  Washington  from  Newcastle  Mine  of  nearly  20  miles ; 
from  Ce<lar  Mountain  Mine  of  about  10  miles;  from  Black  Diamond  Mine  of  about  18 
miles,  and  from  Franklin  Mine  of  about  14  over  the  carriage  of  coal  to  Seattle. 

In  addition  to  the  mines  already  opened  and  developed,  there  are  a  number  of 
prospects  in  this  same  region  that  would  be  opened  and  developed  to  a  working  output 
if  the  cost  of  transi)ortation  and  wharfage  charges  were  cheapened  to  the  extent  ex- 
pected by  the  opening  of  service  on  the  shores  of  Lake  Washington. 

Trusting  the  above  information  may  be  of  use  and  benefit  to  you,  I  am 
Yours,  truly, 

C.  J.  Smith, 
General  Manager, 

TnoMAS  W.  Symons, 

Captain,  U.  S,  Corps  of  Engineera, 
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T  T  i6. 

ECTABLISHMENT  OF  HARBOR  LINES  IN  OLYMPIA  HARBOR,  V.VNCOUVEB 
HARBOR  (COLUMBIA  RlVER  AT  VANCOUVER),  AND  BELLINGHAM  BAY 
(AT  NEW  WHATCOM  AND  F AIRH A VEN),  WASHINGTON. 

WASHINGTON,  JD.  0.,  March  1, 1892. 

See:  On  behalf  of  the  harbor  line  commission  of  the  State  of  Wash- 
ington I  have  the  honor  very  respectfully  to  submit  herewith  certain 
projects  or  preliminary  plans  for  the  improvement  of  the  harbors  of 
Olympia,  Vancouver,  and  Bellingham  Bay,  in  that  State,  and  to  ask 
your  approval  of  the  same. 

Before  any  further  explanation  is  made  of  these  plans — ^herewith 
presented  upon  the  accompanying  maps* — and  in  order  that  the  action 
which  has  heretofore  been  taken  by  the  State  of  Washington  with  ref- 
erence to  its  harbors  and  navigable  waters  maybe  more  .fuUy  under- 
stood, I  beg  leave  to  present  the  following  statement  in  relation  thereto. 
The  magnificence  and  unsurpassed  advantages  of  these  harbors  have 
long  been  recognized  by  the  entire  civilized  world.  For  beauty  and 
variety,  for  safety,  extent,  convenience  of  access, and  unHmited  capacity 
for  usefulness  in  the  interests  of  commerce  and  navigation,  they  are 
not  only  far  superior  to  any  other  harbors  or  waters  of  the  kind  on  the 
Pacffic  coast  between  the  Arctic  Circle  and  Cape  Horn,  but  they  are 
not  surpassed  on  the  surface  of  the  globe.  They  are  surrounded  by  a 
country  rich  in  every  natural  production  required  for  the  building  up 
of  great  centers  of  wealth  and  population,  and  more  particularly  in 
those  things  which  contribute  to  the  growth  of  commerce,  manufac- 
tures, and  the  industrial  arts.  A  description  of  its  resources  of  timber, 
coal,  iron,  mineral,  agricultural,  and  other  products  would  fill  a  volume, 
whUe  its  climate  is  of  that  temperate  and  salubrious  character  which 
conduces  in  the  highest  degree  to  the  physical  development  and  the  in- 
dustrial activity  of  the  human  family.  Every  transcontinental  railroad 
across  the  North  American  continent  has  already  secured  or  is  striv- 
ing to  obtain  terminal  facilities  on  the  shores  of  these  harbors.  The 
Canadian  Pacific,  the  Great  Northern,  the  Northern  Pacific,  and  the 
Union  Pacific  Eailroad  companies  all  have  terminal  facilities  of  greater 
or  less  extent  already  in  their  possession,  while  e^ery  railroad  company 
which  is  extending  its  track  in  the  direction  of  the  Pacific  coast  is 
hoping  sooner  or  later  to  reach  the  waters  of  Puget  Sound.  The  ex- 
traordinary growth  of  the  commerce  of  Washington  Territory  is  too 
well  known  t»  require  at  this  time  anything  more  than  passing  reference. 
The  figures  are  to  be  found  in  the  commercial  statistics  of  the  country. 
The  people  of  the  State  of  Washington,  upon  their  admission  into  the 
Union,  realized  these  facts  and  det^^rmined  to  utilize  to  the  greatest 
possible  advantage  the  grand  commercial  facilities  with  which  nature 
had  provided  them.  For  this  purpose  they  adopted  a  line  of  policy 
which  would  enable  them  not  only  to  preserve,  maintain,  ^nd  improve 
these  commercial  facilities,  but  also  determined  to  retain  the  possession 
and  control  of  tlie  water  front  in  its  numerous  harbors,  in  order  that 
they  might  regulate  tolls  and  charges  of  all  descriptions  thereon,  that 
they  might  make  these  charges  reliably  and  permanently  cheap,  aiid 
keep  these  commercial  facilities  convenient  and  accessible  to  the  gener^ 
public  for  all  time  to  come.  Therefore  when  their  constitution  was ' 
fi'amed  and  adopted  it  contained  amoiig  others  the  following  provisions: 

*  Not  printed. 
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ARTICLB  XV. — IIARIIOKS  AND  TIDE  WATKR8. 

Section  1.  The  legislature  shall  provide  for  the  appointment  of  a  commission 
whose  duty  it  shall  be  to  locate  and  establish  harbor  lines  in  the  navigable  waters 
of  all  Ini^bors,  estuaries,  bays,  and  inlets  of  this  State,  whert»ver  such  navigable 
waters  lie  within  or  in  front  of  the  corporate  limits  of  any  citv  or  within  one  mile 
thereof  upon  either  side.  The  State  shall  never  give,  sell,  or  lease  to  any  private 
person,  corporation,  or  association,  any  rights  whatever  in  the  waters  beyond  such 
harbor  lines,  nor  shall  any  of  the  area  lying  between  any  harbor  line  aiid  the  line  of 
ordinary  high  tide,  and  within  not  less  than  50  feet  nor  more  than  600  feet  of  such 
harbor  line  (as  the  commissioners  shall  determine),  he  sold  or  granted  by  the  State, 
nor  its  right  to  control  the  same  relinqnished,  but  such,  area  shall  be  forever  re- 
served for  landings,  wharves,  streets,  and  other  conveniences  of  navigation  and  com- 
merce. 

Hkc.  2.  The  legislature  shall  provide  general  laws  for  the  leasing  of  the  right  to 
build  and  maintain  wharves,  docks,  auiT  other  structures  u^ion  the  areas  mentioned 
in  section  one  of  this  article,  but  no  lease  shall  be  made  for  any  term  longer  than 
thirty  years,  or  the  legislature  may  provide  by  general  laws  for  the  building  and 
maintaining  upon  such  areas,  wharves,  docks,  and  other  structures. 
.  Skc.  3.  Municipal  corporations  shall  have  the  right  to  extend  tlieir  streets  over 
intervening  tide  lands  to  and  across  the  area  reserved  as  herein  provided. 

In  order  that  these  provisious  of  the  constitution  might  be  carried 
into  effect,  and  in  further  pursuance  of  the  same  line  of  policy,  the  fol- 
lowing laws  were  subsequently  enacted  by  the  State  legislature: 

AKTICLE  XVII    (OF  TUB   CONSTITUTION). — TIDE  LANDS. 

Section  1.  The  State  of  Washington  asserts  its  ownership  to  the  beds  and  shores 
of  all  navigable  waters  in  the  State  uji^to  and  including  the  line  of  ordinary  high 
tide,  in  waters  where  the  ti4le  ebbs  and  flows,  and  uj)  to  and  including  the  line  of  or- 
dinary high  water  within  the  banks  of  all  ^lavit^able  rivers  and  hikes:  Provided, 
That  this  section  shall  not  be  construfMl  so  as  to  clT'bar  any  person  fi*oin  asserting  his 
claim  to  vested  rightH  in  the  courts  of  the  State. 

Sec.  2.  The  State  of  Washington  dischiinisall  title  in  and  chiimto  all  tide,  swamp, 
and  overflowed  lands  patont<'d  l)y  the  llnitnl  States:  Providedy  The  same  is  not  im- 
peached for  fraud. 

HARBOR  LINE   COMMISSION KKS,    STATE   OF  WASHINGTON. 
[LawH  of  1889-1890,  page  239.]       . 
AX  ACT  to  create  a  board  of  harbor  line  commisHioDers,  prescribing  their  diitiea  and  comi)onantion. 

Be  it  enacted  hy  the  legislature  of  the  State  of  Washington :  Section  1.  lliere  is  hereby 
created  a  bo<'ird  of  harbor  line  commissioners,  to  consist  of  five  disinterested  persons 
to  be  appointed  by  the  governor. 

Sec.  2.  The  said  commissioners  shall  hold  office  until  the  ir)th  day  of  January, 
1893.  Should  a  vacancy  or  vacancies  occur  in  said  board,  by  resignation  or  other- 
wise, the  same  shall  bo  filled  by  appointment  by  the  governor. 

Sec.  3.  The  duties«of  the  said  harbor  line  commissioners  sh*ill  be  to  locate  and  estab- 
lish harbor  lines  in  the  navigal)Ie  waters  of  all  harbors,  estuaries,  bays,  andinlet-s  of 
this  State,  wherever  such  navigable  waters  lie  within  or  in  front  of  the  corporate 
limits  of  any  city  or  within  one  mile  thereof  u]»on  either  side,  and  to  perform  all 
other  duties  provided  and  prescribed  in  article  15  of  the  constitution  of  the  State  of 
Washington,  and  all  such  other  duties  as  the  law  may  prescribe,  and  wherever  and 
whenever  said  board  of  harbor  line  commissioners  shall  have  established  the  lines 
as  herein  provided,  in  any  of  the  navigable  waters  of  the  harboi*s,  estuaries,  bays, 
and  inlets  of  this  State,  they  shall  file  the  plat-thereof  in  the  office  of  the  secretary 
of  state,  and  a  duplicate  thereof  in  the  olficc  of  the  clerk  of  the  city  or  town  where 
harbor  lines  shall  have  been  located,  and  from  and  after  the  filing  of  said  plat,  the 
harbor  lines  established  as  herein  designated  and  displayed  shall  be,  and  the  same  are 
declared  to  be,  the  harbor  lin<'  of  that  portion  of  the  navigable  waters  of  this  State. 

Sec.  4.  The  board  of  harbor  lin<?  commissioners  hereby  created  shall  begin  opera- 
tions as  soon  as  may  be  practicable,  and  are  hereby  authorized  to  employ  a  clerk,  a 
competent  surveyor,  and  such  assistance  as  may  be  necessary,  and  to  purchase  such 
material  and  stipplies  as  may  be  necessary  to  carry  out  the  fall  intent  and  porpose 
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of  this  act,  at  Buch  rat<)s  of  coiupeusatiou  as  they  mav  deem  advisable.  To  carry 
into  effect  the  provisioim  of  tills  act  the  sum  of  six  tnousand  dollars^  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  the  tide-land  funds  in  the 
State  treasury  not  otherwise  appropriated. 

Sec.  5.  Each  of  the  board  of  harbor  line  commissioners  shall  receive  five  dollars 
($5.00)  per  day  for  each  and  every  day  employed  in  the  discharge  of  his  work,  and  his 
actual  traveling  expenses. 

Sec.  6.  The  board  of  harbor  line  commissioners  shall  examine  and  allow  all  bills 
incurred  in  the  discharge  of  the  duties  provided  fpr  in  tliis  act,  and  upon  present.»- 
tion  of  the  proper  vouchers, so  allowed  the  State  auditor  is  authorized  to  draw  his 
warrant  on  the  Stat<3  treasury  for  the  several  amounts  so  allowed,  and  the  State 
treasurer  is  hereby  authorised  to  pay  said  warrants  out  of  any  money  in  the  treasury 
appropriated  for  this  purpose:  Pro  rirfcd,  That  no  expenses  shall  be  incurred  for  the 
payment  of  which  no  appropriation,  shall  have  been  made. 

Sec.  7.  The  board  of  harbor  line  commissioners  shall  keep  an  itemized  account  of 
all  expenses  incurred,  and  report  the  same  to  the  secretary  of  state. 

Approved  March  28, 1890. 

public  ways  across  tide  flats  near  towns.    - 

[Laws,  1889-1890,  page  731.] 

A.N  ACT  to  establlRh  and  define  public  ways  for  water  crafu  across  the  tide  flats  within,  in  front  of, 
and  for^a  mile  either  way  from,  all  incorporated  citicB  and  towns  in  the  State  of  Washington. 

Be  it  enacted  by  the  legislature  of  the  State  of  ffashington :  Section  1.  There  shall 
be  established  one  or  more  public  ways  iu^ross  all  of  the  tide  flat«  that  are  situated 
within  or  in  front  of  any  incorporated  rity  or  town,  or  within  two  miles  either  way 
from  any  incorporated  city  or  town  within  the  .State  of  Washinp^ton. 

Skc.  2.  The  jmblic  ways  provided  for  in  scttion  one  of  this  act  shall  not  be  leSs 
than  fifty  nor  more  than  one  thousand  feet  wide,  and  shall  commence  at  the  outer  or 
deep-water  end,  in  not  leas  than  twenty  feet  of  water  at  low  tide,  and  shall  extend 
inland  across  the  State's  tide  lands. 

Skc.  3.  The  public  ways  above  nrovided  for  shall  be  so  located  as  to  include,  as 
near  as  is  practicable,  within  their  bounds,  all  navigable  streams  running  through 
the  tide  flats  in  which  they  are  located^  and  at  such  other  places  as  may  be  neces- 
sary for  the  present  or  future  convenience  of  commerce. 

Sec.  4.  All  public  ways  established  under  the  provisions  of  this  act  shall  l>e  well 
defined  by  postrt  not  less  than  8  inches  in  diameter,  firmly  set  or  driven  in  the  ground, 
and  of  sufficient  length  so  that  they  will  project  above  the  water  at  high  tide  not 
less  than  four  feet,  and  such  i)08ts  shall  not  be  over  four  hundred  feet  apart;  and  all 
such  public  ways  shall  be  correctly  surveyed  and  connected  by  metes  and  bounds 
with  the  Government  surveys,  or  such  other  permanent  land  marks  as  will  make  a 
laHting  record,  and  a  correct  i)lat  of  all  public  ways  so  established  shall  be  made, 
one  copy  of  which  shall  be  filed  with  the  secretary  of  state,  one  copy  with  the  com- 
niissioner  of  public  lands  of  the  State,  one  copy  shall  be  kept  in  the  office  of  the 
chairman  of  the  board  of  harbor  line  commissioners,  and  each  county  shall  be  fur- 
nished with  a  correct  plat  of  all  such  public  ways  established  within  its  borders, 
and  such  plats  shall  be  filed  as  city  or  town  plats  are  filed  and  become  a  part  of  the 
county  records. 

Sec.  5.  All  the  public  wfiys  that  may  be  established  under  the  provisions  of  this 
act  are,  and  shall  forever  be.  reserved  from  sale  or  lease  as  public  ways  for  water 
crafts. 

Sec.  6.  Where  the  words  *' tide  flat  or  tide  lands"  are  used  in  this  act  they  shall 
be  construed  to  mean  all  lands  over  which  the  tide  ebbs  and  flows,  and  which  is  bare 
at  low  tide;  and  where  the  words  ordinary  water  crafts  are  used  thev  shall  be  con- 
strued to  mean  boats,  -barges,  and  other  water  crafts  drawing  two  anj  one-half  feet 
and  over  of  water. 

Sec.  7.  The  board  of  harbor  line  commissioners  are  hereby  authorized  and  in- 
structed to  carry  out  the  provisions  of  this  act,  and  they  shall  begin  operations  as 
soon  as  practicable  after  the  passage  and  approval  of  this  act :  and  they  are  hereby 
authorized  to  employ  such  assistance  and  procure  such  materials  as  maybe  necessary 
to  carry  out  the  full  intent  and  purpose  of  this  act,  and  the  compensation  for  the 
same  shall  be  such  reasonable  amount  as  said  commissioners  may  deem  advisable. 

Sec.  8.  All  bills  incurred  in  carrying  out  the  provisions  of  this  act  shall  be  audited 
and  paid  in  the  same  manner  as  is  provided  in  the  act  creating  the  harbor  line  com- 
missioners, for  the  payment  of  bills  incurred  by  thenu 

Approved  March  28,  1890. 
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IM^OVKMENT  OF  HARDOKS   AND  WATERWAYS. 

[Laws  1891,  page  405.] 

AN  ACT  relating  to  the  improvenieDt  of  harbors  and  watvr\rays  in  the  Stat«  of  Waahinirton,  and 

providing  iunda  thorefor. 

Be  it  enacted  ly  ihs  legiHature  of  the  State  of  Wnakington  :  Section  1.  That  seventy- 
five  (75)  per  cent  of  the  proceeds  derived  by  the  State  from  the  sale  of  tide  lands 
-within  the  limits  of  saij  incorporated  citv  or  town  in  the  State  of  Washington,  or 
within  one  mile  on  either  side  thereof,  shall  be,  and  the  same  is  hereby,  appropriated, 
and  the  same  shall  be  set  apart  as  a  special  fund  by  the  State  treasurer  for  the  con- 
struction and  maintenance  of  a  system  of  permanent  and  substantial  improvements 
in  aid  of  commerce  and  navigation  in  and  for  the  harbor  of  such  city  or  town  wherein 
such  tide  lands  may  be  sold,  and  the  remaining  twenty-five  (25)  per  cent  shall  be 
paid  into  the  general  tide-land  fund  of  the  State. 

Sec.  2.  Wherever  harbor  lines  are  now,  or  may  hereafter  be,  located  and  estab- 
lished within  yr  in  front  of  any  incorporated  city  or  town  in  the  State  of  Washing- 
ton, the  harbor  line  commission  is  -hereby  authorized  and  directed  to  approve  and 
adopt,  subject  to  the  approval  of  the  Secretary  of  War,  or  an  advisory  board  created 
by  tlie  Secretary  of  War,  as  soon  as  may  be  practicable,  such  a  system  of  liarbor 
improvements,  within  the  harbor  line  strip  of  each  harbor  wherein  such  lines  may 
be  located  and  established,  as  will  conform  as  nearly  as  practicable  to  any  permanent 
improvements  constructed  or  under  consfruction  therein  as  in  their  judgment,  and 
upon  the  available  advice  of  competent  engineers,  shall  be  best  calculat(^d  to  pro- 
motQ  the  permanent  commercial  welfare  thereof;  and  all  funds  appropriated  for  tho 
purpose  of  harbor  improvements  under  the  foregoing  section  of  this  act.  or  other- 
wise, shall  be  expended  under  the  direction,  supervision,  and  control  of  the  harbor 
line  conmiission  of  the  State  of  Washington,  and  the  State  auditor  is  hereby  directed, 
upon  the  filing  of  vouchers  approved  by  the  harbor  line  commission,  to  draw  war- 
rants on  the  State  treasurer,  payable  out  of  the  several  harbor-improvement  funds, 
and  tho  State  treasurer  shall  pay  all  said  warrants  out  of  said  funds. 

Sec.  3.  In  keeping  the  account  of  this  fund  the  State  treasurer  is  directed  to 
credit  each  harbor  with  the  amount  received  for  sale  of  tide  lands,  as  provided  in 
section  one  of  this  act,  and  debit  each  harbor  for  warrants  drawn  for  improvements 
therein. 

Skc.  4.  All  acts  or  parts  of  acts  inconsistent  with  the  provisions  of  this  act  are 
hereby  repealed. 

Ai>proved  March  10, 1891. 

The  declaration  in  the  constitution  that  the  State  of  Washington 
asserts  its  ownership  to  the  "  beds  and  shores  of  all  navigal)le  waters 
in  the  State  up  to  and  including  the  line  of  ordinary  high  tide  in  waters 
where  the  title  ebbs  and  flows,  and  up  to  and  including  the  line  of 
ordinary  high  water  within  the  banks  of  all  navigable  rivers  and  lakes,'' 
is  simply  the  statement  of  a  fa<;t,  and  in  nowise  adds  to  the  actual  valid- 
ity of  the  title  by  which  the  State  owns  this  property.  That  the  State  of 
Washington,  by  virtue  of  its  sovereignty,  and  not  by  virtue  of  any  act 
of  the  General  Government,  is  the  absolute  owner  of  these  tide  lands  and 
lauds  under  tlie  navigable  waters  of  the  State,  is  a  principle  of  law  now 
so  thoroughly  established  by  repeated  decisions  of  the  Supreme  Court 
of  the  United  States,  that  it  is  no  longer  questioned  by  any  lawyer  or 
layman,  court  or  judge,  who  has  investigated  the  subject.  As  the 
original  thirteen  colonies  came  into  the  Union  the  proprietors  of  their 
tide  lands  by  virtue  of  the  sovereignty  which  they  had  inherited  from  * 
the  British  Crown,  and  which  they  never  relinquished,  and  as  all  the 
States  in  the  Union  which  were  subsequently  admitted,  were  admitted 
upon  precisely  the  same  footing  as  the  original  thirteen  States,  so  all  of 
the  States  of  the  Union,  Washington  included,  are  the  absolute  owners 
of  the  tide  lands  within  their  limits,  and  can  make  any  disposition  oi 
them  which  may  be  deemed  advisable  or  expedient,  subject  only  to  the 
jurisdiction  of  the  United  States  over  the  navigable  waters  of  these 
States  in  the  interests  of  commerce.  Each  State  has  a  ])erfect  right  to 
decide  for  itself  what  disposition  it  will  make  of  these  lands,  and  the 
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Supreme  Court  of  the  United  States  has  frequently  decided  that  there 
'8  no  power  which  can  interfere  with  that  disposition.  If  the  State  sees 
proper  to  give  these  lauds  or  any  interest  in  them  to  the  riparian  owner 
it  ha«  an  absohite  ri^rht  to  do  so.  In  the  case  of  Hardin  v.  Jordan^ 
which  was  determined  by  the  Supreme  Court  of  the  United  States  at 
its  October  tenn,  1890,  the  couil  said: 

With  regard  to  grants  of  the  Government  for  lands  bordering  on  tide  water,  it  has 
been  distinctly  settle**  tliat  they  only  extend  to  high-water  mark,  and  that  the  title 
to  the  shore  and  lands  under  water  in  front  of  lands  so  granted  inures  to  the  Stat« 
within  which  they  are  nitiiated,  if  a  State  has  been  organized  and  established  there. 
Such  title  to  the.  shore  and  lands  under  water  is  regarded  as  incidental  to  the  sover- 
eignty of  the  State,  a  portion  of  the  royalties  belonging  thereto  and  held  in  trust  for 
the  public  purpose  of  navigation  and  fishery,  and  can  not  be  retained  or  granted  out 
to  individuals  by  the  United  States.  (Pollard  v.  Hagan,  3  How., 212:  Goodiitle  v. 
KibbCf  9  How..  471;  JVeber  v.  Harbor  CommissionerSf  18  Wall.,  57.)  Sucn  title  being 
in  the  State,  tne  lands  are  subject  to  State  regulation  and  control,  under  the  condi- 
tion, liowi^ver,  of  not  interfering  with  the  regulations  which  may  be  made  hy  Con- 
gress with  regard  to  pubhc  navigation  and  commerce.  The  State  may  even  dispose 
of  the  usufruct  of  such  lanils,  as  is  frequently  done,  by  leasing  oyst«r  beds  in  them 
and  granting  fisheries  in  particular  localities;  also  by  the  reclamation  of  submerged 
flats,  and  the  erection  of  wharves  and  piors  and  other  adventitious  aids  of  commerce. 
Honietimes  large  areas  so  reclaimed  arc  occupied  by  cities,  and  are  put  to  other  pub- 
lic or  private  purposes.  State  control  and  ownership  therein  being  supreme,  subject 
only  to  the  paramount  authority  of  Congress  in  making  regulations  of  commerce, 
and  in  subjecting  the  lands  to  the  necessities  and  uses  of  commerce.  .(See  Manch4S8- 
terv.  MasHachusH'ttSy  139  U.  S.  R.,  240;  Smith  v.  Maryland,  18  How.,  71;  McCready  v. 
Firginia)  94  U.  S.  R.,391;  Martin  v.  Waddell,  16  Pet.,  367 j  Deny,  Jersey  Co.,  15  How., 
426.)  . 

ThiH  right  of  the  States  to  regulate  and  control  the  shores  of  tide  waters  and  the 
land  under  them  is  the  same  as  that  which  is  exercised  by  the  Crown  in  England. 
In  this  country  the  same  rule  has  been  extended  to  our  g^eat  navigable  lakes,  which 
are  treat-ed  as  inland  seas;  and  also  in  some  of  the  States  to  navigable  rivers,  as  the 
MiKsirisi])pi,  the  Missouri,  the  Ohio,  niul,  in  Pennsylvania,  to  aU  the  permanent  rivers 
of  the  State;  but  it  depends  on  the  law  of  eaeli\state  to  what  waters  and  to  what 
extent  this  prerogative  of  the  State  over  the  lands  under  water  shaUbe  exercised. 

Spjace  will  not  permit  of  furtlier  extracts  from  this  decision  of  the 
court  or  of  further  notice  of  the  hirge  number  of  cases  referred  to  in 
the  same  deeision  or  of  extracts  from  other  decisions  of  a  similar  char- 
acter. Itr  may  be  sufficient  to  say  that  the  same  court  has  uniformly 
held  that  eacli  State  has  the  undisputed  right  to  dispose  of  the  tide 
lands  witliin  its  limits  as  to  it  may  seem  expedient.  If  the  State  of 
Washington  has  given  to  the  riparian  owner  the  first  privilege  of  pur- 
chasing tide  lands,  for  sixty  days,  between  his  upland  on  the  shore  and 
deep  water,  it  is  only  as  an  act  of  grace  or  as  a  concession  to  the  exag- 
gerated and  ill-founaed  public  sentiment  in  regard  to  riparian  rights, 
and  not  because  the  riparian  owner  has  any  right  in  law  or  in  equity 
either  to  the  possession  of  tide  lands  on  his  front  or  to  say  what  dispo- 
sition shall  be  made  of  tliem  by  the  State. 

After  the  h)cation  of  the  harbor  lines  and  waterways  provided  for 
by  the  State  in  the  interests  of  commerce  and  navigation,  extensive 
areas  of  tide  land  not  available  for  those  interests  are  to  be  sold  in  the 
manner  provided  by  law.  Not  less  than  50,000  acres  are  to  be  so  dis- 
])osed  of  by  the  State  of  Washington  when  these  harbor  lines  and 
waterways  are  located.  It  is  desirable  that  these  tide  lands  should  be 
sold  as  speedily  as  practicable,  because  in  front  of  many  of  the  princi- 
])al  cities  of  the  State  are  large  areas  of  tide  lands  valuable  for  build- 
ing purpos(\s,  and  especially  for  faxitorics,  niacliine  shops,  and  other 
industrial  enterprises,  wiiich  are  most  profitably  and  conveniently  con- 
ducted upon  the  waterfront  or  within  easy  accc^ss  of  navigable  waters. 
The  laws  ot  Washington  require  that  these  liarbor  lines  and  wat-erways 
shall  be  located  as  jspecdily  as  practicable,  in  order  that  these  tide  lands 
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•  may  be  sold  and  made  available  for  business  purposes.  The  growth  ot 
most  of  the  larger  cities  in  Washington  is  now  hampered  and  retnrdeU 
because  of  the  delay  which  has  unavoidably  been  incurred  in  the  loca- 
tion of  these  harbor  lines.  Beyond  question  the  State  of  Washington 
has  a  perfect  and  absolute  right  to  locate  these  harbor  lines  and  water- 
ways and  to  construct  within  these  lines  such  imi)rovements  as  may  be 
deemed  advisable  in  the  interests  of  commerce  and  navigation.  Tlie 
object  of  the  location  of  these  lines  is  to  mark  out  such  areas  to  be  re- 
served from  sale  as  shall  be  considered  necessary  for  streets,  landings, 
wharves,  and  other  conveidences  of  commerce  and  navigation.  The 
areas  to  be  reserved  within  these  hjirbor  lines  £or  these  i)urposes  are  ' 
from  50  to  600  feet  in  width,  in  the  discretion  of  the  harbor-line  commis- 
sion. They  are  now  and  are  to  be  forever  reserved  as  the  proi)erty  of 
the  State  and  retained  under  its  control,  to  the  end  that  the  commercial 
facilities  thereon  provided  shall  be  made  cheap  and  free  of  access  to 
the  general  public,  and  may  not  fall  into  the  hands  of  private  i)ersons 
or  corporations  whose  exactions  might  prove  a  heavy  burden  upon  the 
commerce  of  the  State  and  nation. 

The  State  has  already  appropriated  75  per  cent  of  the  proceeds  of 
the  sale  of  tide  lands  within  its  harbors  for  their  improvement,  and  will 
probably  expend  many  millions  of  dollars  in  the  construction  of  sea 
walls,  bulkhead  lines,  wharves,  streets,  and  other  conveuiences  of  com- 
merce upon  the  water  front  of  its  harbors  within  the  near  future.  Tlie 
jurisdiction  of  the  United  States  over  the  navigable  waters  of  the  State 
of  Washington  is  for  the  promotion  of  the  commercial  interests  of  the 
country.  The  legislation  of  that  State  is  actively,  engaged  in  the  same 
direction  and  for  the  same  i>urpose.  Whilst  the  commerce  of  that  State 
is  rapidly  assuming  large  proportions,  and  is  not  only  of  a  national  but 
of  an  international  character,  yet  tlie  State  is  more  deeply  interested, 
more  vitally  concerned,  in  the  increase,  in  tlie  encouragement,  and  in 
the  good  management  of  -that  commerce  than  anyone  else  can  be,  be- 
cause its  interest  is  "direct,  and  every  other  interest  is  of  an  indirect  or 
secondary  character.  Therefore  it  seeks  and  desires  to  act  in  harmony 
with  the  General  Government  in  all  plans  and  measures* which  have  for 
their  object  the  care,  protection,  and  improvement  of  these  great  and 
growing  commercial  interests.  It  desires  to  cooperate  with  all  agencies, 
whether  local  and  municipal  or  State  and  national,' in  the  work  of  secur- 
ing, constructing,  and  maintaining  a  comprehensive  system  of  harbor 
improvements  commensurate  with  the  enormous  national  and  inter- 
national commerce  which  will  in  the  years  to  come  be  carried  on  in  the 
ports  of  Washington. 

In  addition  to  tl>e  work  of  locating  harbor  lines  and  waterways,  with 
which  the  Harbor  Line  Commission  of  the  State  of  Washington  is 
charged,  we  are  also  required  by  law  to  prepare  and  adoi)t  plans  for 
the  permanent  and  substantial  improvement  of  these  harbors,  subject 
to  the  approval  of  the  Secretary  of  War.  We  are  well  aware  of  the 
fact  tliat  no  action  of  the  legislature  of  the  State  of  Washington  would 
be  binding  upon  the  Secretary  of  War,  yet  we  have  .thought  it  not  un- 
reasonable to  supi)ose  that  men  who  are  charged  with  the  care  of  great 
commercial  interests,  wkether  representing  the  General  Government  or 
the  State  of  Washington,  might  agree  upon  some  general  plan  or  plans 
for  harbor  improvement,  in  accordance  with  which  the  sums  appropri- 
ated or  exi)enfled  by  each  should  be  disbursed,  either  jointly  or  sev- 
erally, but  in  such  a  mauAr  that^the  greatest  amount  of  beneht  might 
be  derived  therefrom  in  carrying  out  the  i)lans  which  might  be  found 
acceptable  to  both  the  State  and  the  General  Government.    We  hope 
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for  appropriations  by  Congress  to  assist  in  the  improvement  of  our  har-  • 
bors^  and  should  expect  that  appropriations  so  made  should  be  expended 
under  tne  direction  of  the  officers  of  the  General  Government,  but  we 
also  expect  large  sums  to  be  expended  by  the  State,  and  we  desire  that 
all  efforts  made  and  moneys  used  for  this  purpose  should  be  devoted  to 
the  construction  of  a  comprehensive  system  of  permanent  improve- 
ments which  shall  produce  the  best  results  for  the  commerce  of  both 
State  and  Nation.  We  are  aware  of  the  fact  that  the  river  and  harbor 
act  of  Congress  approved  September  19, 1890,  contains  the  following 
provision: 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  estahlishm^nt  of  har- 
bor lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and  is 
hereby  authorize^  to  cause  such  lines  to  be  established,  beyond  which  no  piers, 
wharves,  bolkheacLB,  or  other  works  shaU  be  extended  or  deposits  made,  except  under 
snch  regulations  as  may  be  prescribed  £rom  time  to  time  by  him ;  and  any  person  who 
shall  wiUfuUy  violate  the  provisions  of  this  section^  or  any  rule  or  regulation  made 
bjr  the  Secretary  of  War  in  pursuance  of  this  section,  shall  be  deemed  guilty  of  a 
misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  not  exceeding 
$JLO0O,  or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the  court  for  each 
offense. 

But  we  believe  that  in  making  this  provision  for  the  location  of  har- 
bor lines  by  the  Secretary  of  War  it  was  manifestly  the  intention  of 
Congress  to  impose  this  duty  upon  that  officer  where  no  action  was 
taken  with  reference  thereto  by  the  proper  State  authorities, -or  where 
such  action,  if  taken,  was  an  injury  to  navigation.  Unless  the  latter 
contingency  shall  be  shown  to  exist,  it  was  evidently  the  purpose  of 
Congress  not  to  interfere  with  measures  which  might  be  taken  for  har- 
bor improvements  by  the  several  States  within  their  respective  limits 
and  this  is  further  evidenced  by  the  fact  that  in  section  10  of  the  same 
act  an  exception  is  made  in  favor  of  "  bridges,  piers,  docks,  and 
wharves,  and  similar  structures  erected  for  business  purposes,"  which 
exception  is  clearly  intended  to  cover  the  precise  '*  structures  "  we  pro- 
pose to  erect  upon  the  areas  within  the  harbor  lines  which  we  are  now 
locating.  We  desire  most  earnestly,  however,  that  there  shall  be  not 
only  no  cause  for  controversy,  real  or  apparent,  now  or  hereafter,  be- 
tween the  General  Government  and  the  State,  but  that  we  may  have 
your  active  and  cordial  cooperation  in  the  discharge  of  the  important 
and  responsible  duties  which  have  been  devolved  upon  us  by  the  State 
of  Washington. 

We  therefore  submit  for  your  consideration  and  ask  your  approved 
of  the  following  projects  or  preliminary  plans  for  harbor  improvement; 
as  set  forth  on  the  maps  which  are  herewith  presented: 

(1)  For  the  harbor  of  Olympia.  This  consists  of  certain  harbor  lines, 
including  bulkhead  and  pierhead  lines,  which  have  been  located  after 
a  careful  survey  of  the  harbor,  and  with  the  best  available  engineering 
skill,  with  reference  to  the  interests'of  commerce  and  navigation.  With 
these  lines  there  has  been  incorporated  a  project  for  a  channel  to  be 
dredged  from  deep  water  to  the  head  of  navigation  in  the  harbor,  for 
which  surveys  have  been  made  and  plans,  specifications,  and  estiuLates 
prepared  and  submitted  by  Capt.  Thomas  W,  Symons,  of  the  United 
States  Engineer  Corps,  at  Portland,  Oregon.  This  channel,  as  adopted 
by  us,  is  identically  the  same  as  that  suggested  by  Capt.  Symons,  ex- 
cept that  its  lines  have  been  slightly  modified  in  order  to  make  thfem 
conform  to  the  harbor  lines  we  have  established  in  the  same  locality. 

(2)  For  the  harbor  of  Vancouver.  This  consists  almost  exclusively 
of  a  plan  suggested  by  Mjij.  T.  H.  H*andbuiy,  after  surveys,  specifica- 
tions, and  estimates  i>reparod  by  him  for  the  closing,  in  whole  or  in  i)art, 
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of  a  slough  or  channel  at  the  head  of  Hayden  Island,  to  which  we  have 
added  a  project  for  dredging  a  channel  400  feet  in  width  on  the  nortlu 
aide  of- the  Columbia  Eiver,  from  the  harbor  of  Vancouver  to  the  deep 
watei:  near  the  mouth  of  the  Willamette  Eiver.  It  was  the  opinion  of 
Maj.  Handbury  tliat  the  closing  of  the  cljannel  at  the  head  of  Hayden 
Island,  thereby  increasing  the  force  and  action  of  the  current  below  the 
harbor  of  Yaiicouver,  would  open  a  channel  through  the  bar  which  has 
formed  below  that  harbor,  but  we  are  anxious  to  open  a  channel  across 
this  bar  as  soon  as  practicable,  without  waiting  for  the  slow  process  of 
the  river  currents^.  With  the  exception  of  this  channel  the  plan  for 
which  we  ask  yo  .ir  approval  is  identically  that  suggested  by  Maj.  Hand- 
bury  after  a  thorough  and  careful  survey  of  the  Columbia  Eiver  in 
front  of  the  city  of  Vancouver,  and  between  that  place  and  the  mouth, 
of  the  Willamette  Eiver,  from  which  point  to  the  ocean  there  is  usually 
an  ample  supply  of  water  for  at  least  ships  of  medium  size  or  capacity. 

(3)*  For  Bellingham  Bay.  This  project  consists  simply  of  the  location 
of  harbor  Hues,  including  bulkhead  and  pierhead  lines,  which  have 
been  established  after  a  careful  survey  and  with  special  reference  to  the 
interests  to  the  navigation  in  front  of  the  city  of  New  Whatcom.  In 
connection  therewith  we  desire  your  approval  for  the  restoration  of  the 
waters  of  tlie  Nooksac^k  Eiver  to  their  original  channel  through  the 
Lummi  Indian  Eeservation,  by  which  they  formerly  flowed  into  the 
Gulf  of  Georgia.  A  collection  of  driftwood  and  debris  of  all  kinds  at  ^ 
the  head  of  the  old  channel,  as  exliibited  on  the  accompanying  map,  * 
caused  a  deflection  of  the  channel  into  Bellingham  Bay,  and  enormous 
masses  of  sediment,  sand,  and  alluvial  deposit  are  being  carried  into 
that  bay,  and,  unless  diverted  elsewhere,  will  before  many  years  entirely 
niin  the  navigation  of  the  harbor  of  New  Whateom,  which  includes 
the  upper  part  of  Bellingham  Bay.  The  people  of  that  locality  are 
willing  to  do  this  work  at  their  own  expense  and  return  the  river  to  its 
old  channel  if  you  will  approve  of  the  project. 

The  peoi)le  of  Olynipia  and  Vancouver  are  also  anxious,  at  their  own 
expense  and  without  waiting  for  the  action  of  Congress,  to  begin  the 
work  of  improving  their  harbors,  as  outlined  in  this  letter,  if  the  plans 
herein  suggested  shall  meet  with  your  approval.  The  rapidly  grow- 
ing needs  of  commerce  in  these  localities  make  it  important  that  the 
more  urgent  needs  of  better  commercial  facilities  shall  be  provided  at 
the  earliest  practicable  moment. 

Hoping  that  the  importance  of  the  subject  may  be  a  sufficient  apol- 
ogy for  the  length  of  this  communication,  and  that  you  may  favor  us 
with  jin  early,  and  if  possible  with  a  favorable,  consideration  of  the  re- 
quests therein  made, 

1  have  the  honor  to  be,  very  respectfully, 

Wm.  F.  Prosser, 
Chair  man  J  Harbor  Line  Commifntion^ 


State  of  Washington. 


Hon.  Stephen  B.  Elkins, 


Secretary  of  }Var. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  5,  1SD2, 
Respectfully  returned  to  the  Secretary  of  War. 
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I       The  harbor  line  commission  of  the  State  of  Washington  sabmita 
-with  request  for  approval  projects  and  plana  for  the  improvement  of  the 
harbors  of  Olympia,  Vancouver,  and  Bellingham  Bay,  and  for  the  es- 
tablishment of  harbor  lines  therein. 

Ooffgress  has  made  no  provision  for  the  improvement  of  these  .har- 
bors, and  attention  is  invited  to  the  provisions  of  section  18  pf  the  river 
and  harbor  act  of  September  19, 1890,  copy  inclosed,  which  prohibit<8 
surveys  being  undertaken  by  the  War  Department  with  a  view  to  im- 
provements unless  such  surveys  have  been  authorized  by  Congress. 
There  is  no  authority  of  law  known  to  this  office  whereby  the  Secretary 
of  War  can  approve  the  projects  presented.  It  appears  to  be  the  de- 
sire of  the  State  commission  to  lay  out  certain  land  under  water  with 
'  a  view  to  selling  it. 

In  reference  to  the  harbor  lines,  attention  is  invited  to  the  provisions 
of  section  12  of  the  act  of  September  19, 1890,  which  vests  in  the  Sec- 
retary of  War  authority  to  cause  the  establishment  of  harbor  lines 
M'here  it  is  made  manifest  to  him  that  such  establishment  is  necessary 
for  the  preservation  and  protection  of  harbors.  Under  the  provisions 
of  this  section,  it  is  recommended  that  a  Board  of  Engineers,  to  consist 
of  Ool.  G.  H.  Mendell,  Maj.  Thomas  H.  Handbury,  and  Cai)t.  Thomas 
W.  Symons,  Corps  of  Engineers,  be  constituted  to  consider  and  report 
upon  the  subject  of  harbor  lines  for  the  harbors  of  Olympia,  Vancouver, 
»  and  Bellingham  Bay,  and  that  the  maps  and  projects  submitted  by  the 
harbor  line  commission  be  referred  to  such  Board. 

With  the  approval  of  the  Secretary  the  order  convening  the  Board 
will  bQ  issued  from  this  office.  • 

Thos.  Lincoln  Casey, 
Brigadier- General,  Chief  of  Engineers. 

[Third  indorsement.] 

War  Department,  March  11,  1892. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerh. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army,. 
March  12, 1892. 
EespectfuJly  referred  to  Col.  G.  H.  Mendell,  Corps  of  Engineers,  for 
consideration  by  the  Board  of  Engineers  constituted  by  Special  Or- 
ders No.  16,  Headquarters  Corps  of  Engineers,  March  12, 1892, 

The  expenses  of  the  Board  must  be  limited  to  the  least  sum  possible 
as  tliere  is  no  appropriation  for  the  harbors  under  consideration. 

Tliis  paper,  with  its  inclosures,  to  be  returned  with  report  of  the 
Board* 

H.  M.  Adams, 
Major y  Corps  of  Engineers^  in  charge. 


Digitized  by  VjOOQIC 


APPENDIX   TT — REPORT   OF   CAPTAIN   SYMONS-  2803 

[Fifth  iudoraement.] 

XJ.  S.  Engineer  Office, 
San  Francisco,  Cal,  May  23, 1892. 
Respectfully  returned  to  the  Chief  of  Engineers. 
The  report  of  the  Board  is  found  in  three  tracings*  containing  both 
.  a  literal  and  grapliic  description  of  harbor  lines  recommended  by  the 
Board  for  the  respective  harbors  of  Vancouver,  Olympia,  and  Belling- 
liam  Bay,  sent  in  a  separate  package. 

G,  H.  Mbndall, 
Colonel^  Corps  of  Engineer^,  Senior  Member. 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U,  S.  Army, 

May  31, 1892. 
Eespectfully  returned  to  the  Secretary  of  War. 
The  Board  of  Engineers  appointed  un^er  authority  of  the  Secretary 
ot  War  (see  second  and  third  indorsements  hereon),  by  Special  Orders 
No.  16,  Headquarters  Corps  of  Engineers,  March  12,  1892,  to  consider 
and  report  upon  the  subject  of  harbor  lines  for  tlie  harbors  of  Olympia, 
Vancouver,  and  Bellingham  Bay,  Washington,  under  the  provisions  of 
section  12  of  the  river  and  harbor  act  of  September  19, 1890,  recom- 
mends for  the  approval  of  the  Secretary  of  War  the  harbor  lines  de- 
lineated and  described  upon  the  accompanying  charts. 

It  is  recommended  that  the  line  selected  be  approved,  and  that  the 
Secretary  place  his  approval  upon  the  tracings  submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

War  Department,  June  3, 1892. 
The  harbor  lines  selected  by  the  Board  are  approved. 

S.  B.  Elkins, 
Secretary  of  JVar. 


descriptions  of  the  harbor  lines  (taken  from  the  maps 

submitted). 

HARBOR  LINES  IN  OLYMPIA  HARBOR. 

For  the  harbor  line :  Beginning  at  a  point  on  the  line  between  townships  18  and  19 
north,  range  2  west,  328.1  feet  west  from  the  meander  corner  to  sections  2  and  35, 
which  point  is  in  latitude  47^  5'  00".44,  and  in  longitude  122^54'  4".669;  thence  west 
620.5  feet;  thence  south  14°  46'  west,  2,156.3  feet;  thence  south  16^  56'  east,  11,250 
feet  (at  2,996.9  feet  on  this  line  is  the  northwest  and  at  3,046.9  feet  the  southwest 
angle  of  the  line  bounding  the  east  side  waterway) ;  thence  south  42°  west,  350.2  feet ; 
thence  north  16^  56'  west,  5,176.4  feet;  thence  south  84°  6'  west,  1,401.9  feet  (at  725 
feet  this  line  just  touches  the  northeast  corner  of  the  Main  Street  Wharf) ;  thence 
south  5^  54'  east,  5,2'«)  feet;  thence  south  84'^  6'  west,  1,000  feet  (at  19.8  feet  on  this 
line  is  the  northeast,  and  at  119.8  feet  the  northwest  angle  of  the  line  bounding  the 
Capitol  w^aterway,  also  the  last  245.2  feet  are  coincident  with  the  line  bounding  the 
Des  Chutes  waterway) :  thence  north  5^^  54'  west,  5,240  feet  (the  first  188.5  feet  of  this 
lino  are  coincident  with  the  line  bounding  the  Dcs  Chutes  waterway) ;  thence  north 
23'  west,  4,060  feet  (the  first  52.2  feet  of  this  line  arc  coincident  with  the  line  bound- 
ing the  west  side  waterway);  thence  north  30^  52'  west,  4,000  feet;  thence  north 
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540  35'  west,  1,050  feet  (this  point  is  the  initial  point  of  the  Butlers  Cove  waterway) ; 
thence  north.  1(P  15'  east,  194.6  feet  (this  line  also  bounds  the  Butlers  Cove  water- 
way) ;  thence  west  609.7  feet  (the  first  118.1  feet  of  this  line  also  bQunds  the  Butleis 
Cove  waterway)  to  the  terminal  point,  which  is  on  the  line  between  townships  18 
and  19  north,  rauge  2  west,  and  170  feet  east  of  the  meander  comer  to  sectiona  4  and 
33.    It  is  in  latitude  47*^  5'  1".324,  and  in  longitude  122^  55'  57".762. 

HARBOR  LINEB  IN  VA>'COUVER  HARBOR. 

Beginning  at  a  point  which  is  2^844.32  feet  south  and  5,280  feet  east  of  thd  stone 
monument  s&t  for  the  southeast  comer  of  the  Amos  Short  Donation  Claims  said 
monument  being  at  the  foot  of  a  balm  of  Gilead  tree  on  the  right  bank  of  the  Co- 
lumbia River  and  at  the  south  end  of  Main  street  in  the  city  of  Vancouver,  aleM> 
being  326.32  feet  north  and  2,550.95  feet  west  of  the  meander  comer  between  sec- 
tions 35  and  36,  township  2  north,  range  1  east,  W.  M. ;  thence  for  the  outer  harbor 
line  north  64°  25'  39"  west,  9,058.61  feet;  thence  north  529  49'  12"  west,  3,111.89  feet, 
to  a  point  which  is  south  (P  44'  45"  west,  374.92  feet  from  the  southwest  comer  of 
the  Amos  Short  Donation  Claim;  thence  north  48°  13'  52"  west,  3,470.24  feet,  to  a 
point  which  is  south  278.15  feet  from  the  meander  comer  between  sections  20  and  21, 
township  2  north,  range  1  east,  W.  M. ;  thence  north  59°  SO'  west,  3,107.9  feet,  to  the 
terminal  point  of  the  outer  harbor  line. 

HARBOR  LINES  AND  WATERWAYS  AT  NEW  WHATCOM,  BBLLINGHAM  BAT. 

For  the  harbor  line  or  outer  limit  of  the  reserved  area:  Beginning  at  a  point  on 
the  meander  line  of  the  Pattle  Donation  Claim  1,448.5  feet  east  and  1,704.4  feet  north 
from  an  iron  bolt  in  solid  rock  which  marks  the  southwest  corner  of  the  Pattle  Dona- 
tion Claim  and  is  referred  to  in  the  notes  of  the  Pattle  and  Morrison  Donation  claims; 
theurc  due  west  731.72  feet;  thence  north  34^55'  east,  401.45  feet;  thence  north 
31^^  36'  east,  2,035.71  feot;  thence  north  40^  39'  east,  947.71  feet;  thence  north  32^  7' 
west,  1,380.33  feet;  thence  north  37^^  west,  2,191.35  feet;  thence  north  57°  23'  we«t, 
6,984.73  feet ;  thence  north  32^  37'  ea«t,  600  feet  to  the  t<»rminal  point,  which  is  2,379 
feet  south  and  1,498.4  feet  eaat  of  the  meander  comer  to  sections  22  and  23,  town- 
ship 38  north,  range  2  east. 

Whatcom  Creek  waterway  shall  begin  at  a  point  on  the  Government  meander  line 
of  the  Peabody  donation  claim  230.5  feet  northerly  from  the  stone  monument  mark- 
ing the  southwest  fractional  comer  of  the  Peabody  donation  claim,  thence  north 
44*^  28'  went,  363.2  feet  along  the  Government  meander  line  of  the  Peabody  donatioa 
claim;  thence  south  45^  12'  west  to  an  intersection  with  the  outer  harbor  line.  The 
south  line  of  the  waterway  shall  commence  at  the  above-described  point  of  begin- 
ning and  shall  run  on  a  parallel  line  with  the  north  line  of  the  waterway  to  an  inter- 
section with  the  outer  harbor  line. 

I  and  J  street  waterway  shall  begin  at  a  point  on  the  Government  meander  line 
which  is  northwesterly  721.5  feet  from  the  stone  monument  marking  the  southeast 
corner  of  the  Boeder  claim ;  thence  north  65^  28'  west,  182.7  feet  along  said  Govern- 
ment meander  line;  thence  south  44°  30'  west  to  an  intersection  with  the  onter  har- 
bor line.  The  south  line  of  the  waterway  shall  commence  from  the  above-described 
point  of  beginning  and  shall  run  on  a  line  parallel  to  the  north  line  of  the  waterway 
to  an  intersection  with  the  outer  harbor  line. 

The  Squallicum  Creek  waterway  shall  begin  at  the  meander  post  between  frac- 
tional sections  23  and  24,  township  38  north,  rjmge2cast;  thence  following  the  Gov- 
ernment meander  line  north  82*^  west  475.7  feet;  thence  south  36*^  30*  west  to  an  in- 
tersection with  the  outer  harbor  lino;  thence  from  above  described  point  of  begin- 
ning south  22^  cast  205  feet  along  Govemment  meander  line;  thence  on  a  par^Iel 
line  to  the  north  line  of  the  waterway  to  an  intersection  with  the  oator  harbor  line. 

HARBOR  LINls  AT  FAIHIIAVEN,  BKLMNGHAM  BAT. 

On  Se])fember  1,  A.  I).  1S91,  {uiionp  proceedings  of  the  harbor  line  commisaion  of 
the  State  of  AVashington,  Uw  following  resolution  was  unanimously  adopted: 

UvHolnd,  That  tlie  area  reserved  for  wharfage  and  other  purposes  under  control 
of  the  State  along  the  water  front  of  the  city  of  Fairhaven,  as  provided  by  Article 
XV  of  the  constitution  of  the  State  of  Wasllinj^ton  and  the  acts  ^  the  legislature 
relating  thereto,  shall  be  contained  within  tlie  following  metes  and  bounds,  to  wit: 

For  the  harbor  line  on  the  outer  limit  of  the  reserved  area:  Beginning  at  a  point 
on  the  meander  line  of  tlie  Pattle  donati(m  claim,  wliich  point  is  1,704.4  feet  north 
and  1,418.5  feet  eaat  of  an  iron  holt  sot  in  solid  sandstone  rock,  the  said  bolt  being 
the  southwest  comer  of  the  Pattle  donation  claim  as  described  in  the  field  notes  of 
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the  surveys  of  the  Pattle  aiid  Morrison  douation  chiims;  thouco^west  731.72  feet; 
theuce  south  34^  55'  west,  748.91  feet;  thence  south  5(P  51'  west,  987.67  feet;  thence 
south  320  4'  west,  1,473.81  feet;  thence  south  6°  35'  west,  847.24  feet;  tlience  south 
SP  east,  752.33  feet;  thence  south  15^  14'  west,  404.88  feet;  thence  south  58°  50'  west, 
627.4fe«t;  thence  south  86°  33' west,  1,185.33  feet;  thence  sontli  36>^  54' west,  3,247.48 
feet;  thence  south  23^  7'  east,  1,726.92  feet;  thence  south  48°  46'  east,  904.4  feet; 
thence  south  5°  32'  west,  750.54  feet;  thence  south  13°  26'  ea«t,  1,467.54  feet;  thence 
south  34^  west,  252.13  feet;  thence  south  12°  20'  west,  825.63  feet;  thence  south  43^ 
5'  ea«t,  783.01  feet;  thence  south  12<^  23'  east,  945.9  feet;  thence  south  26°  55'  east, 
1,174.84  feet :  thence  south  29^  11' east,  2,011.67  feet ;  thence  east  702.94  feet;  thence 
north  2o  le'^east,  751  feet;  thence  east  31.85  feet;  thence  south  23<^  41'  east,  208.69 
feet;  thence  south  28'  west,  200.06  feet;  theuce  south  17^ 26' east,  714.01  feet;  thence 
east  345.64  feet;  thence  north  10°  21'  east,  884.11  feet;  thence  north  4°  22'  west, 
579.23  feet;  thence  north  31°  43'  west,  850.95  feet;  thence  north  9^  49'  west,  703.22 
feet;  thence  east  980.95  feet ;  thence  south  41°  40'  east,  1,305.52  feet;  thence  south 
'24°  30'  east,  2,090.76  feet;  thence  south  12°  47'  east,  2,498.5  feet;  thence  east  307.62 
feet;  to  a  point  near  high-wat-eT  mark  on  or  ahoat  the  quarter-section  line  of  sec- 
tion 24. 
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IMPROVEMENT  OF  WILLAMETTE  RIVER,  OREfiON,   AND  OF  LOWER  CO- 
LUMBIA RIVER  AND  ITS  TRIBUTARIES,  OREGON  AND  WASHINGTON. 


REPORTOF  MAJOR  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS,  OFFf- 
CER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Montli  of  Columbia  River,  Oregon  and 

WaehinjQfton. 

2.  CoDBtruction  of  canal  at  tlie  Cascades, 

Columbia  River,  Oroj^on. 

3.  Columbia     and     Lower     Willamette 

riyers  below  Portland,  Oregon. 


4.  "Willamette    River    above    Portland. 

Oregon. 

5.  Cowlitz  River,  Wasbington. 

6.  Youngs  and  Klaskuine  rivers,  Oregon. 

7.  Gauging  waters  of  Colambia  River, 

Oregon  and  Washington. 


EXAMINATIONS  AND   SURVEYS. 

8.  Willamette  River,  Oregon,  at  Clackamas  Rapids,  R(»88  Island,  and  Corvallis. 

9.  Lower  Willamette  and  Columbia  rivers  below  Portland,  Oregon. 

10.  Columbia  River  near  Vancouver,  Washington. 

HARBOR  LINES. 

11.  Establishment  of  harbor  lines  in  Willamette  River  at  Portland,.  Oregon. 


United  States  Engineer  Office, 

Portland,  Oi'egon^  July  12,  1892. 
General:  I  have  the  honor  to  submit  herewith  annnal  report  for 
the  fiscal  year  ending  June  30, 1892,  upon  <he  work  of  river  and  harbor 
improvement  in  my  charge. 

•  ••*••• 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 

Major,  Corpn  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer.,  U.  S.  A.  Digitized  by  GgOgk 
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U  U  I. 

IMPROVEMENT  OF  MOUTH  OF  COLUMBIA  RIVER,  OREGON  AND  WASH- 
INGTON. 

The  project  under  whicli  this  work  is  being  carried  on  was  adopted 
in  1884.  It  contemplates  providing  a  channel  across  the  Columbia 
Kiver  Bar  having  a  depth  of  30  ieet  at  mean  low  tide.  This  is  to  be 
ett'ected  by  concentrating  the  water  flowing  over  the  bar  and  increas- 
ing thcT resultant  cnrrents  to  such  a  degree  as  to  procure  the  desired 
depth.  Any  work  for  accomplishing  this  end  must  be  more  or  less 
tentative  in  its  character.  The  work  which  is  now  in  progress  is  the 
building  of  a  low-tide  jetty,  starting  from  Fort  Stevens,  on  the  South* 
Cape,  and  extending  in  a  westerly  direction,  with  a  slight  curve  to  the 
south,  out  across  Clatsop  Spit,  for  a  distance  of  4^  miles,  niore  or  less, . 
as  circumstances  may  require,  to  a  point  about  3  miles  south  of  Cape 
Disappointment.  The  jetty  is  constructed  of  stone,  resting  upon  a 
mattress  foundation  about*^  40  feet  wide  and  from  2^  to  6  feet  thick. 
The  stone  extends  to  a  level  of  4  feet  above  mean  lower  low  wat«r.  The 
material  thus  far  has  been  placed  in  position  from  a  jetty  tramway 
supported  upon  piles  driven  along  the  line  of  the  jetty  and  about  24 
feet  above  tlie  level  of  low  tide.  The  tramway  is  a  double- track  3-foot- 
gauge  railroad,  the  tracks  being  13  feet  between  centers,  and  28  feet 
above  the  plane  of  mean  low  water.  The  material  is  landed  at  the 
wharf  and  transported  to  places  over  these  tracks,  which  are  built  in. 
advance  of  the  main  work. 

Before  the  commencement  of  this  work  the  channel  or  channels  over 
this  bar  were  very  capricious  in  location  and  variable  in  depth.  The 
depths  are  usually  from  19  to  21  feet  and  the  channel*  viuried  in  num- 
ber from  1  to  3  and  in  location  through  nearly  180^  from  Cape  Disap- 
X)ointment  to  Point  Adams. 

The  results  of  the  jetty  already  constructed  are  very  marked  in  the 
building  up  of  Clatsop  Spit  and  in  the  effects  produced  .by  the  concen- 
tration of  water  upon  the  bar.  There  is  now  a  straight  out-and-in 
channel  having  a  width  of  J  mile,  with  a  depth  nowhere  less  than  29 
feet  and. for  a  width  of  1  mile  a  depth  of  27  feet.  At  the  end  of  last 
fiscal  year  the  shortest  distance  from  the  30- foot  cui've  on  the  outside 
to  the  same  on  the  inside  of  the  bar  was  3,000  feet.  This  distance  is 
now  reduced  to  1,200  feet.  These  depths  refer  to  the  plane  of  the  mean 
of  lower  low  waters. 

The  first  appropriation  for  this  improvement  was  made  in  the  river 
and  harbor  act  approved  July  5,  1884.  The  total  amount  appropriated 
to  the  end  of  the  present  fiscal  year  for  carrying  out  the  project  is 
is  $1,337,500.  The  amount  expended,  including  outstanding  liabilities, 
is  $1,313^168.88  leaving  a  balance  of  $24,331.12  applicable  to  the  ftirther 
prosecution  of  the  work. 

At  the  end  of  the  last  fiscal  year  the  jetty  tramway  wa«  at  station 
239  +  52,  with  the  mattress  work  at  station  235  +  40.  Station  25  +  80 
is  regarded  as  the  root  or  beginning  of  the  jetty  proper.  During  the 
month  of  July  the  tramway  was  extended  1,088  feet.  Station  250  +  20 
is  regarded  as  the  end  of  the  jetty.  This  is  4J  miles  from  the  beginning 
at  station  25  +  80.  From  this  station  east  to  the  end  of  the  present 
wharf  the  distance  is  3,080  feet,  making  the  distance  from  the  end  of 
the  wharf  to  the  outer  end  of  the  jetty  a  little  over  4.8  miles. 

In  view  of  the  results  obtained  by  the  jetty  at  the  end  of  last  fiscal 
year,  as  shown  by  the  sounding  taken  at  that  time  on  the  bar,  it  was 
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deemed  advisable  to  stop  the  construction  of  the  jetty  when  it  arrived 
at  a  point  4J  miles  from  its  inner  «nd  and  await  forther  developments, 
which  would  be  shown  by  the  sounding  to  be  taken  during  Juneof  tliis 
year.  To  give  to  the  outer  end  of  the  jetty  ^xtra  strength  to  resist  the 
action  of  the  waves  in  that  locality,  the  tramway  was  widened  for  300 
feet  back  from  the  end  so  far  as  tc)  permit  of  a  third  track  being  laid 
13  feet  south  of  the  south  tract.  This  arrangement  permitted  the  lay- 
ing of  a  foundation  of  mattresses  80  feet  wide;  on  this-  rock  was  piled 
to  a  level  of  mean  high  water.  The  piles  used  in  this  locality  were  65 
feet  long;  they  were  driven  into  the  sand  from  25 to  30  feet.  The  action 
of  the  waves  and  tides  would  scour  the  sand  down  from  10  to  15  feet 
before  tlie  mattress  could  be  put  in  place.  When  this  was  done  it 
would  fill  back  again  and  as  rock  was  put  on  keep  piling  up  agjiinst 
it.  Extra  precautions  were  taken  to  double  driftbolt  and  strap  the 
caps  and  stringers  to  the  piles  and  put  in  additional  braces  from  the 
end  back  for  a  distance  for  6,000  feet.  In  the  distance  of  300  feet  at 
the  widened  portion  of  the  jetty  30,000  tons  of  rock  were  dumped. 

Since  the  commencement  of  the  work  in  1884  there  has  been  used  in 
the  construction  of  the  tramway  and  its  repairs  377,660  lineal  feet  of 
piling  and  2,223,580  feet  B.  M.  of  lumber.  The  cost  of  the  tramway  has 
been  approximately  $6.50  i)er  lineal  foot.  There  had  been  used  18,414 
cords  of  fascines.  The  mattress  work  in  place  has  cost  $4.50  per  lineal 
foot. 

Under  the  contract  dated  Jjinuary  22, 1891,  in  force  with  Joseph  E. 
Smith,  150,500  t^ns  of  rock  were  received  during  the  year.  The  total, 
amount  of  rock  received  from  all  sources  since  the  commencement  of 
the  work  is  478,890  tons. 

About  25,000  tons  of  this  rock  was  used  in  securing  the  root  of  the 
jetty  and  in  protecting  the  buildings  and  railway  between  that  point 
and  the  wharf.  The  balance  Imt^  been  distributed  along  the  line  of  the 
jetty.  From  the  end  of  the  jetty  back  for  a  distance  of  2,500  feet  the 
rock  is  raised  to  a  level  of  4  feet  above  datum,  for  13,000  feet  it  is  at 
datnm,  for  5,200  feet  it  will  average  4  feet  above,  for  the  remaining 
distance  it  will  run  from  this  level  to  high  water.  Near  the  inner  end 
of  the  jetty  it  was  found  to  be  necessary  to  pile  the  rock  well  up  toward 
the  high-water  line  to  protect  the  piling  of  the  tramway  from  the  heavy 
drift  brought  down  by  the  river  during  the  winter  and  spring.  At 
places  along  the  line  of  the  jetty  it  was  observed  that  there  was  a  de- 
cide<l  tendency  during  the  last  of  the  flood  tides  and  the  first  of  the 
ebb  for  the  water  to  flow  across  the  jetty  in  great  volume  and  with  con- 
siderable velocity.  Where  this  was  the  case  the  sand  would  not  deposit 
in  the  vicinity,  but  would  be  scoured  out,  increasing  the  area  of  the 
waterway.  At  these  places  rock  was  dumped  in  until  this  action 
ceased.  It  was  found  that  when  the  jetty  reached  the  height  of  about 
4  feet  above  the  mean  level  of  low  water  the  flow  during  tK)th  ebb  and 
flood  was  under  control.  The  sand  was  dci)osited  to  the  level  of  low 
Avater  and  above,  in  many  instances,  on  both  sides  of  the  jetty. 

Under  the  contract  entered  into  with  Richard  Iloyt,  April  20, 1891, 
1,768  cords  of  fascines  and  3,528  jioles  were  received.  These  were  used 
in  making  the  mattresses  placed  und<»r  the  hist  1,000  feet  of  the  jetty. 

The  piles  used  during,  the  year  were  purchased  in  open  market  at 
the  rate  of  9J  cents  per  lineal  foot  delivered  at  Astoria.  The  lumber 
was  purchased  in  open  market  also,  at  $10  per  1,000  feet  delivered  at 
Fort  Stevens. 

On  account  of  inclement  weather  and  to  give  opportunity  for  general 
repairs  that  were  needed  to  the  tramway,  the  barges,  towboatS;  and 
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rolling  stock  of  the  railway,  the  delivery  of  roek  was  suspended  from 
the  20th  of  l)e<-einber  t^)  tiie  first  of  IVIareh.  It  was  necessary  to  make 
extensive  repairs  to  four  of  the  oldest  barges  belonging  to  the  plan  tin 
order  to  keep  them  in  anytjiing  like  servieeabie  condition.  This  was 
done  by  written  agreement  with  the  lowest  bidder  after  soliciting  pro- 
posals for  the  work,  at  a  cost  of  $1,750  each.  The  other  repairs  were 
made  by  theregnhir  en^ployes  upon  the  work. 

On  June  9,  10,  and  11  surveys  were  made  upon  the  bar  at  the  mouth 
of  the  Columbia  lliver  witli  the  view  to  developing  the  present  condi- 
tion of  the  channel  in  that  locality.  The  conditions  were  favorable  for 
this  woFk  and  the  results  nmke  a  very  satisfactory  showing.  The 
soundings  were  reduced  to  the  plane  of  the  mean  of  lowest  low  waters 
and  are  shown  upon  the  sheet  herewith.  The  general  outline  of  the 
low-w\ater  line  as  it  now  exists  in  the  vicinity  of  the  jetty  is  also  sho¥m. 
This  survey  shows  an  increase  in  the  depth  of  the  water  over  the  bar 
to  the  northward  of  the  deepest  water  of  last  year.  The  27-foot  chan- 
nel is  now  about  1  mile  wide  and  the  25-foot  channel  about  2  miles. 
This  tendency  of  the  body  of  the  water  to  pass  out  more  to  the  north- 
ward can  be  attributed,  I  think,  to  the  southerly  storms  that  prevail 
during  the  winter  and  spring. 

What  was  the  old  south  cnannel  when  the  work  commenced  is  gradu- 
ally shoaling  up  on  a  line  with  the  end  of  the  Jetty.  In  this  vicinity, 
where  there  was  at  that  time  from  10  to  30  and  35  feet^,  there  is  now  only 
about  17  feet.  To  the  southward  this  channel  is  holding  at  the  same 
depth  as  formerly.  The  north  channel  of  that  time  is  closing  up,  while 
the  middle  sands,  with  but  10  feet  of  water  ux>on  them,  have  entirely 
disappeared,  and  where  this  minimum  depth  was  there  is  now  34  feet. 
These  sands  have  been  pushed  out  into  the  deeper  water  of  the  ocean, 
and  now^  there  is  from  20  to  29  feet  of  water  where  they  were.  As  a 
matter  of  course  shoaling  has  taken  i)lacein  this  deeper  water  in  front 
of  the  fore  slope  of  the  old  bar,  where  this  was  deposited,  but  not  to 
such  an  extent  as  to  interfere  with  navigation.  The  indications  from 
this  survey  are  all  favorable  to  a  permanent  depth  of  channel  of  at 
least  30  feet.  The  shortest  distance  between  the  curves  of  this  depth 
on  the  two  sides  of  the  bar  is  now  but  1,200  feet. 

This  improvement  is  already  having  a  very  marked  eflfect  upon  the 
foreign  commerce  of  the  river.  The  commercial  statistics  herewith  in- 
dicate an  increase  in  the  number  and  tonnage  of  these  vessels.  The 
indications  for  the  coming  season  are  that  there  will  be  a  still  greater 
increase. 

Estimates  for  the  year  ending  June  30,  1894, — It  is  estimated  that 
$525,000  will  be  required  to  finish  this  w^ork.  Should  $350,000  of  this 
be  ajipropriated  for  the  fiscal  year  ending  June  30,  1893,  it  is  recom- 
mended that  the  balance,  $175,000,  be  made  available  for  the  fiscal 
year  ending  June  30,  1891. 

The  original  estimate  tor  the  construction  of  this  work  was  $3,710,000; 
of  this  amount  there  has  already  been  appropriated,  to  June  30, 1892, 
$1,337,500.  There  was  a  balance  on  hand  at  that  date  of  $24,331.12, 
exclusive  of  outstanding  liabilities. 

It  is  proposed  to  exi)end  this  and  future  sums  appropriated  in  raising 
the  jett^  to  a  height  of  4  feet  above  low  water  ifc  those  places  that  are 
not  yet  jit  that  height,  and  in  further  strengthening  the  jetty.  There 
is  now  about  13,000  feet  that  is  at  the  level  of  mean  low  water.  Expe- 
rience has  shown  that  it  will  not  be  safe  to  leave  the  jetty  at  this  height. 
The  first  half  of  the  tides  flowing  across  the  jetty,  either  ebb  or  flood, 
take  the  sand  with  them  and  scour  channels.    Esj^ecially  is  this  the 
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cas6  where  there  are  low  places  in  the  jetty.  It  is  only  by  building  up 
the  jetty  that  this  cross -tiow  can  be  prevented.  About  4  feet  above  low 
water  seems  to  be  the  height  required.  The  jetty  towards  the  outer 
end  will  need  to  be  well  protected  with  large  rocks  to  resist  heavy  seas. 
During  the  year  Mr.  G.  B.  Hegardt  has  continued  to  render  intelligent 
and  zealous  service  in  local  charge  of  this  work.  His  report  is  here- 
with appended,  to  which  attention  is  invited  for  further  details  pertain 
ing  to  the  work  done. 

APPROPRIATIONS. 

Julys,  1884 $100,000 

Augusts,  1886 187,500 

August  11,  1888 500,000 

February  22,  1890 75,000 

September  19,  1890 475,000 

Total 1,337,500 

Money  statement. 

July  1,  1891,  balance  unexpended $274, 710. 46 

J  une  30,  1892,  amount  expended  during  fiscal  year 220, 913. 69. 

July  1,  1892,  balance  unexpended 53,796.77 

July  1,  1892,  amount  covered  by  uncompleted  contracts 29, 465. 66 

July  1,  1892,  balance  available 24,331.13 

Amount  appropriated  by  act  ai)proved  July  13,  1892 350, 000. 00 

Amonnt  available  fot  fiscal  year  ending  June  30.  1893 374, 331. 12 


{Amount  (estimated)  required  for  completion  of  existing  project 175,  OOO.  00 
A  mount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1894  175, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  g.  b.  hegardt,  assistant  rngineer. 

Office  of  United  States  Assistant  Engineer, 

Fori  Stevens,  Oregon^  July  1,  189S, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  im- 
provement of  the  mouth  of  Columbia  River,  Oregon  and  Washington,  for  the  iiscal 
year  ending  June  30,  1892 : 

jetty  tramway. 

At  the  end  of  last  fiscal  year  the  end  of  the  tramway  was  at  station  239-{-52  and  the 
bracing  carried  to  station  '232-f-64. 

The  construction  of  the  tramway  was  completed  in  July. 

The  extension  during  the  year  was  1,088  feet,  which  brings  the  end  of  the  tramway 
and  jetty  to  station  250440.  The  bracing  of  tlie  tramway  was  secured  from  station 
2324-64  to  the  end,  a  distance  of  1,776  feet. 

For  the  purpose  of  better  securing  the  end  of  the  tramway  and  the  jetty,  a  spur 
track  was  put  in  at  the  end,  joining  the  south  track  300  feet  from  the  end  and  hav- 
ing 13-foot  centers.  Each  bent  in  the  spur  track  was  secured  to  the  main  bents  in 
the  tramway,  thus  forming  a  connected  structure. 

Sixty-five-foot  piles  were  used  for  the  tramway,  with  the  exception  of  the  last  six 
bents,  where  70-foot  pDes  were  driven. 

The  mean  depth  of  water  in  which  piles  were  driven  was  12  feet,  but  before  the 
mats  could  be  sunk  the  sand  would  scour  away  to  a  depth  of  from  20  to  24  feet,  the 
bottom  generally  seeking  its  level  at  about  22  feet  below  low  water. 

A  few  bents  back  from  the  end  a  cluster  of  four  75-foot  piles  were  driven  and  al- 
lowed to  stick  up  about  20  feet  above  the  tracks.  Between  these  four  piles  another 
pile,  about  40  feet  long  and  resting  on  the  cap  of  the  tracks,  was  secured  with  screw 
Dolts  and  guys.    On  top  of  this  pile  was  placed  a  ball  beacon,  8  feet  in  diameter  and 
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made  of  hoop  iron^  as  a  mark  for  crafts  entering  the  river.  The  top  of  the  heacoa' 
18  70  feet  above  low  water. 

A  great  deal  of  extra  work  in  reihiforcing  and  repairing  the  tramway  had  to  be  done 
during  the  year.  The  months  of  December  and  January  were  a  sncceseion  of  violent 
windstorms,  and,  tbongh  the  tracks  were  not  damaged  in  any  particnlar  place^  still 
they  were  considerably  shaken  up.  The  piles,  caps,  and  stringers  would  work  loose 
from  the  fastenings  from  the  heavy  sea  running  in  over  the  spits.  Several  piles  were 
washed  away  in  different  part-s  of  the  tramway,  but  principally  in  the  last  3,000 
feet.     These  were  all  replaced. 

Extra  drift  bolts  were  put  in  the  caps  and  stringers  through  every  pile  from  the 
end  and  as  far  in  as  to  station  190,  a  distance  of  about  6,000  feet,  and  iron  straps, 
ov«r  the  caps  and  spiked  to  the  piles,  on  the  two  south  piles  from  the  end  and  in  to 
station  225,  a  distance  of  2,500  feet,  and  over  the  two  north  piles  from  the  end  to 
station  230,  a  distance  of  2,000  feet. 

In  addition  to  this,  longitudinal  braces  were  put  in,  from  pile  to  pile,  between  sta- 
tions 236  and  228.  Since  this  work  has  been  done  and  the  rock  dumped  into  about 
low  water,  no  difficulty  was  had  in  keeping  the  tracks  in  good  running  order. 

Near  station  230,  where  the  sand  spits  on  the  south  side  of  the  jetty  run  so  close  in, 
is  the  place  where  the  most  trouble  was  experienced  in  keeping  up  the  repairs  to 
the  tramway  tracks. 

Here  during  the  winter  months,  after  each  storm,  the  piles  on  the  south  side  w^ould 
be  washed  away  from  the  driftbolts,  and  the  pile-driver  had  to  be  run  out  evety 
time  to  pull  them  back  in  place  or  put  in  new  piles. 

'  The  piles,  caps,  and  stringers  in  the  first  x>art  of  the  tramway,  having  been  in 
about  seven  years,  are  getting  to  decay  to  a  great  extent,  and  during  the  last  two 
years  more  or  less  repairing  has  been  done  to  keep  the  tracks  in  good  condition  for 
running  rock  trains  over  them.  The  stretch  where  the  most  decay  has  taken  place 
in  between  stations  30  and  43.  Last  winter  some  seventy  new  piles  were  driven  be- 
tween these  stations  and  new  caps  and  stringers  put  down  for  nearly  the  whole  dis- 
tance. With  the  repairs  done  last  winter  the  tracks  were  put  in  a  conditon  to  make 
them  safe  for  another  year  or  year  and  a  half  at  the  most. 

Any  additional  repairing  after  this  will  be  both  expensive  and  difficult,  as  it  is 
almost  impossible  to  drive  piles  through  tbe  rock  in  the  jetty.  It  would  probably 
be  cheaper  as  well  as  quicker  to  construct  entirely  new  tracks  alongside  the  present 
tramway  than  to  attempt  to  repair  the  old  tracks. 

For  the  first  3,000  feet  of  tramway  the  rails  are  also  getting  pretty  badly  corroded 
and  will  not  be  safe  for  u^e  aftef  another  year's  work.  The  rails  in  both  the  tram- 
way tracks  were  taken  up  to  straighten  the  tracks  from  the  end,  and  as  far  in  as  to 
station  210,  a  distance  of  4,000  feet,  and  from  this  station  and  to  shore  where  found 
neces8ary.  All  the  crossings  on  the  tramway  were  overhauled  and  new  switch  raUs 
put  down. 

While  running  trains  of  rock  out  towards  the  end  it  has  been  necessary  to  employ 
three  men  on  the  tracks  to  take  up  the  creeping  of  the  rails,  which  is  considerable, 
and  keep  the  tracks  in  good  running  order. 

Jeily. — The  mattress  work  at  the  end  of  last  fiscal  year  had  been  advanced  to  sta- 
tion 235-1-40.  During  the  year  the  mattress  work  was  completed  to  tlTe  end,  or  sta- 
tion 250-f40,  being  an  addition  of  1,500  feet.  The  length  of  the  jetty  is  4^  miles,  sta- 
tion 25-f  80  being  considered  as  the  commencement  or  root  of  the  jetty. 

The  inside  mats  were  made  from  seven  thicknesses  of  fascines,  as  was  done  last 
year.  Throughout  the  length  of  the  jetty  mats  were  only  sunk  under  the  tracks  and 
on  the  north  or  river  side,  but  commencing  at  station  245,  and  running  out  to  the 
end,  mats  were  put  down  on  the  south  side  as  well.  At  the  300-foot  long  spur  track 
at  the  end  mat«  were  sunk  on  both  sides  and  under  the  tracks,  making  the  mattress 
work  80  feet  wide.  It  had  been  the  intention  to  continue  to  i^lace  mats  on  the  south 
side  of  the  jetty  as  far  in  as  to  station  235,  but  it  was  foimd  impossible  on  account 
of  the  heavy  swell  which  is  constantly  on  so  far  out  from  shore. 

The  last  mattresses  were  sunk  early  in  September  and  after  this  time  the  weather 
was  unusually  severe. 

In  the  last  300  feet  of  the  jetty,  including  the  spur  track,  very  nearly  30,000  tons 
of  rock  was  placed,  bringing  it  up  to  fr'om  4  to  9  feet  above  low  water.  This  was 
done  last  fall,  but  during  the  winter  months  the  top  part  of  this  mass  of  rook  was 

1>artly  washed  away  by  the  sea,  and  the  height  reduced  to  about  3  to  4  feet  above 
ow  water.  Only  the  heaviest  kind  of  rocks,  weighing  from  6  to  12  tons  each,  were 
placed  here,  but  the  waves  that  strike  the  jetty  toward  the  end  are  quite  high  and 
unbroken. 

The  total  amount  of  rock  received  during  the  year  was  150,500.8  tons  and  is  by 
about  30,000  tons  the  largest  amount  received  during  any  one  year  since  the  work 
commenced. 

There  seems  to  have  been  a  settlement  in  the  rook  placed  in  the  jetty  of  from  1  to 
2  feet  for  most  of  the  distance,  though  part  of  this  apparent  settling  may  have  been 
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oansedi  and  probably  was,  by  the  rock  being  waAhed  off  by  the  sea.  Part  of  the 
rook  received  has  been  placed  where  the  settlement  or  washing  off  has  taken  pljice, 
some  of  it  to  raise  the  level  of  the  rock  to  about  4  feet  above  low  water,  but  the 
bulk  of  it  towards  the  end  of  tlie  jetty.  The  fpllowing  approximate  amounts  were 
placed  between  the  different  stations:  On  the  shore- protection  spur  900  tons;  sta- 
tion 22-f  44,  1,200;  44+100, 28,000;  100-f  170, 15,000;  1704-200, 2,000;  and  from  station 
200  to  the  end  the  remainder,  or  103,000  tons. 

From  the  end  of  the  jetty  and  back  to  station  225,  a  distance  of  2,500  feet,  the  rock 
has  been  raised  to  a  level  of  about  4  feet  above  low  water,  and  from  station  96  to 
station  44,  a  distance  of  5,200  feet,  to  a  height  of  from  3  to  5  feet  above  low  water. 
Between  stations  225  and  96  the  rock  is  on  an  average  up  to  low- water  level. 

No  scouring  away  of  sand  has  taken  place  at  the  end  of  the  jetty.  There  has,  on 
the  contrary,  been  a  tilling  in  of  sand  on  top  of  the  mats  of  about  J2  feet.  The  mats 
were  sunk  in  25  feet  of  water  at  low  water,  and  the  water  is  only  from  12  to  14  feet 
deep  there  now.  From  the  survey  of  the  bar,  made  June  9  to  II  will  be  seen  that  the 
sands  to  the  westward  of  the  end  of  the  jetty  are  getting  shoaler,  and  also  to  be 
working  out  toward  the  sea.  On  the  progress  sheet  accompanying  this  report  are 
shown  Uie  sand  spits  that  are  dry  at  extreme  low  water  in  the  vicinity  of  the  jetty. 
The  change  is  very  marked  from  that  of  last  year,  and  especially  so  on  the  south 
side. 

On  the  drawing  showing  the  soundings  taken  on  the  bar  in  June  this  year  the 
full  extent  of  the  main  spits  on  the  south  side  of  the  jetty  are  shown.  The  extreme 
south  limits  of  these  spits  were  located  by  sextants  from  the  surf-boat  of  the  life- 
saving  station  here,  the  boat  following  the  line  of  breakers  as  close  as  possible. 
The  outline  of  the  main  spit  was  also  located  by  the  use  of  sextants,  from  the  spit  it- 
self, at  a  run-out  of  2  feet  below  mean  lower  low  water.  ^ 

Just  south  of  the  end  of  the  jetty,  where  there  is  a  break  in  the  line  of  soundings, 
the  water  must  be  shoal,  as  it  was  breaking  too  heavy  there  to  take  any  soundings 
at  the  time  we  were  out  in  the  surfboat. 

The  main  portion  of  the  main  spit  on  the  south  side  of  the  jetty  is  from  3  to  4^  feet 
above  mean  low  water.  The  spit  on  the  north  side  opposite  the  main  one  on  the  south 
side  is  about  2  feet  above  mean  lower  low  water. 

The  other  sands  shown  as  bare  at  extreme  low  water  are  from  1  foot  above  to  1  foot 
below  mean  lower  low  water. 

Delivery  of  rock  was  suspended  December  21  and  again  resumed  March  1.  An  at- 
tempt was  made  by  the  contractor  to  get  rock  for  the  jetty  at  Bugby  Hole  quarry. 
The  rock  proved  to  be  very  brittle,  and  could  not  be  gotten  out  except  in  small  pieces, 
and  attempt  was  given  up.  The  rock  has  been  furnished  from  the  WiUamette  River 
quarries  as  last  year.  All  the  towing  of  barges  has  been  done  by  Government  boats, 
as  before. 

The  racing  of  the  wavte  along  the  line  of  the  jetty  has  almost  entirely  ceased,  and 
takes  place  only  after  very  severe  storms. 

Shore  trestle. — ^In  September,  about  200  cords  of  fascines  were  placed  under  the 
tracks  between  stations  21  and  25,  just  back  of  the  rock  dumped  in  front  of  the  tracks, 
and  about  300  tons  of  small  rock  placed  on  top  of  it,  to  prevent  the  undermining  of 
the  rock  in  front  of  the  tracks.  When  heavy  sea  rolls  in,  the  waves  break  over  the 
tracks  here,  and  the  water,  when  receding,  cuts  away  the  sand  from  between  the 
piles  and  under  the  rock.  Since  the  above  work  was  done  no  trouble  has  been  ex- 
perienced at  this  place. 

During  the  severe  storms  we  had  in  December  a  great  deal  of  rock  in  front  of  the 
shore-trestle  tracks  between  stations  22  and  26  washed  off,  and  it  was  necessary  to 
dump  about  600  tons  of  rock  here  to  bring  it  up  to  the  same  level  it  was  before' the 
storm. 

The  shore  trestle  tracks  have  been  subject  to  decay  as  much  as  the  first  part  of  the 
tramway  tracks,  and  required  repairing  to  put  tlieni  in  good  conditi(m. 

Last  year  nearly  all  the  piles  had  to  be  renewed,  and  this  year  the  ties  and  some 
of  the  stringers  had  to  be  replaced. 

Between  stations  23  and  30  the  tracks  were  torn  up  and  new  ties  put  in  for  both 
the  tracks  for  the  whole  distance.  From  the  first  old  wharf,  station  4  to  station  23, 
a  large  number  of  new  ties  were  put  iiu  The  rails  of  the  north  track  between  sta- 
tions 23  and  30  were  so  corroded  that  it  was  deemed  best  to  take  them  up.  This  was 
done,  and  rails  that  were  in  the  wharf  tracks  taken  up  and  put  down  in  the  shore 
trestle  track,  those  from  the  shore  trestle  being  laid  on  the  wharf  instead,  the  dan- 
ger there  not  being  so  great.  This  work  was  done  in  February  during  suspension 
of  rock  delivery.  All  the  switches  were  taken  up  to  allow  new  ties  to  be  put  down. 
Wharves. — The  severe  stonns  experienced  during  the  winter  months,  accompanied 
by  high  tides  and  heavy  swells,  did  considerable  damage  to  the  wharf  tracks.  In 
December  fifte<Mi  i)iles  were  washed  out  from  under  the  wharf  approach  tracks. 
These  were  re]»laced  at  the  time  by  new  ones  being  dnig  in  and  blockt'd  np.  Shortly 
after  delivery  of  rock  had  been  suspended,  in  the  early  part  of  JauuarA7  after  another 
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heavy  storm,  about  forty-five  piles  washed  away  from  under  the  same  tracks.  Some 
of  these  piles  had  been  du^  in,  while  others  were  jetted  down. 

In  order  to  make  a  good  job  of  the  repairs,  three  of  the  parallel  tracks  leading  to 
the  wharf  were  torn  up  for  a  distanob  of  over  300  feet  and  about  70  new  piles  put  in. 
The  pile-driver  jet  pump  and  one  of  the  hoisting  engines  were  fitted  up  and  the 
piles  hydrauliced  down  to  a  de])th  of  15  to  20  feet.  - 

Every  time  a  new  wharf  was  built  the  tracks  had  to  be  changed  and  new  and  rein- 
forcing piles  were  put  in  wherever  most  convenient  in  order  to  rush  the  work  through, 
and  in  consequence  the  piles  in  the  bents  were  irregular  and  like  a  network. 
Whenever  a  log  would  get  in  between  the  piles  it  would  wrench  them  from  the  drift- 
bolts  and  out  of  place.  When  the  repairs  were  made,  all  piles  not  in  regular  bent« 
were  taken  out  and  new  ones  put  in  in  line  with  those  of  the  fixst  track  built,  thus 
making  a  clear  passageway  between  every  bent. 

The  depth  of  water  at  the  main  wharf  has  not  decreased  during  the  year,  being 
still  30  to  35  feet  at  low  water.  At  the  old  wharf  additional  scouring  has  taken 
place  and  the  depth  of  water  is  now  about  15  feet. 

Protection  spur. — ^About  900  tons  of  rock  was  placed  on  this  spur  during  the  year 
in  low  places  where  rock  had  washed  off.  Several  bents  washed  away  during  the 
year,  and  about  200  feet  at  the  end  are  about  ready  to  go. 

The  beach  has  flattened  out  A^ery  much  irom  the  end  of  the  spur  and  to  the  dock 
and  the  surf  comes  up  very  close  to  the  shore-trestle  tracks  on  high  tides.  This 
spur  should  be  extended  to  and  connected  with  the  dock  before  the  winter  storms 
commence. 

It  is  a  piece  of  work  that  has  to  be  done  before  the  completion  of  the  jetty,  and 
the  sooner  it  is  done  the  better. 

Vniu'lpal  material  recdred. 

Rock tons..  150,500.8 

Fascines cords. .       1, 767. 92 

Poles 3,528 

Piles 1  iri ear  feet . .     18, 025 

Lumber feet,  B.  M . .  213, 971 

W^ood cords..  734.6 

Coal : tons..,         884 

Rails do...  20 

■  Plant. — The  whole  plant  has  boon  kept  in  go«»d  repair  during  the  year.  All  re 
pairs  to  plant  have  been  made  on  the  works  and  in  workshops  of  the  place.  The 
plant  being  built  for  the  improvement  of  Coos  Bay,  Oregon,  was  completed. 

Dnrnp  cars, — Car  No.  11,  ot  the  old  rocker  style,  was  rebuilt  as  an  experiment,  with 
reinforced  braces  and  stronger  timbers.  This  style  of  cars,  of  which  we  have  twenty- 
two,  were  all  getting  pretty  well  used  up,  having  been  in  nearly  constant  use  for 
about  six  years.  These  cars  were  evidently  not  built  for  as  heavy-weight  rock  as  has 
been  used  for  the  jetty  here  and  the  woodwork  remiired  constant  attention  to  keep 
the  cars  in  condition  for  service.  The  rebuilt  car  kaving  proved  satisfactory  after 
being  in  use  during  four  months  of  steady  running,  it  was  decided  to  rebuild  tiie 
other  twenty-one  in  the  same  manner.  This  was  done  during  the  months  of  Febru- 
ary and  March.  The  cars  were  all  wrecked  and  the  entire  woodwork  renewed. 
These  cars  are  now  much  stronger  than  when  first  built  and  better  adapted  to  the 
service.    New  car  boxes  were  also  made  for  these  cars. 

The  receipt  of  rock  during  the  year  was  the  largest  of  any  one  year  during  the 
progress  of  the  work,  and  the  repairs  have  naturally  been  greater  than  before.  The 
principal  repairs,  however,  have  been  to  car  boxes.  Twenty-eight  new  ones  were 
made  and  forty-live  thoroughly  overhauled.  The  ironwork  of  fourteen  of  the  geared 
dump  cars  has  been  scraped  and  painted,  also  the  woodwork.  U -straps  were  put  on 
all  of  the  forty  geared  dump  cars,  as  a  safeguard  in  case  the  ordinary  fastenings  of  tho 
brake  beams  should  give  away.  The  first  twenty  geared  dump  cars  when  built  were 
not  provided  with  truss  rods  for  the  center  beams.  Such  were  put  on  these  cars  dur- 
ing the  winter.  ^  New  patent  dust  guards  were  put  in  all  the  cars  on  the  work. 

Locomotives. — The  ordinary  running  repairs  during  the  working  season  were  at- 
tended to. 

Dnring  the  suspension  of  delivery  of  rock,  January  and  February,  all  the  locomo- 
tives were  thoroughly  overhauled  and  put  in  first-class  repair.  Locomotive  No.  1 
had  now  pins  and  bushings  made  for  ;^\l  connections,  brake  cylinders  bored  out,  now 
brake  piston  and  rings,  valves  reset,  and  frame  and  tender  scraped  and  painted.  No. 
2 — new  pins  for  all  connections,  new  lagging  on  boiler,  new  wheels  for  the  trailing 
triiek,  new  coal  box,  new  iloor  for  the  cab.  one  8i<le  of  the  cab  renewed,  frame  scrax>ed 
and  painted.  The  drivers  for  this  locomotive  wore  sent  to  Portland  to  have  the 
tires  turned  off,  our  lathe  not  being  large  enouj^h  to  do  the  work.  No.  3  had  a  new 
dry  pi})e  put  in,  new  wheels  for  the  trailing  truck,  new  lagging  for  the  boiler,  and 
frame  scraped  and  painted.  No.  4 — new  wheels  were  i)ut  on  for  the  trailing  truck, 
throttle  valve  reseated,  new  driving  springs  pat  in,  and  frame  scraped  and  painted. 
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No.  5 — ^the  repairs  to  this  were  oomparatively  small,  the  locomotive  being  only  a 
year  old. 

The  boilers  of  all  the  locomotives  were  tested,  as  were  also  the  steam  gauges. 

Derricks. — ^Three  new  derricks  were  made  and  put  up  in  place  of  tnose  in  use, 
which  were  about  two  years  old. 

An  additional  derrick,  complete,  was  made  and  is  kept  in  reserve  in  case  of  break- 
down. 

PHe-driver. — ^AfU^r  the  repairs  to  the  tramway  tlTe  drivel*  was  luid  up  and  wood- 
work painted.  The  iron  work  of  the  trucks  has  been  scraped  and  given  two  coats 
of  red  lead. 

Tug. — The  dock  of  the  Mendcll  was  calked  in  September. 

January  15  the  Mendell  was  laid  up  for  repairs,  which  were  completed  on  the  29th. 
The  repairs  consisted  of  overhauling  the  high  and  low  pressure  cylinders  and  pis- 
tons, the  valves,  cross-heads,  crauk  pins,  and  main  journals,  the  condenser  cleaned, 
circulating  pump  overhauled,  boiler  scaled  and  cleaned  out.  Indicator  pipes  were 
put  in,  capstan  engines  repaired,  canvass  put  under  pilot-house  to  prevent  leakage, 
coal  bunkers  repaired,  etc.  The  hull  below  water  line  was  given  one  coat. of  cop- 
per paint  and  the  hull  and  other  woodwork  painted. 

Barges, — All  the  barges  were  more  or  less  repaired  while  engaged  in  carrying  rook 
from  the  quarry,  the  repairs  being  mostly  made  to  the  guartls  and  sheathing. 
'     Chafing  plates  for  the  anchors  were  put  on  all  tlie  barges. 

Four  additional  hatches  were  cut  in  each  barge  to  increase  the  circulation  of  air. 
The  four  oldest  barges  wore  taken  to  Portland  for  repairs,  these  being  too  extensive 
to  be  attended  to  here.  The  six  other  barges  were  tak«Mi  to  Youngs  River  for  the 
winter,  and  there  repaired  by  carpenters  from  here.     These  repairs  consisted  of  re- 

S airing  and  renewing  guards,  chocks,   bitts,  towposts,  sheathing,  etc.     Roofs  of 
ou8es  and  hulls  above  water  line  wcr<'  painted. 

Shop. — The  marhiuery  in  the. shop  has  been  increased  by  the  addition  of  12-inch 
shaper,  the  machinery  and  engine  overhauled  and  scraped,  and  the  tubes  of  the  boiler 
expanded. 

Miscellaneous  work  done. — One  old  Dow  pump,  badly  damaged,  wius  repaired  by  hav- 
ing a  new  yoke  put  in,  cylinders  bored  out,  and  new  piston  rods  made.  Two  Worth- 
ington  and  one  wind-mill  pump  were  also  put  in  good  repair. 

One  of  the  boiler  fe^d  pumps  on  the  steamer  Cascades  was  thoroughly  overhauled, 
having  the  cylinders  bored  out,  new  pins  made  for  the  cross  head,  valves  and  valve 
seats  reseated,  etc. 

For  the  improvement  of  Coos  Bay,  Oregon,  the  following  work  was  done:  Eleven 
geared,  self-righting  dump  cars  were  nu^de,  completing  the  construction  of  the  twenty 
built  here. 

Two  matcars,  used  here  in  the  construction  of  the  jetty,  were  shipped  to  Coos 
Bay,  there  being  no  further  use  for  them  here. 

Sixty-four  hooks,  for  suspending  inside  mats  wliile  being  made,  were  also  sent  at 
the  same  time. 

Surveffs. — June  9,  10,  and  11  a  series  of  lines  of  soundings  were  taken  on  the  bar 
to  develop  the  channel.  These  soundings  show  a  straight-out  channel  about  one- 
quarter  of  a  mile  wide,  with  a  least  depth  of  29  feet,  referred  to  the  plane  of  the 
average  of  the  lowest  low  waters.  Last  year's  survey  showed  a  27-foot  channel 
three-quarters  of  a  mile  wide  and  the  24-foot  channel  about  2  mile^  wide. 

This  year's  soundings  give  the  27-foot  channel  a  width  of  1^  miles,  the  24-foot 
channefhaviug  the  same  width  as  bef'»re,  or  2  miles.  The  scouring  away  of  sand 
in  the  27-foot  channel  of  this  year  has  all  been  to  the  uorthcm  or  in  a  more  straight- 
out  course.  Scarcely  any  change  has  taktiu  place  in  the  24-foot  channel,  the  contour 
lines  being  practically  whore  tiiey  were  laj<t  year.  The  29-foot  channel  is  about  in 
the  same  place  where  the  27-foot  channel  was  last  year.  Where  the  29-foot  channel 
passes  through  the  crest  of  the  bar  the  distance  between  the  30-foot  curves  has  been 
decreased  about  one-quarter  of  a  mile. 

The  spit  ahead  of  the  jetty  is  shown  to  have  moved  outward,  and  shoaler  soun«l- 
ings  wore  found  between  the  24-foot  curve  and  the  end  of  the  jetty  than  was  the 
case  last  year. 

The  results  obtained  by  the  jetty  are  certainly  very  gratifying,  and  it  may  not  be 
too  much  to  expect  that,  after  the  freshet  in  the  Columbia  River  is  over,  there  will 
be  a  30-foot  channel  over  the  bar. 

Miscellaneous. — Accompanying  this  report  are  the  following  drawings: 

Plan  and  profile  showing  extent  of  jetty  constructed  June  30, 1892. 

Survey  of  the  mouth  of  the  river  made  Jnne  9,  10,  and  11. 

In  closing  this  repopt,  I  wish  to  acknowledge  the  efficient  and  faithful  assistance 
given  me  in  my  work  by  Mr.  J.  W.  Stoneman,  overseer. 
Very  respectfully,  your  obedient  servant, 

G.  B.  Hkgakdt, 
Maj.  Tiios.  H.  HAM>ni  KY,  Aasislant  Engineer, 
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COMMEUCIAL  STATISTICS. 

The  follow  ins?  commercial  statistics  bep-ring  upon  the  improvement  of  the  month 
of  the  Columbia  River  wore  colloctod  from  the  sources  indicated^  and  are  the  most 
reliable  that  eaii  be  obtained. 

Arrivals  and  clearances  of  vessels  a^  Portland,  Oregon,  during  the  year  ending  June  30, 189S. 

[From  collector  of  customs  Portland.'Oregou.] 


Vessels. 

Coastwise. 

An 

Foivigu  ]}orts. 

Totals. 

lerican. 

Foreign. 

Airivecl  in  1891  and  1892 

No.        Tons. 
183       22H,  444 

137  !     183, 504 

1 

No. 

7 

35 

Tofiit. 
4,  8:58 
25,090 

Xo. 
99 

106 

Tons. 
129,  397 
137,430 

No. 
289 
27U 

Ton^. 
3Q2.ff79 

Cleared  in  1891  and  1892 

846,990 

Commerce,  July  1, 1S91,  to  June  30, 1893, 

Export* $6, 646, 642 

Imports,  entered  for  consumption 1, 350, 807 

Imports,  entered  for  transportation  to  other  port.s  in  the  United  States 642, 398 

Imports,  entered  for  transit  through  the  Uuitt^d  Stat<?8 214, 165 

Total  value  of  exports  and  import.s 8,854,007 

Rocoiptft  from  duties  collected 895,312 

Receipts  from  other  sources U,  707 


Total  receipt*. 


607,019 


Arrivals  and  clearances  of  venselsand  commerce  at  Astoria,  Oregon,  during  the  year  ending 

June  30,  189^^. 

[From  collector  of  customs,  Ast>oria,  Oregon.] 


Commei'ce,  July  1,  1891,  to  June  SO,  189:?. 

Exports $1,226,048.06 

Imports 129,738.98 

Duties  collected 103,S»4.89 

Total  receipts flll,194.45 

Gross  annual  tonnage  passing  in  and  out  over  Columbia  River  Bar,  aa  reportod 
by  the  collectors  of  customs  at  Portland  and  Astoria,  is  2,019,467  tons. 
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FROM   RKCORDS   OF  THE   MERCHANT^'  EXCHANGE,    PORTLAND,  OREGON. 

Registered  tgnnage  inward  over  Columbia  River  Bar  from  June  SO,  1S91^  to  June  SO,  h^UJ. 


Konth. 

Deep-Aca  veeaels. 

Steam. 

Coastem, 

American. 

Britiah. 

German,  etc. 

Amerioan. 

Other  flaga. 

American. 

luiHU 

1891. 

July 

No. 

Ton9. 

No. 

1 

3 

4 
10 
21 
11 

21 

Tons. 

1,205 

3,714 

6,208 

10,940 

29,943 

15,736 

28,800 
3,781 
3,693 
1,399 
3,244 
5,121 

No, 

Ton», 

No. 
31 
27 
25 
26 
25 
20 

21 

22 
19 
25 
27 
23 

Tom. 
26,736 
20,006 
19,520 
21,267 
23,383 
19,050 

15,994 
18,233 
15,108 
18,005 
17,679 
16,564 

No. 
2 
4 
2 
2 
2 
3 

3 

1 
1 
1 

Tom. 
2,482 
4.135 
2.533 
1,742 
2,491 
3,782 

3,401 

871 

1,565 

1,662 

No. 
6 
3 
6 
8 
2 
4 

4 

6 

4 
5 
6 
2 

Tom. 
2,056 

868 
1,841 
3,253 

793 
1,380 

1,773 
4.693 
1,984 
1.288 
2,658 
721* 

No. 

40 

38 

39 

50 

51 

39 

52 

32 
39 
29 

Tout. 

32,479 

'  30,185 

33  487 

Auffust 

September . . 
Ootober 

1 
2 

1,462 
3,385 

4 
1 

4,694 
1,007 

41.896 

57, 617 

1 

1 
1 

1 

1,036 

1,469 
1,931 
1,746 

40,94:t 

53,697 
29,509 
24,096 

1892. 

January 

Febrnary... 
March 

2 

2,248 

Anril 

23,254 
#  30, 1 55 

MSy.::;:::: 

4 

6,574 

22.414 

ToUl. 

Previous 

seasoB .... 

11 
9 

17,603 
12,393 

84 
73 

113,793 
97.954 

7 
3 

7,919 
3,989 

291   232,454 

307  |301,360 

1 ' 

21 

22 

24,667 
21,448 

56 
69 

23,266 
22,103 

470 
483 

419, 732 
459,  !47 

RegiMered  tonnage  outward  over  Columbia  River  Bar  from  June  SO,  1891,  to  June  SO,  1802 


Month. 


Deep-sea  veaaels. 


American.       British.     German.eto, 


Steam. 


American.   Other  flags. 


Coasters, 
American. 


Total. 


1891. 


July 

August 

September . 

October 

lJoveml)er . 
December  . 

1892. 

January . . . 
February . . 

March 

April 

May 

June 


No 


Total.. 

PreTioQs 

season  — 


Tons. 


3,359 
1,488 


1,036 
*i,'469 


l,i>89 
1,553 


10.494 
12,393 


Tons. 
4,724 
1,312 
1,977 
9,842 
9,717 
4.904 


33, 499 

27,787 
5,138 
4,786 
3,712 
1,988 


No 


109.386 
90,683 


Ton*. 


1,256 
3,438 


1,007 
"2,*248 


Tom. 
25,560 
20,443 
20,343 
21,138 
22,630 
21,308 


15,226 
17,974 
14, 897 
19,158 
18,812 
15. 160 


Tom. 
4.064 
4,206 
3,282 
2,533 
3, 362 
2,436 


2.533 
2,217 
2, 436 
1,662 


No. 


Tom. 
2,188 
1,647 
1,622 
2,469 
2,619 


2,531 
856 
2,399 
3,198 
1,484 
1,194 


7.949  289   232,679 

4.963   287   298,845 

I    i 


No: 

42 
37  I 
36 
42  I 
48 
25 


28,731  -Ji     22,237  465 
70  I  23,218  U.58 


18,807 


Tom.  ■ 
36.  rm 
27.608 
27, 224 
40,597 
43.284 
28,648 


55,832 
48,8:i4 
28,589 
28,804 
25,627 
19,895 


411, 478 
448,909 


Comparative  statement  of  principal  ejeports  for  the  past  ten  seasons, 

WHEAT. 


Season  ending  July  31— 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 , 

June  30, 1890,  to  June  30. 1891. 
June30, 1891,  to  JuneSO,  1802 


Foreign. 


Centals. 


1,761,754 
2,276,809 
3,147,902 
3,971,756 
3,042,316 
3, 203, 108 
2,689,686 
1, 752, 879 
2,786,633 
3,563,562 


Value. 


12,918,458 
3,712.253 
3,720,378 
4, 979, 841 
3,889,499 
3, 7a'{,  208 
3,779,644 
2,210,950 
3,814,020 
6,718,710 


Domestic. 


Centals. 


362,709 
311,941 
521,834 

1,349,740 
711,872 

1,259,263 
5.')9, 953 
343,690 

1, 235, 833 
977,677 


Value. 


$560,338 
477,725 
598.828 

1, 602, 805 
988,936 

1,485,189 
741,642 
420, 151 

1, 5:^6, 410 

1,503,310 


Total. 


Centals. 


2,124,463 
2. 588, 760 
3, 669, 79u 
5,321,486 
3,754,188 
4, 462, 371 
3,249,639 
2.096.569 
4,022,466 
4,541,239 


Value. 


$3,487,796 
4,189,978 
4, 319, 203 
5, 582, 616 
4,878,435 
5,268,397 
4,521,286 
2,631,101 
5,350,430 
7,217,020 


UNO  92 ^177 
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Comparative  statement  of  principal  exports  for  the  past  ten  seasons — Continned. 

FLOUR. 


Foreign. 


Barrels. 


Value. 


Domeatic/ 


Barrela. 


Talae. 


Total. 


BaiTGls. 


Valae. 


Seaaon  ending  July  31— 

1883 

1884 ". 

1885 

1888 

1887 

1888 

1889 

1890 

June  30, 1890,  i  o  J  un«  iO,  1 891 
JuneSO.  1801,  to  Jnuc3.\1892 

• 


3:i3,829 
334,534 
198,208 
353,809 
363,773 
480,456 
510,875 
411.751 
489,604 
333, 058 


$1,684,019 
1,556,684 
796,839 
1,828.877 
1,412,208 
1,703,926 
2,039,725 
1, 530, 731 
1, 834, 450 
1.  457,  670 


139, 471 
218,846 
182, 316 
187.786 
137,008 
158,015 
144,184 
111,681 
120,556 
129, 510 


$708,854 
945,857 
656,485 
680,708 
548,447 
508.670 
584,186 
447,275 
502. 94S 
620, 210 


403,800 
553,380 
380,523 
541,632 
521,681 
644,471 
665,050 
523,482 
610,160 
468,568 


«2, 393, 773 
2, 502. 141 
1.453,324 
2,013,585 
1,000,655 
2,302.606 
2,821,9111 
1, 078.  O06 
2,337.303 
2,077,880 


SALMON. 


Foreign. 


Casea. 


Value. 


Domeatic. 


Caaea. 


Value. 


Total. 


Valm. 


Seaaon  ending  July  31— 

1883 

1884 

1885 

1886 

1887 


1889 1 

1890 1 

Juno  30, 1800,  to  J  nno.'K),  1891 . ; 

Jnue30, 1891,  to  Juno  30. 1892. i 


367,888 

281,060 

206.285 

166,697 

169, 707 

78,764 

107,240 

100,489 

22,951 

84,854 


$1^940,991 
1,352.498 
1, 228, 441 
725,408 
816, 707 
466,631 
732,805 
720,935 
110, 615 
424,  '^70 


267.084 
863,583 
410,800 
872, 112 
382,703 
270,635 
354,528 
270, 715 
340,662 


$1,460,181 
1,308,620 
1,404,316 
1,795,994 
1,925,590 
2,341,281 
1,903,593 
2, 492, 210 
1,441,094 
1,700,935 


648,332 
548.144 
660,138 
6T7.497 
531,810 
461,336 
377,775 
464,017 
293,666 
425,516 


$3,401,172 
2,662.118 
2,757.756 
2,521,462 
2,742.207 
2,707,912 
2,636»a08 
3,213,145 
1,551,709 
2,134,305 


Table  of  comparative  values  of  exports  for  the  Uut  ten  years. 


Tear  ending  July  31- 

1883 

1884 

1885 

1886 

1887 

1888 

1880..: 

1890 

Year  ending  June  30 

1891 

1802 


Foreign.    '•  Domeatio. 


$6,653,227 
6,638,860 
6, 857, 067 
7,032,026 
6,196,722 
5,991,990 
6,634,089 
4,534,441 

5,806,535 
7,725,720 


$6,383,266 
6,014,321 
6,099,776 
9,480,996 
9,507,183 
8,788,887 
0,662,815 
7,868,770 

8.368,606 
8,308,776 


T<rtal 
foreign  and 
dosneatic. 


$12,936,483 
12,653.171 
12,566,833 
16,513,032 
15,703,906 
14,780,877 
16,197,804 
12,4(B,S11 

14,175,140 
16,034,425 


Comparative  ntatement  of  deep-sea  tonnage  for  the  past  eight  seasons. 
INWARD. 


Flag. 


American 

British 

Norwegian  .. 
German,  etc  . 

Total.. 


1884-'85. 


.Vo   Tont. 
17!  22,044 


188^.'86. 


Xo\    TOTIM. 

14'  10,169 


1886-'87. 


1887-88. 


Xo\  Tons.   Xo   Ton$. 
9;  11,  839     8    10.656 


1888-'89. 


97.  91, 737,132  137, 1381130 113. 8a7   95  117, 072   77 


4     3,613 


1         901 
3     2, 6221 


I. 
2|    1,475 


2.1871 
1,726 


Tofu. 

13, 241 

92,483 

1,744 

3,876 


1889-'90. 


Ko\  Totts. 

0'    8,336 

471  61,812 


1 


180a-*0L 


Tan». 

9  12,398 

97,954 


97i 


118  117, 894 150 159, 830 141 127, 151 1U6 131, 501,  92  111,  344]  54  71. 122  85  U4, 836 103 


344|  J 


8,989 


189  W92. 


Totl9. 

17,603 


64.113,793 


Goo^I 


139.345 


^ 
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Comparative  statement  of  deep-sea  tonnage  for  the  past  eight  seasons — Continued, 

OUTWARD. 


Flag. 

18S4-*». 

l«8S-'86. 

1886-'87. 

1887-»88. 

1888-'89. 

1889-'90. 

1890-'91. 

1891-'92. 

American 

Britwh 

No 
20 
97 

Tom.  No 
24,790   U 
.92,565119 

Tons. 

19,323 

124,073 

901 

2,622 

No 

7 
lU 

Ton9.  \No   Tons. 

9,280;    3     3,857 

119,716  98122,344 

21     2-137 

No 
12 
75 
2 
4 

Tom. 
16,611 
89,731 
1,744 
3,976 

No   Tons. 

5     8,050 

52  67,428 

No 

0 

67 

Tons. 
12,393 
90,683 

Xo 
7 

82 

Tons. 
10,494 
109,386 

Genuan,  etc... 

4 

3,618 

' 

1 

851 

2\    2,850 

1 

974 

4 

4,9631    7 

7,049 

Total.... 

121 

120,963137 

146,910 

110129,847,106|l30,688 

93 

112,062 

58 

76,452 

80 

108,039,  06127,829 

1       • 

Note.— From  1884  to  1890  the  aeason  bofins  on  Jaly  31 ;  from  1890  the  period  covered  is  from  June  30. 

UU2. 

CONSTRUCTION  OF  CANAL  AT  THE  CASCADES,  COLUMBIA  RIVER,  ORE- 
GON. 

The  general  scope  of  the  improvement  which  it  is  desired  to  eflfect  at 
the  Cascades  of  the  Columbia  River  includes  a  reach  of  about  4J  miles, 
where  the  river  rushes  through  a  narrow  gorge  in  the  Cascade  Moun- 
tains. The  fall  in  the  distance  is  about  45  feet  at  high  water  and  30  feet 
at  low  water.  The  principal  obstruction  to  navigation  occurs  at  the 
upper  end  of  the  reach  known  as  Upper  Cascades.  The  project  for  the 
improvement  contemplates  that  the  river  should  be  improved  below  the 
Upper  Cascades  .by  removing  bowlders  and  projecting  points  in  the  bed 
and  banks  so  as  to  give  good  navigable  water  from  its  lowest  up  to  a 
20-foot  stage.  The  faD  at  the  Upper  Cascades  is  to  be  overcome  by 
digging  a  canal  of  3,000  feet  in  length  across  the  neck  of  a  low,  project- 
ing spur,  around  which  the  river  is  forced  at  the  entiance  to  the  gorge, 
and  placing  in  this  a  lock  and  other  suitable  structures,  which  would 
permit  of  the  passage  of  boats  up  to  a  20-foot  stage  of  water  in  the 
river,  this  lock  and  canal  to  be  so  arranged  that,  should  the  future 
necessities  of  commerce  so  demand,  additional  structures  may  be  added' 
wliich  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  essentially  finished. 

The  diflference  of  level  between  the  head  and  foot  of  the  canal  as  now 
established  is  15  feet  at  high  water  and  24  feet  at  low  water,  and  differ- 
ence in  height  between  high  and  low  water  at  the  foot  is  54  feet,  and 
at  the  head  46  feet.  The  plan  on  which  the  future  work  in  the  canal, 
with  its  lock  and  accessories,  is  to  be  prosecuted,  has  for  its  object  to 
make  this  portion  of  the  river  available  for  navigation  to  a  stage  up  to 
20  feet  at  the  earliest  possible  moment,  with  the  funds  that  are  from 
time  to  time  appropriated  for  the  puri)ose. 

At  the  commencement  of  the  present  fiscal  year  there  was  available 
for  the  prosecution  of  the  work  $204,691.71.  At  that  time  the  principal 
work  in  progress  was  cutting  stone,  there  being  about  fifty  cutters  em- 
ployed. Other  operations,  excepting  current  repairs,  were  suspended 
on  account  of  high  water  in  the  Columbia  River.  By  the  1st  of  August 
the  water  had  receded  sufficiently  to  permit  the  lock  x>it  to  be  pumped 
out.  On  the  evening  of  the  7th  the  water  wjis  practically  all  out  of 
this.  Preparations  were  at  once  made  for  resuming  tlie  Avork  of  plac- 
ing concrete  and  setting  stone  in  the  north  wall  of  the  masonry  of  the 
lower  lock  and  guard  gate.  Quarrying  stone  was  resumed  about  the 
20th  of  July.  Concreting  and  stone  setting  was  resumed  August  20. 
Work  was  pushed  forward  actively  until  Dei^ember  5,  when  it  became 
necessary  to  suspend  the  making  of  concrete  and  stone  setting^   On 
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the  nth  of  December  stone  cntting  was  discontiiiaed.  By  the  19th 
the  whole  laboring  force  was  discharged.  The  office  force  was  moved 
to  Portland  on  that  date  and  employ^  during  the  winter  in  making  np 
estimates  of  the  season's  wprk  and  in  the  preparation  of  detailed  dn^w- 
ings  for  fntare  work.  The  property  at  the  works  during  this  time  was 
left  in  charge  of  watchmen.  On  April  4  the  office  force  returned  and 
the  stone  cutting  and  quarrying  was  resumed,  and  continued  to  June  30. 
At  this  date  the  balance  available  for  the  prosecution  of  the  work  is 
$17,833.60. 

When  work  was  suspended  in  December  the  lock  pit  was  allowed  to 
fill  with  water,  and  on  resumption  ixi  the  spring  it  was  not  deemed  ad- 
visable to  pnmp  this  out  and  attempt  any  concrete  work  until  after  the 
summer  rise  in  the  river.  In  order  that  the  concrete  work  may  not  be 
delayed  for  want  of  cut  stone  after  the  construction  of  the  masonry  is 
once  commenced,  it  is  necessary  for  the  cutters  to  have  a  considerable 
supply  ahead  at  the  beginning  of  the  work.  With  this  object  in  view 
a  force  of  about  forty  cutters  has  been  employed  since  the  season  com- 
menced.' 

The  progress  during  the  year  towards  completion  is  represented  by 
the  following  general  results :  There  were  cut  2,074cubic  feet  of  dimen- 
sion granite,  27,117  cubic  feet  dimension  basalt,  and  60,019  cubic  feet 
basalt  face  stone.  There  were  quarried  2,110  cubic  yards  of  dimension 
stone  and  604  yards  of  rubble  from  the  bowlders  found  on  the  ground 
leased  for  this  privilege. 

Quantities  of  stone  laid:  In  lock  walls,  334  cubic  yards  of  granite, 
651  cubic  yards  basalt  dimension  stone,  2,003  cubic'yards  basalt  face 
stone;  in  canal  walls,  37  cubic  yards  basalt  face  stone,  and  223  cubic 
yards  dry  rubble.  Sixty- seven  cubic  yards  of  concrete  culvert  pipe,  31) 
inches  in  diameter  and  6  inches  thick,  were  laid  in  the  south  lock  wall. 

The  amount  of  concrete  made  and  placed  during  the  year  was  17,899 
cubic  yards.  There  were  used  in  this  15,720  barrels  Portland  cement, 
8,475  cubic  yards  sand,  13,984  yards  gravel,  and  1,001  yards  broken 
stone.  Seventy-seven  sections  of  concrete  pipe  3  feet  long,  39  inches  in 
diameter,  and  6  Inches  thick,  were  made. 

Quarrying  from  basalt  bowlders  found  in  the  vicinity  has  been  car- 
ried on  to  the  extent  of  2,110  cubic  yards  of  dimension  stone  and  604 
cubic  yards  of  rubble. 

The  excavation  for  the  year  amounted  to  8,033  cubic  yards.  All  the 
excavated  material  was  used  in  filling  in  behind  the  walls.  This  exca- 
vation includes  the  2  feet  removed  from  the  foundation  for  the  south 
walls  just  before  putting  down  the  concrete,  and  the  bed  rock  removed 
to  make  place  for  a  portion  of  the  masonry  of  the  upper  lock  gate  in 
the  south  side. 

The  masonry  constructed  during  the  year  is  the  north  abutment  ol 
the  lower  lock  and  guard  gates,  except  the  coping,  and  about  300  feet 
of  the  south  wall  of  the  lock  chamber.  The  total  amount  of  this  ma- 
sonry is  21,214  cubic  yards. 

The  condition  of  the  work  June  30, 1892,  is  in  generjil  terms  as  follows : 
The  lower  canal  walls  have  been  completed  to  reference  90,  top  being 
reference  92,  from  the  abutments  of  tlie  lower  guard  gates  nearly  to  the 
lower  bulkhead,  the  completed  length  of  the  south  wall  being  293  feet 
and  the  north  wall  275  feet;  the  lower  lock  and  guard  gate  masonry  has 
been  completed  to  reference  108  on  both  sideB  of  the  eaiml;  the  sonth 
wall  of  the  lock  chamber  has  been  completed  to  the  same  reference 
for  a  length  of  about  345  feet;  the  south  wing  wall  of  the  upper  giuinl 
gate  has  been  completed  to  referenc'c  114  lor  a  length  of  97  feet;  the 
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upper  tanal  walls  are  nearly  completed  from  the  site  of  the  upper  guard 
gate  to  the  upper  bulkhead;  the  slope  outside  of  the  berm  on  the  n(»rth 
side  of  the  canal  has  been  paved  from  the  lower  bulkhead  to  beyond 
the  center  of  the  lock  chamber  a  distance,  approximately  800  feet,  and 
from  tlie  upper  bulkhead  down  a  distance  of  300  feet;  on  the  south 
side  of  the  canal  the  slope  has  been  paved  from  the  lower  bulkhead  to 
the  lower  lock  gate,  a  distance  of  about  600  feet,  and  from  the  upper 
bulkhead  nearly  to  the  upper  guard  gate  a  distance  of  about  600  feet; 
the  excavation  of  the  lower  canal  from  the  lower  bulkliead  to  the  lower 
guard  gate  has  been  practically  completed;  the  excavation  in  the  lock 
chamber  has  been  completed,  except  2  feet  left  on  the  bottom  to  be  re- 
moved just  before  putting  down  the  concrete  floor;  the  excavation  for 
the  abutments  of  the  upper  lock  gate  has  been  partially  completed; 
and  fi-om  the  site  of  this  gate  to  the  upi)er  bulkhead  also  partially 
completed.  In  addition  to  this  a  large  amount  of  necessary  incidental 
work  has  been  done,  in  the  way  of  constructing  temporary  protection 
works,  quarters,  shops,  etc.,  and  the  establishment  of  a  complete  plant 
for  carrying  on  the  work  rapidly  and  economically. 
The  principal  work  yet  to  be  done  is  approximately  as  follows: 

Excavation: 

Earth  and  loose  grock cnbic  yards. .  285, 757 

Bedrock do....     57,782 

Total do....  343,539 

Masonry  constmctiou : 

Granite do....  1,210 

Basalt  dimension  stone do 4, 287 

Basalt  face  stone do 4, 277 

Concrete do 46, 311 

Side  wall  at  entrance  . t do 31, 311 

Paving  slopes do 19, 800 

Total do....   107,196 

The  gates,  valves,  pumps,  engines,  and  other  maneuvering  maehin- 
ery  are  to  be  provided.  There  is  also  a  large  amount  of  filling  in  and 
grading  to  be  done.  A  general  idea  of  the  masonry  work  constructed 
and  yet  to  be  constructed  can  be  had  from  the  tracing  herewith,  show- 
ing work  comi)leted  and  proposed. 

There  are  on  hand,  June  30,  approximately,  3,000  cubic  yards  of  cut 
stone  of  various  kinds  and  457  cubic  yards  of  rough  basalt  stone  ready 
for  cutting, 

The  buildings  and  plant  are  now  in  a  good  state  of  repair  and  every- 
thing is  in  readiness  to  push  tbe  work  forward  as  rapidly  as  the  funds 
available  and  other  circumstances  will  permit. 

In  my  last  annual  report  mention  is  made  of  the  fact  that  the  agents 
of  the  State  of  Oregon  were  permitted  to  enter  upon  the  Government 
grounds  at  the  Cascades  and  had  commenced  the  construction  of  a  port- 
age railway  thereon,  this  road  with  its  two  inclines  was  finished  about 
the  middle  ot  September.  The  first  boat  to  reach  the  upper  incline  from 
The  Dalles  arrived  September  15;  the  first  boat  to  reach  the  lower  in- 
cline from  Portland  arrived  September  20.  These  two  boats  ran  regu- 
larly from  September  22  to  January  12  of  this  year,  their  freight  and 
passengers  being  transported  over  the  portage  railway.  On  this  last 
date  the  service  was  discontinued  on  aecount  of  cold,  stormy  weather, 
and  ice  in  the  river  between  the  Cascades  and  The  Dalles.  The  boats 
began  their  regular  trips  again  February  14  and  continued  until  May 
16,  when  the  lower  boat  was  taken  oft'  on  account  of  high  water,  the 
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river  being  then  20  fivet  above  low  water;  the  difficulty  wa^s  in  inakinfr 
tlie  landing  at  the  lower  incline.  Although  the  boat  is  of  small  power 
it  experienced  very  little  trouble  in  ascending  the  lower  rapids,  but  a« 
it  approached  the  foot  of  the  main  rapids  it  was  obliged  to  keep  near 
the  Washington  shore,  and  to  cross  the  swift  current  diagonally  to  the 
landing  place  on  the  Oregon  shore.  The  landing  at  all  stages  is  neces- 
sarily on  the  upstream  side  of  the  portage  incline.  At  the  higher  stages 
a  cross  current  sweeps  over  the  lower  end  of  this  incline,  putting  the 
boat  in  danger  of  being  carried  upon  the  piles  or  striking  heavily  against 
the  whart  boat.  When  the  canal  is  completed  and  the  incline  remove<l 
iliis  trouble  will  be  avoided. 

During  the  year  there  were  about  18,150  passengers  and  5,000  tons  of 
freight  transported  by  these  two  boats. 

For  ftirther'detailed  information  relative  to  the  work  carried  on  during 
the  year,  reference  is  invited  to  the  report  herewith  of  my  assistant, 
Lieut.  Harry  Taylor,  Corps  of  Engineers,  U.  S.  Army,  who  has  been  in 
local  charge  since  November  14^  1891,  and  who  has  manifested  a  com- 
mendable zeal  and  intelligence  m  the  discharge  of  the  duties  of  the 
position.  From  the  beginning  of  the  year  to  this  date,  a  period  when 
most  of  the  active  work  was  performed,  Lieut.  Edward  Burr,  Corps  of 
l^ngineers,  U.  S.  Army,  was  the  assistant  in  local  charge.  At  that 
time  much  to  my  regret  he  was  relieved  from  duty  und^r  my  orders  and 
assigned  elsewhere. 

The  estimated  amount,  June  30, 1892,  to  be  appropriated  for  complet- 
ing this  work  is  $1,745,500.  The  amount  estimated  that  can  be  p^ofi^ 
ably  expended  during  the  fiscal  year  endingJuneSO,  1894,  is  $1,419,250. 

COMMERCIAL  STATISTICS. 

The  Caseades  of  the  Colnmbia  River  are  in  the  co1lecti<m  district  of  WiUamctte. 
llie  neareat  port  of  entry  is  Portland,  Oregon^  65  miles  distant  by  river.  The  near- 
oKt  light-honse  and  works  of  defense  are  at  the  month  of  the  Colnmbia  River,  150  mile« 
distant.  The  amount  of  revenne  collected  at  Portland  for  the  year  endlne  Jane  30, 
1892,  is  $607,019. 

^  APPROPRIATIONS. 

June  14,  1876 $90,000  I  July  5,  1884 $150,000 

June  18,  1878 150,000  '  August  5, 1886 187.500 

March  3,  1879 200,000     August  11, 1888 300,000 

JuneU.  1880 100,000     September  19,  1890 433,000 

March  3,  1881 100,000  i  

Auguflt2,1882 265,000  |  1,877,500 

Money  statement. 

July  1, 1891,  balance  unexpended $208,4S3.71 

June  30,  1892,  amount  expended  during  fiscal  v ear- 
Portland  office .' $190,646.11 

Treasury  Department 4.00 

190, 650. 11 

July  1, 1892,  balance  unexpended 17,833.00 

Amount  appropriated  by  act  approved  July  13, 1892 326^  250. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 344, 083. 60 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 419, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,419,250.00 

Submitted  in  compliance  with  requirements  of  sections  2of  river  and 

harbor  acts  of  1866  and  1867.  (^  r^r\n]o 
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hsport  of  lieutenant  hakry  taylor,  corps  of  en'ginrers. 

Unitkd  States  Engineer  Office, 
Cascades  Locks,  Oregon,  June  SOj  J89S. 

I^IR :  I  have  the  honor  to  submit  the  following  report  of  operations  for  '< Improving 
Columbia  River  at  Cascades,  Oregon,"  for  the  year  ending  June  30, 1892. 

I  assumed  local  chaigze  of  the  work  on  November  14, 1891,  relieving  First  Lieut.  Ed- 
ward Burr,  Corps  of  En^neers,  on  that  date.  At  the  time  I  assumed  charge  it  was 
near  the  end  of  the  worlcmg  season,  but  the  work  was  in  full  progress^  with  every- 
thing running  smoothly  and  nystematieally. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated  $435,000  for 
continuing  this  improvement,  and  the  approved  project. for  the  expenditure  of  this 
appropriation  calls  for  the  compilation  of  the  masonry  of  the  lower  lock  and  guard 
gati>8,  and  the  building  of  the  lock  wall  and  the  masonry  of  the  upper  lock  gates  ou 
the  laud  side  to  the  height  of  about  26  feet,  with  allowance  for  necessary  additional 
excavation,  and  for  plant,  operating,  and  incidental  expenses;  the  work  to  be  done 
by  hired  labor  and  the  purchase  of  material. 

During  the  winter  and  early  spring  of  1891  work  had  been  carried  on  under  the  ap- 
proved project,  and  np  to  the  end  of  June,  1891.  the  work  had  been  the  construction 
of  the  south  wall  of  the  masonry  of  the  lower  lock  and  guard  gates,  together  with 
the  necessary  excavation,  stone  cutting,  preparation  and  repair  of  plant,  and  all  other 
operations  incidental  to  this  work.  Preparation  had  also  been  maile  for  commencing 
the  north  wall  masonry  for  these  gates,  including  the  cleaning  np  of  the  foundation 
and  shifting  tracks  and  derricks,  both  in  the  pit  and  overhead.  The  work  was  in 
pro;ri>e8s  when  the  annual  rise  in  the  Columbia  River  caused  a  suspension  of  all  work 
in  the  pit  on  Ma^  4,  1891. 

At  the  beginning  of  July  then  there  was  no  work  in  progress  except  stone-cutting, 
and  overhauling  and  repairing  plant. 

The  river  commenced  to  fall  in  the  early  part  of  July,  and  pieparations  were  made 
preparatory  to  pumping  out  the  pit  as  soon  as  the  water  should  be  low  enough.  The 
water  having  fallen  sumciently  the  pumps  were  started  on  August  1,  and  the  water 
was  practically  out  of  the  pit  by  the  evening  of  the  7th;  but  on  account  of  the  leak 
in  the  bulkhead  the  water  was  troublesome  for  about  two  weeks,  until  the  river  had 
fallen  some  5  feet  or  more,  to  about  85  on  gauge  No.  2. 

Ah  soon  as  the  water  was  out  of  the  pit  (August  8)  preparations  were  begun  for 
resuming  the  work  of  concreting  and  stone-setting  in  the  north  wall  of  the  nui^sonry 
of  the  lower  lock  and  guard  gates.  Concreting  was  commenced  August  19,  and  stone- 
setting  August  22. 

The  quarrying  had  been  commenced  on  July  17th  and  work  in  the  sand  pit  on 
August  14,  so  that  on  August  22  the  work  was  in  full  process  again. 

From  August  22  until  October  16  the  work  of  concreting  and  stone-setting  was 
coutined  to  the  north  wall  of  the  masonry  of  the  lower  lock  and  guard  gates.  This 
wall  was  practically  completed  on  October  16,  and  the  shifting  of  the  derricks,  en- 
gines, and  tracks  to  their  positions  for  work  on  the  south  (or  land  side)  wall  of  the 
lock  chamber  commenced.  These  changes  were  completed  on  the  19th,  and  concre- 
ting and  stone-setting  were  commenced  in  the  south  wall  on  the  19th  and  21st,  respec- 
tively. A  length  of  about  300  feet  was  put  under  construction  and  completed  to 
reference  108,  both  concrete  and  stone,  on  December  5, 1891. 

As  soon  as  the  wall  was  finished  the  laying  up  of  the  plant  commenced.  Engines 
and  derricks  were  taken  out  of  the  pit.  the  pump  stand  moved  into  position  for 
pumping  after  the  next  high  water  ana  weighted  down,  the  inclined  trestle  and 
track  in  the  pit  weighted  and  the  work  suspended  for  the  winter. 

The  excavation  for  the  extension  of  the  south  wall  of  the  lock-chamber  wall  was 
commenced  on  October  80  and  carried  on  until  December  16. 

The  excavation  was  not  quite  completed,  but  as  all  other  work  was  stopped  and 
the  weather  very  unfavorable  it  was  not  considered  advantageous  to  finish. the  exca- 
vation at  that  time. 

The  work  in  the  sand  pit  was  suspended  December  5,  in  the  quarry  November  16, 
and  stone-cutting  December  11,  1891. 

The  office  force  was  moved  to  Portland  December  19,  and  the  work  left  in  charge 
of  the  overseer  and  the  necessary  watchmen. 

The  office  force  was  employed  in  Portland  in  the  preparation  of  the  reports  and 
estimates  of  the  last  season's  work,  in  the  preparation  of  the  detailed  drawings  of  the 
masonry  of  the  upper  lock  and  guard  gates,  and  of  the  shop  drawings  of  the  lower 
lock  and  guard  gates,  until  April  4,  1892,  when  it  was  again  moved  to  Cascade 
Locks. 

As  soon  as  the  weather  was  favorable  in  the  si)ring,  1892,  preparations  were  made 
for  the  resumption  of  quarrying  and  stone-cutting.  No  attempt  was  made  to  lay 
concrete,  as  the  funds  remaining  from  the  last  appropriation  would  have  been  com- 
pletely exhausted  in  about  a  month  by  the  force  necessary  to  carry  on  that  work. 
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Quarrying  and  stone-cutting  were  both  resumed  on  April  8, 1892,  and  have  been 
carried  on  continuously  since.  The  stone-cutting  during  the  spring  has  been  mainly 
ou  the  dimension  stone  for  the  masonry  of  the  upper  guard  gate. 

The  work  then,  for  the  year  endiue  June  30, 1832,  has  been  the  constmction  of  the 
north  abutment  of  the  lower  lock  and  guard  gates,  the  construction  of  about  300  feet 
of  the  sonth  wall  of  the  lock  chamber,  the  excavation  necessary  to  complete  this 
wall,  quarrying  and  cutting  stone,  the  repairs  of  plant,  and  all  other  operations  inci- 
deutal  to  this  work. 

The  condition  of  the  work  on  June  30, 1892,  is,  in  general  tmoB,  as  follows: 

The  lower  canal  walls  have  been  completed  to  reference  90  from  the  abutments  of 
the  lower  guard  gates  nearly  to  the  lower  bulkhead,  the  completed  length  of  the 
south  wall  being  2&3  .feet  and  the  north  wall  275  feet,  the  abutments  of  the  lower 
lock  and  guard  gates  have  been  completed  to  reference  108  on  both  sides  of  tbe  euialf 
the  south  (land  side)  wall  of  the  lock  chamber  has  been  completed  to  reference  108, 
for  a  length  of  about  345  feet ;  the  south  wing  wall  of  the  upx>er  guard  gates  has  been 
completed  to  reference  114  for  a  length  of  about  97  feet;  the  upper  canal  walls  have 
been  nearly  completed  from  the  site  of  the  upper  guard  gates  to  the  upper  bulkhead; 
the  slope  outside  the  berm  on  the  north  side  of ,  the  canal  has  been  paved  fh>m  the 
lower  bulkhead  to  beyond  the  center  of  the  lock  chamber,  a  distance  of,  approxi- 
mately, 800  feet,  and  from  the  upper  bulkhead  down  a  distance  of  a  little  less  than 
800  feet ;  on  the  south  side  of  the  canal  the  slope  has  been  paved  from  the  lower  bulk- 
head to  the  lower  lock  gates  a  distance  of  about  600  feet,  and  from  the  upper  bulk  - 
head  nearly  to  the  upper  guard  gates,  a  distance  of  about  500  feet;  the  excavation  of 
the  lower  canal  from  the  lower  Dulkhead  to  the  lower  guard  gates  has  been  practi- 
cally completed ;  the  excavation  in  the  lock  chamber  has  been  completed,  except  2 
feet  left  ou  the  bottom  to  be  removed  just  before  putting  down  the  concrete  floor;  the 
excavation  for  the  abutments  of  the  upper  lock  gates  has  been  partially  completed, 
and  from  the  site  of  the  upper  guard  gates  to  theupper  bulkhead  the  bulk  of  the 
excavation  has  been  cempleted. 

The  work  already  accomplished,  exclusive  of  all  incideutals,  such  as  the  construc- 
tion of  temporary  protection  works,  quarters,  shops,  etc.,  and  the  establishment  of 
a  complete  plant  for  carrying  ou  the  work  rapidly  and  economically,  is  approxi- 
mately as  follows : 

ElKcavation :  , 

Earth  and  loose  rock cubic  yards. .  164, 564 

Bed  rock  (conglomerate) do 238, 802 

Total do..*.  402,866 

Masonry  construction: 

Granite cubic  yards. .  662 

Basalt  dimension  Htone do 1, 001 

Basalt  iiace  stone do 2,891 

Concrete do 32, 041 

Side  walls  at  entrances  (cut  Imsalt  facing,  nibble  Itacking) do 16,283 

Paving  slopes  (dry  nibble) do 9, 657 

Protection  wall  on  right do 24, 816 

Total , do....     77,351 

The  work  still  to  be  done  in  ai)proxiiiiat«'ly  as  follows: 

Excavation : 

Earth  and  Ioohc  rock cubic  yards . .  285, 757 

Bedrock do....     57,782 

Total do.-..  343,539 

Masonry  construction : 

Granite  cubic  yards. .  1, 210 

Basalt  dimension  stone do 4, 287 

Basalt  face  stone do 4, 277 

Concrete do 46, 31 1 

Side  wallH  at  <Mitrancc8 do 31, 31 1 

Paving  mIoim'8 do 19, 800 

Total  cubic  yards 107, 193 
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The  materials  nued  during  the  past  year,  for  both  concrete  and  stone  masonry,  were 
the  same  as  during  the  last  three  months  of  last  year.  The  character  of  these  materials, 
the  proportions^  and  the  plant  and  methods  used  in  incorporating  the  concrete,  and 
in  handling  the  concrete  and  stone  were  so  fully  and  minutely  described  in  Lieut. 
Burr's  annual  report  dated  June  80, 1891,  that  any  further  description  is  unnecessary. 
The  only  important  piece  of  plant  purchased  was  a  pumping  outfit,  consisting  of  « 
6-inoh  oentnftigal  pump  and  engine,  to'  replace  a  similar  outfit  which'  had  become 
worn-out  by  long  and  continuous  use.  The  only  change  of  any  note  was  made  in  the 
overhead  traveler  in  the  stone  yard.  In  this  the  power  had  been  communicated  from 
the  engine  to  the  driving  wheels  which  gave  the  motion  up  and  down  the  length  of  the 
yard  through  a  worm  gearing.  The  speed  was  slow  and  the  worm  gearing  had  given 
much  trouble,  heating  and  breaking  and  causing  much  delay.  The  worm  gearing 
was  taken  oat  and  replaced  by  pinions  and  wheels.  The  speed  up  and  down  the  yard 
is  now  a  little  more  tiian  three  times  what  it  was  before,  it  takes  less  steam,  and  it 
has  run  without  a  hitch.  The  increased  speed  of  the  traveler  will  allow  more  cut- 
ters to  be  worked  under  the  sheds  than  has  heretofore  been  possible. 

The  amount  of  concrete  made  and  placed  during  the  year  was  17,899  cubic  yards. 
This  was  all  mixed  by  machinery  and  placed  by  chute.  Of  this  amount  836  cubic 
yards  were  placed  in  the  south  wing  wall  of  the  upper  guard  gates,  and  the  remainder 
in  the  abutments  of  the  lower  lock  and  guard  gates  and  the  lock  chamber  walls. 
The  cost  of  the  concrete  i&  the  wing  waU  was  somewhat  greater  than  the  average 
cost  of  the  whole,  due  to  the  greater  distance  of  the  wall  from  the  mixers,  requiring 
more  labor  to  transfer  the  concrete  from  the  point  of  manufacture  to  the  point  of  use. 
The  proportions  varied  from  1  of  cement,  2  of  sand,  and  4  gravel  or  broKen  stone,  to 
1  of  cement,  4  of  sand,  and  8  of  gravel  or  broken  stone,  depending  on  the  final  dis- 
position of  the  concrete.  The  proportion  1:2:4  was  used  m  the  loundations  of  the 
walls  and  in  the  bottom  of  the  canal  in  stopping  leaks  in  the  bed  rook ;  the  propor- 
tion 1:8:6  for  the  lower  14  feet  of  the  lock  walls  and  lower  10  feet  of  the  abutments, 
and  near  the  top  of  the  walls  the  proportion  was  reduced  to  1 :  4 :  8. 

In  making  17,899  cubic  yards  of  concrete  there  were  used  15,720  barrels  of  Port- 
land cement,  8,457  cubic  yards  of  sand,  18,984  cubic  yards  of  gravel,  and  1,001  cubic 
yards  of  broken  stone.  The  average  product  was  1.14  cubic  yards  of  concrete  per 
barrel  of  cement  and  1.19  cubic  yards  per  yard  of  gravel  and  broken  stone.  The 
average  materials  used  per  cubic  yard  of  concrete  were  0.878  barrels  ot  cement,  0.473 
cubic  yards  of  sand,  0.781  cubic  yards  of  gravel,  and  0.056  cubic  yards  of  broken  stone. 
The  cement  includes  such  as  was  used  dry,  amounting  to  136  barrels. 

In  connection  with  the  concrete,  the  manufacturing  of  the  culvert  pipe  was  con- 
tinued. The  pipe  was  made  in  sections  3  feet  long,  39  inches  Internal  diameter,  with 
walls  6  inches  thick.  The  concrete  was  made  in  the  proportion  1:2:4,  and  the  gravel 
was  passed  through  a  half-inch  screen. 

Seventy-seven  sections  of  this  pipe  were  made,  containing  51  cubic  yards  of  concrete. 
The  total  cost  was  $654.51,  and  the  cost  per  linear  foot  was  $2.83.  The  cost  of  set- 
ting the  pipes  is  included  in  the  cost  of  setting  stone. 

The  sand  and  gravel  for  the  concrete  were  obtained  from  the  same  pit  as  last  year. 
The  proportions  of  the  two  materials  varied  somewhat  at  times,  but  as  a  rule  the 
proportion  of  gravel  ran  higher  than  it  did  when  the  pit  was  first  opened.  This  was 
an  advantage,  as  it  required  proportionally  less  crushed  stone,  and  the  gravel,  as 
shown  in  previous  reports,  makes  a  better  and  cheaper  concrete  than  the  broken 
stone. 

An  estimated  quantity  of  15,457  cubic  yards  (in  place)  of  material  was  taken  from 
the  pit.  After  washing  and  separati^ng  there  were  obtained  from  this  material  8,712 
cubic  yards  of  sand,  and  13,984  cubic  yards  of  gravel,  which  were  used  in  the  manu- 
facture of  the  concrete  or  for  making  mortar;  and  in  addition  1,035  cubic  yards  of 
cobbles  were  rejected  by  the  screens  and  used  for  filling  behind  the  lock  walls.  The 
average  oost  of  sand  and  gravel  in  the  bins,  after  washing,  was  71  cents  per  cubic 
yard. 
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The  cost  of  the  concrete  in  detail  was  as  follows: 


Items. 

Total  cost. 

Costpe 
cnbie 
yard. 

Labor: 

Miring 

% 

$4,687.19 

9,021.38 

1, 216. 28 

793.79 

$o.2e? 

Placing 

.504 

Timbering 

.068 

Testing '- 

.044 

Total 

15, 718. 64 

.878 

Materials: 

Cement 

52,962.46 

16, 055. 65 

1,781.09 

1,483.54 

2.1*58 

Sand  and  flrravel  --.,,, 

.K97 

Broken  stone 

.lOU 

Other  materials --  

.083 

Total 

72.282.74 

4.038 

Total  for  17,899  cubic  yards 

88,001.38 
654.51 

4.916 

Culvert  pipes,  51  cubic  yai  Js.....^ --     

• 

Total  for  fleldwork t . . 

88,655.89 

170.87 

1,968.25 

15.217.02 

4.9G8 

Plant  dropped ,-.,--,-., - .....  ^  -  r , , , . -  -  r - 

.009 

Engineerfng 

.110 

IncidentalsT - 

.848 

Total  17,950  cubic  yards    . . 

106,012.03 
1.841.63 

5.906 

Plant 

.1U3 

AcTGrrcsrate 

107,853.66 

6.609 

The  charge  for  plant  is  made  such  that  the  total  of  **  plant  dropped ''  and  ''plant  '* 
shall  he  proportionate  to  the  amount  of  work  to  he  done  hy  the  plant,  and  the 
charges  for  "engineering"  and  *' incidentals"  are  for  proportionate  shares  of  all 
the  expenses  incidental  to  carrying  on  the  work  and  maintaining  hnildinga  and 
plant  in  proper  repair. 

The  stone  masonry  laid  dnrin^  the  year  was  part  of  the  masonry  of  the  lower  Iw^k 
and  guard  gates,  and  part  of  the  south  wall  of  the  lock  chamher,  as  previonsly  de- 
scribed. It  includes  the  stone  finish  to  the  face  of  the  wall  and  sills,  and  stone  facing 
for  certain  part«  of  the  culverts,  cable  alleys,  and  engine  pits.  The  account  also  in- 
cludes the  cost  of  constructing  so  much  of  the  north  wAll  of  the  lower  entrance  as  was 
neeesvsary  to  connect  that  previously  built  with  the  lock  masonry. 

The  stone  masonry  of  the  lock  is  of  three  kinds — ^granite  quoin  stones  and  facings 
for  the  miter  sills  and  valve  chambers  of  the  main  culverts,  basalt  dimension  stone, 
and  basalt  face  stone.  These  stones  were  obtained  in  the  same  manner  as  last  year, 
and  the  same  requirements  in  cutting  and  layine  were  maintained.  The  stones  of 
the  lower  lock  and  gnard  gate  sills  were  anchored  to  the  bed  rock  hj  wed^e  bolts  of 
Norway  iron  14  feet  long,  1^  inches  in  diameter,  which  were  thoroughly  driven  home 
and  grouted  in  place. 

The  connecting  portion  of  the  canal  wall  was  hnilt  in  the  same  manner  as  last 
year.  The  main  body  of  the  wall  is  of  rubble,  laid  dry,  and  the  face  is  of  quarry-faced 
ashlar  laid  in  Portland  cement  mortar  and  bonded  into  the  rubble  body. 

The  following  amounts  of  stone  were  laid  during  the  year:  In  the  look  walls  334 
cubic  yards  of  granite,  651  cubic  yards  of  basalt  dimension  stone,  2,003.1  cubic  yards 
of  basalt  fap<*  stone,  and  67  cubic  yards  of  concrete  culvert  pipes.  In  the  canal  walls 
37  cubic  yards  of  face  stone  and  223  cubic  yards  of  dry  rubble.  This  was  laid  be- 
tween July  1  and  December  31.  The  total  dimension  and  face  basalt  stone  laid  dur- 
ing that  time,  2,691.1  cubic  yards,  exceeded  the  amount  quarried,  1,213.4  cubic  yards, 
by  1,477.7  cuhUi  yards.  The  difference  was  made  up  from  three  sources— stone  which 
hud  been  quarried  and  cut  last  year,  stone  which  had  been  quarried  but  not  cut  last 
year,  and  stone  which  had  been  quarried  and  partially  cut  during  previous  yearn. 
Of  the  rut  stone  there  was  used  625.1  cubic  yards,  of  the  rough  stone,  306.5  cubic 
yards,  and  of  the  stone  which  required  recutting,  546.1  cubic  yards.  On  December 
31  there  were  on  hand  612.3  cubic  yards  of  dimension  and  face  basalt,  477.1  cubic 
yards  of  rough  basalt  suitable  for  cutting,  and  1,688.2  cubic  yards  of  stone  Bimilar 
to  that  which  was  recut. 

Since  stonecutting  commenced  in  April  there  have  been  expended  for  cutting  917 
cubic  ^^ards  of  rough  basalt.  The  amount  thus  expended  is  more  than  the  amount 
quarried  during  the  same  -time  by  19.9  cubic  yards.  There  were  obtained  790.7 
cubic  yards  of  finished  out  stone.    No  stone  bus  been  recut.    There  are  then  on 
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hand,  Jnne  30,  1,403.0  cnbic  yards  of  cut  stone,  457.2  cubic  ^ards  of  rough  basalt,  and 
1,688.2  cubic  yards  of  stone  similar  to  that  T^hich  was  recut.  « 

Coat  in  detail  of  atone  laid. 


Itmni. 


Granite. 


Dimension. 


Face. 


Calvert. 


Canal. 


Total. 


iCubie  \Cubie  ICubic  ICubie  \Oulnr 

I  yd*.  I  yd*.  I  yds.  I  yd*.  |  yd*. 

Tninaporting  . . .     $181. 03|    .  542     $352. 84     .  542  :^1, 0^5. 68     .  542  $36. 31     .542  $140. 92;    .  542  $1 ,  796:78 

S«^tliiiir 755.77  2.263   1,473.07   2. 26;j,  4,532.56  2.263,151.61   2.263,    588.33   2.263  7,601.34 

Otnciit  and  sand.       230.83     .6911      449.03     .601   1,384.:{8     .691   46.31,    .691       25.50J    .098  2,136.95 

Stone 24, 644. 2*< 73. 780 17, 583. 09 27. 000,30, 276. 41 19. 607, I |    704.50;  2.710  82,208.28 

Other  nuiterials  .       499.  .^i,  1 .  495.      973. 25,  1 .  495  2, 904. 65l  1. 495, 100. 17|  1. 495j    388. 70]  1. 405  4, 956. 10 

Total '26, 811.  ^  78. 771 20, 832. 18  32. 000  49. 273. 68  24. 698  334. 40|  4. 901 1, 847. 95   7. 108  98, 599. 46 


Plant  dropped.. • 

EnfiTineeringand 

8  a  p  e  rintend- 

enre 

Incidentals 


846.63 


683.85 


l.C 


1.748 
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Stoneentting  was  in  progress  at  the  beginning  of  July,  1891,  and  was  continued 
until  December  11,  with  as  large  a  force  as  could  be  advantageously  worked. 
Work  was  then  suspended  until  April  8, 1892,  when  cutting  was  again  resumed.  The 
work  since  then  has  been  carried  on  with  about  two-thirds  the  number  of  cutters 
that  could  be  worked  with  the  present  facilities. 

The  stonecutters  had  also  been  at  work  during  May  and  June,  1891,  while  other 
work  was  suspended  on  account  of  high  water.  Stone  setting  did  not  begin  until 
August  22,  but  even  with  nearly  four  months'  cutting  ahead,  tne  setting  progressed 
so  rapidly  that  at  the  beginning  of  December  the  masons  had  very  nearly  caught 
up  with  the  cutters.  The  cutters  were  also  helpe<lby  using  some  of  the  stone  which 
had  been  cut  in  previous  years,  for  use  in  the  side  walls  of  the  entrances.  The  stone 
selected  was  of  the  proper  rise  and  the  beds  and  joints  were  already  cut,  but  the 
face  had  been  left  rough.  All  the  cutting  necessary  to  fit  this  stone  for  use  was  to 
cut  the  face  down  to  rough  punched. 

Nearly  all  the  stone  for  the  lower  lock  and  guard  gate  abutments  had  been  cut 
previous  to  July,  1891,  so  that  the  cutting  of  last  fall  was  confined  principally  to 
face  and  dimension  stone  for  the  lock-chamber  walls. 

Since  the  work  was  resumed  in  April  the  cutting  had  been  confined,  as  far  as  pos- 
sible, to  the  dimension  stone  for  the  abutments  of  the  upper  lock  ^ate.  The  dimen- 
sion stones  for  one  abutment  are  now  almost  all  cut  ready  for  laying. 

The  character  of  the  stone  and  of  the  cutting  were  the  same  as  last  year. 

The  following  summary  gives  the  details  of  the  cutting  for  the  year,  both  as  to 
quantities  and  cost : 
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The  quarry  work  was  carried  on  to  supply  the  basalt  required  for  face  and  dimen- 
sion stone.  The  quarrying  during  the  year  has  been  done  on  the  land  adjoining  the 
canal  grounds  on  the  east,  the  privilege  for  which  was  obtained  last  year.  During 
the  year  there  were  obtained  2,110.5  cnbic  yards  of  dimension  stone  and  603.9  cubic 
yards  of  rubble.  No  rubble  was  hauled  in  from  the  quarry  during  the  last  six 
months  as  the  storage  ground  for  this  stone  had  become  very  crowded  and  it  will  be 
cheaper  to  leave  it  at  the  quarry  untU  such  time  as  it  may  be  needed  than  to  haul  in 
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now  and  rehandle  it,  sa  mncb  as  would  be  necessary.  As  the  rubble  split  out  iiic-i- 
doutally  with  quarrying,  the  dimen^on  stone  during  the  spring  was  not  hauled,  iii 
from  the  quarry,  no  account  is  made  of  it.  This  increased  the  cost  of  the  dimenBioii 
stone  Komewhat  as  all  the  charge  for  quarrying  went  to  that  while  heretofore  it  has 
btten  divided  between  the  dimension  stone  and  the  rubble. 

The  total  cost  of  quarrying  during  the  year,  including  the  14  cents  per  cubic  yard 
for  the  quarry  right,  was  $16,505.89.  The  average  cost  per  cubic  yard  was  $6.08  ;  the 
cost  per  cubic  yard  for  dimension  stone  was  $7.25,  and  per  cubic  yard  for  rubble,  ^. 
These  items  include  the  cost  of  transporting  the  stone  to  the  yards. 

The  excavation  for  the  year  amounted  to  8,033  yards.  This  includes  the  2  feet 
removed  under  the  wall  just  before  putting  down  the  concrete,  and  the  bed  rock  n*- 
moved  east  of  the  part  of  the  south  wall  under  construction  in  preparation  for  tbo 
comidetion  of  this  wall  and  the  south  abutment  of  the  upper  lock  gate.  As  the  lii^li 
water  of  1891  did  not  cover  the  guard  fence  at  the  lower  entrance  no  sediment  tv-sik 
found  in  the  canal  when  it  was  pumped  out.  The  total  cost  of  the  work  Ti-as 
$10,087.40,  which  is  $1.26  per  cubic  yard.  The  cost  here  given  includes  eicavatin«j: 
and  dumping. 

All  of  the  excavated  material  was  used  in  filling  behind  the  walls.  The  cobbles 
which  were  rejected  by  the  sand  washers,  to  the  amount  of  1,035  cubic  yards,  were 
also  used  as  filling,  and  in  addition  strippin^s  from  the  sand  pit  to  the  amount  <»l* 
about  462  cubic  yards  were  also  used  as  filling.  The  total  cost  of  the  filling  iir as 
$2,378.08. 

T]ie  metal  work  for  such  portions  of  the  lower  lock  and  guard  gates  as  are  embeddeil 
in  the  wall  had  been  ordered  the  year  before.  These  were  received  and  embedded 
in  the  masonry. 

Snubbing  hool^s  for  maneuvering  and  making  fast  were  manufactured  and  placed 
iu  that  portion  of  the  lock  wall  constructed. 

The  usual  office  records  were  kept  to  supply  all  desired  details  of  costs  and  quan- 
tities. The  detailed  drawings  of  the  masonry  are  practically  completed.  The  work  - 
ing  drawings  for  1  he  stonecutters  for  the  upper  lock  j;ate  are  all  finished  and  those 
for  the  upper  guard  gate  'very  nearly  so.  The  details  of  the  gates  and  the  shop 
drawings  are  well  advanced. 

The  cost  of  the  work  for  the  year  may  be  summarized  as  follows,  proportioning 
engineering,  superintendence,  and  incidentals  to  the  various  accounts  according  to 
their  totals : 

Concrete  masonry $106, 012. 03 

Stone  masonry 119, 141. 51 

Excavating 10,087.40 

Lock  gates 5,499.8$^ 

Maneuvering  machinery  and  appliauccs 1,721.34 

Filling  behind  walls : 2,378.08 

Total  for  lock  construction 244, 840. 25 

Plant  in  excess  of  that  droppt- d 1, 968. 61 

Total  cost  for  the  year ,    242,871.64 

Under  the  authority  granted  by  the  Secretary  of  War  the  State  of  Oregon,  by  its 
agents,  entered  upon  the  canal  grounds  during  May,  1891,  and  commenced  opera- 
tions upon  the  construction  of  a  portage  railroad.  The  road  was  finished  dunns: 
September,  and  the  first  boat  reached  the  upper  end  of  the  road  September  15  and 
the  lower  end  Septeml^er  20.  The  boats  in  connection  with  the  road  commenced  run- 
ning regularly  September  22  and  continued  until  January  12,  1892,  when  they  were 
laid  up  on  account  of  the  cold,  stormy  weather  and  the  ice  in  the  river  between  here 
and  The  Dalles.  The  boats  began  their  regular  trips  again  February  14  and  con- 
tinued until  May  16,  when  the  lower  boat  was  taken  oft'  on  account  of  high  water. 
No  transferring  by  the  road  has  been  done  since.  When  the  lower  boat  stopped 
running  in  May  the  river  stood  at  92  on  the  lower  gauge,  just  20  feet  above  assumed 
low  water.  TTie  boat  was  taken  off"  more  on  account  of  tlie  danger  and  difficulty  of 
making  a  landing  than  on  account  of  the  difiioulty  of  reaching  the  landing  place. 
Although  the  boat  is  of  small  power  she  had  very  little  trouble  iu  coming  up  through 
the  lower  rapids,  but  as  she  approached  the  foot  of  the  main  rapids  she  was  obliged 
to  keep  over  near  the  Washington  shore,  and  to  make  the  lauding  had  to  cross  the 
swift  current  diagonally  to  the  landing  place  on  the  Oregon  side.  The  landing  at 
all  stages  is  necessarily  on  the  upstream  side  of  the  portage  incline  and  at  the  higher 
stages  a  strong  current  sweeps  over  the  lower  end  of  this  incline,  putting  a  boat  In 
danger  of  being  carried  [down  onto  the  piles  of  the  incline  or  being  driven  heavily 
against  the  wharf  boat.'  When  the  canal  is  completed  and  the  incline  removed,  as 
it  necessarily  will  be,  this  trouble  will  be  avoided  and  boats  can  easily  ascend  the 
lower  rapids  and  make  the  lower  cntrauco  of  the  canal  uulil  the  river  is  consider- 
ably above  the  stage  at  which  the  boat  Htoi)petl  this  year. 
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A  fluiiiTnary  of  the  weather  and  water-gauge  recordB  is  transmitted  herewith. 
Vhe  following  drawings  relating  to  the  work  are  also  transmitted: 
Sheet  1,  showing  j;he  work  finished  and  that  proposed. 

Sheet  2,  showing  the  dates  and  amounts  of  the  work  already  done  on  the  lock- 
chamber  walls  and  lower-entrance  walls. 

Very  respectfully,  your  obedient  servant, 

•  Harry  Taylor, 
First  lAeulenani  of  Engineers, 
Msy.  Thos.  H.  Handbury, 

Corps  of  Engineers,  U.  S,  A. 


U  U  3. 


IMPROVEMENT  OF   COLUMBIA  AND   LOWER  WILLAMETTE   RIVERS  BE- 
LOW PORTLAND,  OREGON. 

The  object  of  this  improvement  is  dow  to  make  and  maintain  a  navi- 
{i^able  channel  from  the  city  of  Portland,  Oregon,  to  the  sea,  having  a 
low-water  depth  of  25  feet.  There  is  inclnded  in  this  reach  12  miles  of 
the  Willamette  Eiver  and  98  miles  of  the  Columbia,  measured  along  the 
ireep-water  channel.  Before  the  commenceJDcnt  of  the  improvement  in 
accordance  with  previous  projects  the  low-water  depth  of  channel  at  the 
shoalest  places  was  between  10  and  15  feet.  At  the  end  of  the  present 
year  there  is  a  low-water  depth  of  20  feet  throughout  the  entire  dis- 
tance, except  at  the  points  in  Cathlamet  Bay,  where  there  is  but  19 
feet.    The  average  rise  of  the  tide  in  this  bay  is  7  feet. 

The  original  project  under  which  this  improvement  has  been  carried 
on  with  modifications  and  extensions  was  adopted  in  1877.  Some 
dredging  work  had  been  done  previous  to  that  time.  It  contemplated 
that  a  navigable  low- water  channel  having  a  depth  of  20  feet  should 
be  maintained  by  means  of  i)ermanent  constructions  to  protect  the 
banks,  contract  the  rivers  in  wide  places,  direct  the  currents,  and  con- 
trol the  amount  of  water  that  should  pass  through  sloughs  having  a 
detrimental  influence  upon  the  main  channel.  While  these  construc- 
tions were  being  put  in  place  and  until  their  influence  was  fully  de- 
veloped dredging  was  resorted  to  in  several  localities  to  give  a  tempo- 
rary relief  to  commerce.  W^orks  of  a  permanent  character  have  been 
erected  in  the  Willamette  River  across  the  head  of  Swan  Island  Chute; 
at  the  head  of  Willamette  Slough,  to  control  the  amount  of  water  pars- 
ing into  that  channel;  also  along  the  left  bank  of  the  river  from  that 
point  to  its  mouth,  to  prevent  erosion  and  excessive  widening  of  the 
river;  also  across  other  sloughs  and  channels  near  the  mouth  of  the 
Willamette  River,  to  control  its  waters  and  those  of  the  Columbia  in 
that  vicinity.  Permanent  structures  were  placed  in  the  Columbia  River 
at  St.  Helens,  Burke  Slough,  and  Martin  Slough,  all  of  which  have 
produced  very  beneficial  effects  upon  the  navigable  channel  in  their 
vicinity.  During  the  time  that  these  were  in  contemplation  or  process 
of  construction  dredging  was  resorted  to  to  give  temporary  relief. 

The  amount  expended  by  the  United  States  in  this  improvement  since 
the  adoption  of  the  project  of  July  1, 1877,  is  $649,805.97.  It  appears 
that  previous  to  that  date  $221,780.46  had  been  expended  in  various 
operations  looking  to  the  improvement  of  the  Willamette  and  Colum- 
bia rivers  between  Portland  and  the  sea.  The  aggregate  of  the  appro- 
priations and  allotments,  including  proceeds  from  sales  of  property  to 
other  appropriations,  up  to  June  30,  1892,  is  $889,745.71.  In  addition 
to  this  amount  the  citizens  of  the  city  of  Portland  have  in  various  ways 
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expended  a  considerable  sum,  the  exact  amount  of  which  can  not  now 
be  ascertained,  in  assisting  to  keep  open  a  deep  cliannel  to  the  sea. 

The  amount  available  for  this  work  at  the  end  of  the  present  fiscal 
year  is  $15,68«.88. 

Work  done  during  the  fiscal  year  ending  June  30^  1892. — ^The  map  of  tlie 
Columbia  River  between  Cathlamet  and  Point  Ellis,  opposite  Fort 
Stevens,  that  was  being  made  at  the  end  of  last  fiscal  year  wa«  com- 
pleted. This  covers  a  reach  of  24  miles  in  extent  and  in  the  widest 
portion  of  the  river.  A  survey  of  the  river  at  Martin  Island,  covering 
a  reach  of  3  miles  and  including  the  shoal  at  that  point,  was  made  dar- 
ing last  December.  Duiing  last  November  a  resurvey  of  the  reach, 
q,bout  5  miles  in  extent,  at  Walker  Island  was  made.  These  were  made 
with  the  view  to  close  observation  of  the  effects  of  the  works  of  im- 
provement soon  to  be  constructed  at  these  points.  The  map  of  the 
Willamette  from  the  southern  limit  of  Portland  to  the  mouth  of  the 
river  was  also  completed. 

The  high  water  of  last  August  in  the  Columbia  washed  away  the 
earth  around  the  east  end  of  the  dam  at  the  head  of  Martin  Slough. 
Before  this  could  be  repaired  there  was  an  opening  erode<l  142  feet 
wide  and  from  24  to  42  feet  deep.  This  slough  and  the  one  just  ab^e, 
known  as  Burke  Slough,  were  the  original  cause  of  the  Martin  Island 
Shoal.  This  opening  was  closed  during  September  and  October.  It 
was  effected  in  the  following  manner:  Two  rows  of  piles  were  driven 
6  feet  apart,  with  piles  in  each  row  6  feet  from  each  other.  The  piles 
were  sawed  oft*  6  feet  above  low  water  and  those  of  each  row  connected 
by  waling  pieces  outside  and  also  by  longitudinal  planks  spiked  to  the 
inside  down  to  low  water  and  1  foot  apart.  Fascines  were  filled  in  be- 
tween the  rows  of  piles  to  their  toi)s  and  weighted  down  with  rocks. 
A  tiiick  mattress  of  fascines  was  placed  in  front  of  and  below  the 
rows  of  piles  and  weighted  down  with  rock.  Brace  piles  were  placed 
on  the  lower  side  to  fiuther  strengthen  the  dam.  The  bank  where  the 
dam  joins  the  shore  was  graded  down  and  revetted  for  a  short  distance 
both  above  and  below  with  fascines  and  rock.  The  old  portion  of  the 
dam  was  strengthened  and  repaired  where  its  material  had  settled.  In 
this  work  there  were  used  60  piles,  having  an  average  length  of  46 
feet,  1,270  cords  of  brush,  3,010  tons  of  rock,  and  8,000  feet  of  lumber. 
The  total  cost  of  the  repairs  was  $8,600. 

The  dam  at  Burke  Slough  was  strengthened  by  the  addition  of  200 
cords  of  fascines  and  500  tons  of  rock.  The  cost  of  this  repair  was 
$1,290. 

The  project  proposed  for  closing  the  chute  behind  Swan  Island  in  the 
Willamette  River  having  received  the  approval  of  the  Chief  of  Engi- 
neers, proposals  for  doing  the  work  were  advertised  for.  One  received 
from  Hofi'man  &  Bates  being  the  lowest,  a  contract  was  entered  into 
with  this  firm,  October  16, 1891,  for  furnishing  the  material  in  place 
necessary  for  this  work.  The  project  consists  in  closing  this  chute  to 
all  water  up  to  a  4-foot  stage  and  forcing  it  down  the  channel  on  the 
east  side  of  the  island,  by  this  means  increasing  the  current  over  Swan 
Island  Bar  and  deei)eniug  the  channel  in  rhat  locality.  The  length  of 
the  dam  is  6,570  feet.  It  was  constructed  by  dilving  two  rows  of  piles 
4  feet  apart  from  center  to  center,  the  piles  in  each  row  6  feet  apart  and 
each  opposite  the  interval  in  the  other  row.  Fascines  are  placed  in 
alternate  layers  perpendicular  and  parallel  to  the  line  of  the  dam  and 
fastened  by  wire  suflicientto  hold  them  together  until  they  can  be  sunk 
with  rock.  At  its  base  the  dam  was  25  feet  wide  and  became  narrow 
as  it  approached  low- water  line.    Brush  with  rock  to  hold  it  down  thus 
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formed  the  main  part  of  tlie  dam,  the  piles  preventing  any  portion  of  it 
being  washed  away.  It  was  the  original  design  that  all  the  piles  should 
be  sawed  off  at  a  uniform  height  of  4  feet  above  low  water  and  con- 
nected together  in  each  row  by  waling  pieces  bolted  to  them.  As  the 
piles  were  driven  from  the  north  end  southward  to  about  the  middle  of 
the  dam  a  deposit  of  sand  was  made  on  the  lower  side,  and  this  built 
up  in  some*  portions  4  and  5  feet  above  low  water.  In  these  i)ortions 
the  waling  was  either  omitted  on  placed  above  the  4-foot  level.  To 
prevent  this  deposit  from  being  scoured  out  at  any  time  a  mattress  of 
fascines  was  put  over  it  and  covered  with  rock.  On  the  south  half  of 
the  dam  where  the  original  design  could  be  carried  out,  where  the  wal- 
ing pieces  were  bolted  on,  planks  were  spiked  to  the  piles  on  the  inside 
down  to  low  water  to  prevent  stone  from  rolling  out.  Fascines  were 
placed  between  the  rows  on  the  top  of  those  already  in  place  and  loaded 
down  with  rock. 

,  Work  was  commenced  under  the  contract  October  29,  and  by  its 
terms  should  have  been  finished  within  ninety  days  from  its  date.  It 
was  pushed  as  rapidly  as  practicable,  but  owing  to  the  river  remaining 
at  an  unusual  height  for  this  season  of  the  year  the  work  could  not  be 
finished  at  the  specified  time.  An  extension  of  time  was  asked  and 
granted  until  April  30, 1892.  By  this  time  all  the  material  required  for 
the  dam  was  in  place  according  to  specifications,  excepting  that  830 
piles  remained  to  be  sawed  oft'.  The  estimated  cost  of  this,  at  15  cents 
each,  will  be  deducted  from  the  retained  i)ercentage  of  the  contractors 
before  final  settlement  is  made. 

Since  the  dam  was  completed  it  has  been  submerged  by  backwater 
from  the  Columbia  Eiver.  Its  effect  upon  the  bar  at  Swan  Island  would, 
under  this  condition,  be  nothing.  The  results  will  be  developed  after 
the  next  Willamette  high  water. 

The  following  material  was  furnished  in  place  under  this  contract: 

42,679  linear  feet  piles,  at  14i  cents $6, 188. 45 

3,016.11cordsof  fascines,  at  $2.65 7,992.69 

15,058.69  tons  of  rock,  at  60  cents ^ 9,035.20 

69,301.4  feet,  B.  M.,  lumber,  at  $12 831.61 

1,769  pounds  spikes,  at  3^  cents 57. 48 

5,230  pounds  wire,  at  3i  cents • 183. 05 

1^452  bolts,  at  30  cents 435.60 

Total ^ 24,724.08 

Less  $124.50  for  piles  not  sawed  off 24,599.58 

On  the  15th  of  September  the  chain  bucket  dredge  belonging  to  the 
city  of  Portland,  known  as  the  City  Dredge^  with  its  tender,  the  tug 
Vaughrij  were  placed  at  the  Government  service,  and,  after  employing 
tlie  necessary  crew,  set  to  work  at  the  Swan  Island  Bar  in  the  Willa- 
mette River.  This  sljoal  was  at  that  time  giving  trouble  to  deep-sea 
vessels.  The  old  cut  had  not  been  entirely  cleared  out  to  20  feet  depth 
during  the  preceding  season.  Dredging  operations  were  continued  at 
this  point  until  the  end  of  October,  when  the  dredge  and  outfit  were 
returned  to  the  city  authorities  and  by  them  turned  over  to  the  Port  of 
Portland  Commission  for  work  elsewhere.  The  total  amount  of  mate- 
rial removed  from  Swan  Island  Bar  during  the  season  was  21,860  cubiii 
yards,  at  a  cost  of  12^  cents  per  cubic  yard,  including  repairs  and  all 
other  expenses. 

A  project  for  improving  the  Lower  Willamette  and  Columbia  rivers 
so  as  to*secure  a  navigable  channel  having  at  low  water  a  depth  of  25 
feet  from  Portland  to  the  mouth  of  the  Columbia,  was  called  for  by  the 
river  and  harbor  act  approved  September  19, 1890,    The  rej^ort  unou 
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this,  with  drawings  and  estimates,  was  submitted  by  me  to  the  Chief 
of  Engineers  under  date  of  September  8,  1891.  This  project^  with 
slight  modifications,  suggested  by  the  Division  Engineer,  and  approyed 
by  the  New  York  Board  of  Engineers,  to  whom  it  was  referred  by  the 
Chief  of  Engineers,  was  forwarded  to  Congress  by  the  Acting  Sec^re- 
tary  of  War  as  the  project  "  for  the  improvement  of  the  navigation  of 
the  Willamette  and  Columbia  rivers  between  Portland  and  the  Pacific 
Ocean."  The  reports  in  this  case,  together  with  the  drawings  sub- 
mitted, were  published  as  H,  R.  Ex.  Doc.  No.  38,  Fifty-second  Congress^ 
first  session. 

When  it  became  evident  that  the  work  in  progress  at  the  moutb  of 
the  Columbia  Biver  would  produce  a  channel  over  that  bar  having  a 
depth  of  30  feet  at  low  water,  the  citizens  of  Portland,  desirous  of  hold- 
ing their  commercial  supremacy  over  all  other  shipping  points  in  the 
northwest,  saw  at  once  that  all  sailing  vessels  coming  inside  the  bar 
must  come  to  their  wharves,  be  loaded  and  depart  without  lighterage 
and  at  a  minimum  of  port  charges.  To  await  the  slow  operation  of 
getting  funds  from  the  General  Government  for  carrying  out -the  pro- 
posed project  for  obtaining  this  necessary  deep  channel  might  lose 
them  this  supremacy  and  jeopardize  their  commercial  prosperity.  In 
\iew  of  this  fact  they  obtained  from  the  legislature  of  the  State  of 
Oregon  an»act  creating  a  separate  district  within  the  county  of  Mult- 
nomah, to  be  known  as  the  Port  of  Portland.  The  inhabitants  of  this 
district  are  declared  to  be  a  corporation.    The  act  declares: 

The  object,  purpose,  and  occupation  of  aaid  corporation,  The  Port  of  Portland, 
Bliall  be  to  so  improve  the  Willamette  River  at  the  cities  of  Portland,  East  Port- 
lund,  and  Albina,  and  the  Willamette  and  Columbia  rivers  between  said  cities  and 
the  sea  as  that  there  shall  be  made  and  permanently  maintained  in  said  Willamette 
River  as  said  cities  and  in  the  said  Willamette  and  Columbia  rivers  between  said 
cities  and  the  sea  a  ship  channel  of  good  and  sufficient  width  and  having  a  depth  at 
all  point-s  at  mean  low  water  both  at  said  cities  and  between  said  cities  and  the  sea 
of  not  less  than  25  feet. 

Por  the  purpose  of  carrying  out  this  object  the  Port  of  Portland  is 
authorized  to  i)orrow  from  time  to  time  such  sums  as  may  be  necessary, 
not  to  exceed  in  the  aggregate  $500,000,  and  to  issue  fts  bonds  there- 
for; and  also  to  levy  a  tax  upon  the  property  within  the  district  suffi- 
cient to  pay  the  interest  on  these  bonds,  and  to  do  such  temporary 
work  as  may  become  urgently  necessary. 

The  power  and  authority  given  this  corporation  are  vested  in  a  board 
of  commissioners  composed  of  fifteen  members. 

This  commission  at  once  took  measures  for  carrying  out  the  object 
for  which  it  was  organized.  Permission  was  granted  to  it  by  tiie  Sec- 
retary of  War  to  enter  upon  the  improvement  of  the  river  in  accordance 
with  the  project  approved  by  him,  but  with  the  distinct  understanding — 

That  the  expenditure  of  the  fands  of  the  Port  of  Portland  shall  not  be  made  by  the 
Government  engineer,  neither  shall  he  exercise  any  authority  over  said  works  or  their 
execution,  and  that  the  United  States  shall  not  iiicnr  any  liability  on  account  of  said 
works;  and  provided  furthery  That  the  officers  of  said  Port  of  Portland  shall  permit 
the  ofticers  of  the  Corps  of  Engineers,  War  Department,  in  charge  of  work  on  the 
Willamette  and  Columbia  Rivers,  to  examine  the  work  done,  to  see  that  the  whole 
is  carried  on  in  accordance  with  the  approved  Government  plans.  And  furtlier  it 
shall  be  distinctly  understood  that  the  War  Department  does  not  counsel,  advise,  or 
encourage  the  expenditure  proposed  by  the  Port  of  Portland. 

Under  this  permission  the  Port  of  Porthuid  has  practically  finished 
the  following  work  called  for  in  the  approved  project,  between^ the  foot 
of  Swan  Island  and  St  Johns,  4,000  feet  of  diking;  at  Postofflce  Bar 
6,300  feet  of  diking.    The  work  at  these  two  places  was  practically 
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finished  April  30.  This  is  all  the  x>erinanent  work  in  the  Willamette 
River,  called  for  by  the  project.  Since  their  completion  the  dikes  have 
been  covered  by  back  water  from  the  Columbia.  Under  these  condi- 
tions these  dikes  will  have  little  or  no  effect  upon  the  channel.  Wlien 
the  Columbia  Eiver  recedes  and  they  can  direct  the  currents  of  the 
Willamette^  £Eivorable  results  may  be  expected. 

In  the  Columbia  Eiver  11,750  feet  of  diking  was  built  at  Walker 
Island.    This  was  completed  May  2S. 

The  15,000  feet  of  diking  at  Snag  Island  in  Cathlamet  Bay,  called 
for  by  the  project,  is  now  under  contract  by  the  Port  of  Portland,  and 
in  process  of  construction. 

In  addition  to  the  above  work  the  Port  of  Portland  has  removed  with 
the  city  dredge  32,725  cubic  yards  of  material  from  the  bar  between  the 
toot  of  Swan  Island  and  St.  Johns,  leaving  at  that  place  a  channel  100 
leet  wide,  21  feet  deep  at  low  water;  also  40,205  yards  fix)m  Postoffice 
Bar,  leaving  a  channel  150  feet  wide,  21  feet  deep;  also  24,650  yards 
from  the  Sar  at  Walker  Island,  leaving  a  channel  100  feet  wide,  20  feet 
deep. 

Of  the  work  called  for  by  the  project,  there  are  the  additions  to  the 
present  dike  at  St  Helens  and  the  dike  at  Martin  Island  Bar  that  have 
not  been  commenced,  although  practically  the  whole  of  the  dredging  is 
yet  to  be  provided  for. 

Estimates  for  the  fiscal  year  ending  June  30 j  1894. — ^At  the  time  of 
writing  this  report  the  effect  of  the  work  done  under  the  project  for  ob- 
taining a  25-foot  channel  from  Portland  to  the  sea  by  the  Port  of  Port- 
land can  not  be  ascertained.  The  Columbia  Biver  is  at  its'  high  sum- 
mer stage  and  over  the  top  of  all  the  dikes,  excepting  those  in  process 
of  erection  in  Cathlamet  Bay.  Whether  this  work  will  have  to  be 
strengthened  or  supplemented  with  other  work  in  order  to  attain  the 
object  in  view  can  not  now  be  stated.  The  estimated  cost  of  the  work 
to  be  done  under  the  project,  that  has  not  been  entered  upon  by  the 
Port  of  Portland,  is  $303,000.  Should  $  150,000  of  this  amount  be  pro- 
vided  for  expenditure  during  the  fiscal  year  ending  June  30, 1893,  then 
it  will  be  necessary  to  provide  the  remaining  $153,600  for  carrying  on 
the  work  during  the  fiscal  year  ending  June  30, 1894,  which  amount  can 
be  profitably  expended  during  that  year. 

Money  statement 

July  1, 1891,  balance  unexpended $61,912.22 

Jane  30,  IS^,  amount  expended  during  fiscal  year 43, 752. 94 

July  1, 1892,  balance  unexpended 18,159.28 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 472. 40 

July  1, 1892,  balance  available .' 15,686.88 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 165, 686. 88 

(Amount  (estimated)  required  for  completion  of  existing  project 153, 600. 00 
Amount  that  can  be  proiitabl^y  expended  in  fiscal  year  ending  J  uue  30, 1894  153, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  sealed  proposals  for  furnishing  and  delivering  in  place  material  for  oemttrscf- 
ing  a  loto-water  dam  at  Swan  Island.  Willamette  River,  Portland^  Oregon,  open^  at  1$ 
m,  October  5, 1891,  by  Maj,  Thomas  H,  Handbury,  Corps  of  Engineers,  at  Fortland,  Ore- 
gon, after  fourteen  days'  public  notice. 


No. 


Name  and  address  of  bidder. 


Piling  (i5,340 
ieet). 


Bate.      Total. 


Lumber  (181,152 
feel). 


Rate.      Total. 


Bolts  (2,287). 


Bate.     TotaL 


SpikcB(M.0O» 
pounds). 


Bate.  TotaL 


MoKenzie  A  Glen,  Portland, 
Oregon 

Hoffman  &  Bates,  Portland, 
Oregon 

John  Waldorf,  Portland,  Ore- 
gon  

Perry  Hinkle,  Portland,  Ore- 
gon   

Joseph  £.  Smith,  Portland, 
Oregon 

Smith  &  Burton,  Portland, 
Oregon 

Pacquet  &  Smith,  Portland, 
Oregon 

Bobert  Wakefield,  Portland, 
Oregon 

William  Colwell,  Skamokawa, 
Wash 

Antonelli  &  Co.,  Portland, 
Oregon 

C.  W.  Brown,  Portland,  Ore- 
gon   


<knU. 
16 

W» 

15 

10 

16 

12 

H 
12 
19 

17| 


17.254.40 
6,460.05 
6,801.00 
4,634.00 
7,254.00 
5,440.80 
4,S07.30 
8,967.25 
5,440.80 
8,614.60 
7,984.50 


118.50 
12.00 
16.00 
18.60 
17.00 
14.00 
16.00 
13.50 
12.00 
20.90 
10.50 


$3,351.31 
2,173.82 
2,89&43 
2,463.67 
8,079.68 
2,536.13 
2,888.43 
2,445.56 
2,173.82 
3,786.08 
1,902.09 


\Oents. 

^    24 

SO 

31 

20 

25 

29* 

80 

23 

22 

18i 

80 


$544.08 
680.10 
702.77 
453.40 
568,75 
668.77 
680.10* 
521.41 
488.74 
413.72 
680!l0 


(hntt, 
H 

8 

4 
8 

H 
H 

4 
5 


$1.S30 
1,106 
1,300 

i,8ao 

1,020 
1,105 
1.105 
1,105 
1,860 
1,700 


No. 


Name  and  address  of  bidder. 


Wire  (20,000 
pounds). 


Bate.      Total. 


Fascines  (2,700 
oords). 


Bate.     Total. 


Book  (15,000  tons) 


Bate. 


Total. 


Aggregate. 


McICenzie  Sc  Qlen,  Portland, 
Oregon , 

Hoflfman  &  Bates,  Portland, 
Oregon , 

John  Waldorf,  Portland,Ore- 


gon 

Perry  Hinkle,  Portland,  Ore- 
gon  

Joseph  £.  Smith,  Portland, 

Oregon , 

Smith  Sc  Burton,  Portland, 

Oregon , 

Pacquet  A  Smith,  Portland, 

Oregon 

Bobea  Wakefield,  Portland, 

Oregon 

William   Colwell,  Skamo- 

kawa.  Wash 

Antonelli  &  Co.,  Portland, 

Oregon 

C.  W.  Brown,  Portland,  Ore- 

gon 


Cents. 
4 

3| 

4 

k 

4 

3ft 

** 
4 


1800 
709 
800 
60 
800 
720 
900 
720* 
716 
900 
950 


18.50 
2.65 
3.45 
2.98 
3.50 
2.73 
2.75 
8.15 
2.50 
8.25 
3.25 


$9,460 
7,155 
9,315 
8,046 
9,450 
7,871 
7,425 
8.505 
6,760 
8.775 
8,775 


$0.95 
.60 
.75 
.76 
1.22* 
.83* 
.78 
.741 
.76 
.88 
.96 


$14,250.00 
9.000.00 
11,250.00 
11, 25a  00 
18.375.00 
12,500.00 
11,700.00 
11,212.50 
11,250.00 
12,450.00 
14,700.00 


$37,179.79 
27,274.87 
33,127.26 
27,817.64 
40,885.73 
30.S56.70 
29,015.83 
28,476.72 
27.034. 86 
a6,aM.40 
86,60.60 


COMMEBOIAL  STATISTICS. 

This  work  ia  in  the  collection  district  of  Willamette  and  Oregon.  The  porta  of 
entry  are  Portland  and  Astoria,  Oregon.  Tho  nearest  light-honse  and  works  of  de- 
fense are  at  the  mouth  of  the  Columoia  River. 

Statement  of  traffic  on  the  Columbia  and  Lower  Willamette  rivers,  not  Including 
deop-sea  Tessels,  for  the  year  ending  June  30,  1892. 

Tnese  figures  nave  been  collected  from  the  various  steamers  and  transportation 
companies  doing  business  on  the  river. 


Passengers  (3,228,429) 242,132 

Grain 50,431 

Lumber  (feet  185,328,302) 240,996 

Live  stock 15, 112 

Sheep 5,006 

Coal 84,200 

Wool 3,891 

General  merchandise diq^izeabvGoQ-     ^^^ 

Total...., 1,149,789 
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LUt  of  ^teamen  plying  on  the  Upper  Willamette,  Lower  WtUamettey  Columbia^  and  Cow- 
Utz  rivers,  Oregon  and  Washington, 


Name  of  ressel. 


Albina  170.2 •. 

Alice  V 

Albina 

Alliance 

Altona 

Annie 

Argonaut 

Asteria g.. 

Atttorian 

Aag:iiat« 

Bra'zee 

Bonita 

Brisk 

CM.  Belshaw 

Carrie  F 

C.W.Bich 

ChUkat 

City  of  Kalaina  — 
City  of  Frankfort. . 

Colonibia 

Cricket 

Cyclone 

D.S.  Baker 

DalloeCity 

Beftpatch 

Dolphin 

Eclipse 

E.  L.  Dwyer 

Edith 

Egalite 

Electric 

Elwood 

Emma  Hay  ward  . . . 

Enterprise 

EacortNo.2 

F.P.Wright 

Fannie 

Fisher 

Geo.  H.  Chance 

G.W.  Shaver 

General  Can  by 

Governor  Newell- . . 

Harvest  Moon 

Harvest  Queen 

Bustler 

lone 

Ilwaco 

Iralda 

John  West 

J.  Ordway 

James  B.  Stephens  . 

Joseph  KeDog 

La  Cfamas 

Louisa  Vaugn 

Lena 

Lnrline 


Tons.     !   Braft. 


ISO.  51 
4L28 
85.26 

213.52 

189.68 
6.61 
20.35 
76.16 

284.24 

40.90 

4.99 

376.94 
1.05 
14.20 
10.64 
17.07 

106.45 
2.33 

133.47 

1,746.14 

43.65 

19.06 

566.22 

296.38 
13.47 
60.36 
25.03 
24.44 
87.01 
82.88 
16.51 

420.54 

456.57 

137.41 
72.92 
7.93 

276.41 
32.09 
7L17 

276.15 
44.48 

134.43 
56.15 

697.04 

129.58 

213.40 
62.03 
36.84 
7.68 

194.74 
26.40 

272.12 
9.66 
2L64 
23.72 


Ft.  In. 
2 

4 
1    8 


2  3 
'i6"9' 
"2    k' 


20 

"5  "e' 


7    6 


12 


5 
4 

5    4 
2    2 


10 


Name  of  vessel. 


Mansanilla 

Maria 

Mascot , 

Mayflower 

Meesen;; , 

Michigiiu 

Milwaukee 

Modoo 

Northwest , 

No  Wonder 

N.S.Bentley 

0.K 

O.  &  C.  R.  R.  Ferry  . . 

Orient 

Ocean  Wave 

Ocklahaoia  

Oregon 

Oawego 

Queen 

Quinnat 

SLPElmore 

Segulator 

Ramona 

R.  B.  Thompson 

Rowena 

Rush 

R.Miler 

R.  C.Young 

Sarab  Dixon 

Sakana 

State  of  California ... 

Stark  St.  Ferry 

Stark  St  Ferry  No.  7 

S.G.Reed 

Salem 

SalemNo.3 

Sea  Foam 

T.J.Potter 

Tacoma 

Tolwa 

Telephone 

Three  Sisters 

Toledo 

Tonquin 

Undine 

Victorian 

W.H.Harrison  ; 

Wenona 

Western  Queen 

Willamette  Chief.... 

Willapa  

Willowa 

Wm.M.Hoag 

Wilmington 

Young  America 


Tons.        Draft. 


129.87 

184.58 

199.46 

23.90 

54.53 

597. 19 

29.70 

337. 55 

301.98 

235.30 

401.42 

47.76 

255.92 

429.70 

507.34 

394.19 

1,642.28 

21.43 

23.75 

4.20 

42.76 

334.88 

114. 14 

912.06 

4.50 

12.38 

41.39 

84.85 

278.84 

8.84 

1,260.06 

174. 75 


607.26 
240.08 

36.00 
4.95 
589.60 
311. 81 
6.27 
443.24 
827.33 
206.72 

18.61 
280.48 
809.17 

52.86  ; 

34.67  ' 

74.72  ' 
523.92  I 
249.52 

92.05 
431.13  I 
752.07 

42.10  ! 


Ft.  In. 
3 
3 


15  6 


1, 


6 

20 

3 


10  6 


2  10 
2 
8 

1  8 
1  G 


4 

1  I 
1  5 
5  6 
3 


1  6 


UU4. 

IMPROVEMENT  OP  WILLAMETTE   RIVER  ABOVE  PORTLAND,   OREGON. 

The  project  for  this  improvement  was  adopted  in  1878.  It  consists 
in  snagging  operations,  bar  scraping,  contraction  of  water  over  shoals, 
and  rock  removal,  with  the  object  of  giving  easy  navigation  for  light- 
draft  boats  from  Portland  to  Eugene  City,  Oregon,  a  distance  of  172 
miles.  The  mouth  of  the  Yamhill  River,  40  miles  above  Portland,  was 
the  head  of  an  inconveuieut  low- water  navigation  in  a  draft  of  2^  feetj 
only  1  foot  could  be  carried  above. 

During  the  low  water  of  last  season  boats  drawing  18  inches  of 
water  could  ascend  as  far  as  Corvallis, 
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The  total  amount  appropriated  for  this  work  to  the  end  of  the  fiscal 
year  since  the  present  project  was  adopted  is  $124,000.  At  the  com- 
mencement of  the  present  fiscal  year  there  was  a  balance  on  hand  of 
$6,464.42. 

WorJt  dome  during  the  season. — ^The  work  done  during  the  season  con- 
sisted of  snagging  operations,  covering  the  river  from  Portland  to  In- 
gram Bend,  2  miles  below  Harrisbnrg,  a  distance  of  150  miles,  and  in 
concentrating  the  water  over  shoal  places  by  closing  chutes  and  build- 
ing wing  dams.  This  work  was  done  by  the  crew  of  the  United  States 
snag  boat  Corvallis,  The  boat  was  outfitted  early  in  July  with  the 
usual  snagging  and  bar-scraping  appliances  for  shallow  streams.  In 
addition  it  was  provided  with  a  moveable  set  of  gins  and  a  hammer  for 
pile-driving  purposes.  It  left  Portland  on  the  6th  of  July  in  charge  of 
('apt.  George  Eaabe,  who  for  many  years  has  been  engaged  in  naviga- 
tion upon  this  river  and  is  thoroughly  conversant  with  all  its  difficul- 
ties, and  knew  well  where  work  with  the  limited  funds  available  could 
be  done  to  the  best  advantage. 

The  boat  procecdt^d  up  the  river  as  far  as  the  stage  of  water  would 
permit,  removing  only  the  most  troublesome  snags.  Arriving  at  the 
upper  end  of  the  course  near  Harrisburg  July  20,  it  then  dropped  back, 
making  a  more  thorough  cleaning  out  of  the  snags.  The  remainder  of 
the  month  and  the  first  week  in  August  were  occupied  with  snagging 
work  above  Corvallis.  A  good  channel  was  cleaned  out  in  this  reach 
which  will  extend  the  period  of  navigation  here  fully  a  month. 

The  remainder  of  the  season,  which  closed  September  20,  was  spent  in 
operations  below  Corvallis.  In  the  vicinity  of  Weston  there  were  sev- 
eral places  particularly  troublesome  at  low- water  stages;  these  were 
improved  by  building  low  dams  made  by  driving  short  piles  into  the 
sand  to  a  depth  of  5  or  6  feet  at  intervals  of  from  0  to  10  feet  and  plac- 
ing against  these  small  logs  and  brush  weighted  down  with  gravel, 
rock,  or  whatever  heavy  material  might  be  near  at  hand.  At  Christ- 
man  Bar  a  wing  dam  of  this  character  was  built  600  feet  in  length; 
also  one  at  Brentano  Slough  215  feet  in  length;  also  one  at  Candiani 
Bar  225  feet  long.  The  result  of  these  was  to  concentrate  the  water 
and  give  immediate  relief  in  this  part  of  the  river. 

During  the  season  there  were  577  snags  removed. 

The  work  done  by  Capt.  Raabe  seemed  to  give  satisfaction  to  those 
engaged  with  him  in  the  navigation  of  the  river.  It  resulted  in  giving 
2^  feet  at  low  water  as  high  up  as  Salem,  and  extending  the  period  for 
navigation  above  that  point  fully  a  month.  This  work,  however,  is  but 
temporary,  and  in  the  nature  of  things  much  of  it  may  have  to  be  done 
over  again. 

The  whole  of  the  fiinds  available  for  work  under  this  appropriation 
was  not  expended  at  this  time,  when  it  might  have  been  to  good  ad- 
vantage to  the  upper  portion  of  the  river.  A  small  proportion  was  held 
in  reserve  to  relieve  any  urgent  necessity  that  might  arise  upon  the 
river  below  Oregon  City. 

Estimate  f 07*  the  fiscal  year  ending  June  30j  i894. — If  these  wing  dams 
and  dams  at  the  heads  of  chutes  which  are  put  in  to  serve  the  purpose 
of  temi)orary  emergencies  during  low  water  could  be  made  stronger 
and  more  permanent  so  as  to  resist  the  high-water  flow,  more  satis- 
factory progress  could  be  made  in  the  improvement  of  this  river.  In 
order  to  provide  for  the  immediate  and  urgent  needs  of  navigation 
during  low  water,  the  small  amounts  usually  appropriated  must  be 
spent  in  the  manner  described  in  temi)orary  work  at  many  places.  An 
appropiiaticm  of  $00,000  in  one  sum  would  i)erniit  this  tt>*be  made  per- 
manent, and  after  that  yearly  appropriations  of  from  $10,000  to  $12,0W^ 
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would  keep  the  river  in  reasonably  good  boating  condition  during  the 
low-water  season. 

Tlie  amount  of  commerce  on  the  river  and  the  economical  prosecu- 
ti(m  of  the  work  to  be  done  seem  to  justify  an  appropriation  of  at  least 
§00,000  for  the  fiscal  year  ending  June  30,  1894. 

APPUOPKIATIOXH. 

Act  of—  •  .         Act  of— 

March  3,  1871 $16,000             March  3,  1881  $15,000 

March3,  1873 3,(H)0            August  2.  1882 5,000 

Jime23,  1874 7,500             July  5,  1884 10,000 

March3,  1875 25,000  •          August  5,  1886 10,0(K) 

-  -—            Augu8tll,1888 29,000 

September  19, 1890 11, 000 


August  14,1876 20,000 

August  18,  1878 20,000 

March  3,  1879 12,000 

June  14,  1880 12,000 


Total 195,500 

Money  statement,  * 

July  1,  1891,  balance  unexpended $6,464.42 

June  20,  18S^,  amount  expended  during  fiscal  year 3, 350. 49 

July  1,  i892,  balance  unexpended .'.......      3,113.93 

Amount  appropriated  by  act  approved  July  13,  1892 *30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 33, 113. 93 


;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    60, 000. 00 
Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
^     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

This  river  is  in  the  collection  district  of  Willamette  and  Oregon.  The  ports  of 
entry  are  Portland  and  Astoria,  Oregon.  The  nearest  light-house  and  works  of  de- 
fense are  at  the  mouth  of  the  Columbia  Kiver. 

Statement  of  Upper  Willamette  River  traffic  for  year  ending  June  30,  1892. 

The  following  figures  are  furnished  by  the  transportation  companies  doing  busi- 
ness on  the  river. 

Tons. 

Passengers  (111,566) .'...     8,367 

Grain 14,894 

Lumber 818 

Live  stock 314 

Coal ; 251 

Wool 368 

General  merchandise 45, 860 

Total.. 70,872 


UU5. 

IMPROVEMENT  OF  COWLITZ  RIVER,  WASHINGTON. 

The  project  for  the  improvement  of  this  river,  wliieh  was  adopted  in 
1882,  contemplates  the  removal  of  sand  bars,  rocks,  snags,  overhang- 
ing trees,  and  other  obstructions  in  the  channel  from  its  mouth  to  a 
])()int  about  50  miles  above.  Work  has  been  done  to  Toledo,  30  miles 
above  the  mouth.  The  ruling  depth  at  low  water  prior  to  this  was  14 
inches.  It  is  now  30  inches  when  the  low  water  can  be  kept  concen- 
trated on  one  or  two  troublesome  bars.  The  original  estimate  was 
$5,000  for  the  first  year  and  an  annual  expenditure  thereafter  of  $2,000 
per  year.    The  total  amount  that  has  been  appropriated  for  this  work 

^^^^9,m. Dioi,izedbvGoogle 

*  Of  which  $3,000  is  to  be  used  in  irariiroving  YamliiU  River. 
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The  snag  boat  Corvallis  was  sent  into  this  river  September  23,  and 
worked  there  until  the  end  of  October.  Her  operations  extended  to 
•Toledo.  Fifty  snags  and  sunken  stumps  were  removed  from  the  chan- 
nel, and  a  wing  dam  400  feet  long  was  built  at  Toutle  Eiver  Bar.  It 
extends  from  the  right  bank  of  the  Cowlitz  obliquely  downstream  and 
concentrated  the  water  so  as  to  give  a  navigable  channel  at  that  place. 
The  dam  was  built  of  short  piles  driven  into  the  gravel,  with  logs  and 
brush  held  down  by  gravel  and  rock.  The  work  was  done  by  the  crew 
of  the  boat.  The  work  was  discontinued  on  account  of  a  rise  in  the 
river.    It  could  not  be  economically  prosecuted  at  that  time. 

A  crew  was  shipped  for  this  boat  and  sent  into  the  river  again  June 
23.  The  work  to  be  done  at  this  time  is  the  building  of  wing  dams  at 
Keegans  Bar  about  3  miles  below  Toledo,  for  the  puri)08e  of  increasing 
the  depth  of  water  at  that  point.  At  the  end  of  the  year,  June  30, 
this  work  was  m  progress.  This  work  will  exhaust  the  balance  of  the 
appropriation  of  1890  that  is  now  available. 

The  land  in  the  valley  of  the  Cowlitz  is  extremely  productive,  and  is 
being  cleared  up  and  settled  upon  rapidly.  The  farmers  above  Olequa, 
the  point  where  the  river  is  crossed  by  the  Northern  Pacific  Railway 
are  dependent  upon  poor  country  roads  and  the  river  for  getting  their 
produce  to  market  and  their  return  supplies.  Any  improvement  to  the 
river  will  be  of  great  benefit  to  these  people. 

It  is  estimatca  thp^t  $3,000  can  be  profitably  expended  upon  the  im- 
provement of  the  navigation  of  this  river  in  accordance  with  the  proj- 
ect during  the  fiscal  year  ending  June  30, 1894. 

APPROPRl  ATIONS. 

Act  of— 


Act  of— 

June  14, 1880 $2,000 

March3,1881 1,000 

August  2, 1882 : 1,000 

Julys,  1884 2,000 

August  5,1886 2,000 


August  11, 1888 $3,000 

September  19, 1890 8, 000 

19,000 


Money  statement. 

July  1, 1891,  balance  unexpended $3,917.27 

June  30, 1892,  amount  expended  during  fiscal  year 1, 901. 96 

July  1,  1892,  balance  unexpended 2,015.31 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1893 ~. 6, 015.  SI 

(  Amount  that  can  be  profitably  expended  in  fisca}  year  endinj;  June  30, 1894  3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

This  river  is  in  the  collection  district  of  Willamette  and  Oregon.  The  porta  of 
entry  are  Portland  and  Astoria,  Oregon.  The  nearest  Hght-hduse  and  works  of  de- 
fense are  at  the  mouth  of  the  Columbia  River. 

Statement  of  Cowlitz  Biver  traffic  for  the  year  ending  June  SO,  1892. 

[Fumiahed  by  the  J.  Kellogg  Transportation  Company.] 

Tma. 

General  merchandise 11,066 

Hay  and  grain 4,665 

Shingles  (170,300  bundles) .' 2,125 

Lumber  (1,900,000  feet) 2,100 

Logs  (112,000,000  feet) 195,000 

Livestock 2,510 

Passengers  (25,269) 1,885 

Wool BTc^trzed-byCrOQ^le     ^ 

Total S14366 
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U  U6. 
IMPROVEMENT  OP  YOUNGS  AND  KLASKUINE  RIVERS,  OREGON. 

The  project  for  this  improvement  contemplates  the  removal  of  snags, 
Kunken  logs,  and  overhanging  trees  from  Youngs  Riveras  farujjas  the 
lower  end  of  the  cut-off,  a  distance  of  7  miles;  and  also  from  the  clian- 
iiel  of  the  Klaskuine  as  far  up  as  Kamms  Wharf,  a  distance  of  2  miles. 
Tlie  latter  river  empties  into  the  former  6  miles  above  Youngs  Bay. 

The  estimated  costof  this  improvement  was  $1,600.  The  total  amount 
appropriated  for  the  work  $1,600.  The  total  amount  expended  $1,206.79, 
which  has  resulted  in  a  channel  of  7  feet  depth  at  high  tide  to  the  lim- 
its named.  The  balance  now  available,  $393.21,  will  be  sufficient  to  com- 
plete the  project.    No  flirther  appropriation  is  asked. 

Money  8tq,tement 

July  1, 189l/balance  unexpended $393.21 

July  1, 1892^  balance  unexpended 393.21 


U   U  7. 
GAUGING  WATERS  OF  COLUMBIA  RIVER,  OREGON  AND  WASHINGTOlN. 

The  object  of  these  gaugings  is  to  asQcrtain  and  keep  a  record  of  the 
fluctuations  of  the  Columbia  River  with  the  view  to  gathering  infor- 
mation that  may  be  useful  in  works  of  improvement  on  the  river,  and 
also  by  gauges  established  at  various  points  to  indicate  to  pilots,  cap- 
tains, and  others  interested  in  navigation  the  stage  of  water  on  crossings 
and  places  of  difficult  navigation. 

A  self-registering  tide  gauge  has  been  in  operation  at  Astoria,  Oregon, 
and  one  at  Gathlamet,  Wash.,  during  the  entire  year. 

Daily  sheets  from  the  Astoria  gauge  were  exhibited  on  a  bulletin 
board  in  that  city.  These  show  the  stage  of  water  and  condition  as  to 
roughness  on  the  bar  at  the  mouth  of  the  river  and  are  of  great  service 
to  commerce. 

It  is  estimated  that  $1,500  can  be  profitably  expended  in  this  work 
during  the  fiscal  year  ending  June  30, 1894. 

APPROPRIATIONS. 

August  2, 1882 $600 

Julv5,  1884 1,000 

Augusts,  1886 1,000 

August  11, 1888 2,500 

Money  statement 

July  1, 1891,  balance  unexpended  * $962.32 

July  30,  1892,  amount  expended  during  fiscal  year 516. 00 

July  1, 1892,  balance  unexpended 446.32 

S  Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  Juno  30, 1894    1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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U  U  8. 

[  Priut4Ml  in  House  Ex.  Doc  'So.  28,  FiAy-«eoond  OongrsM,  first  seMion.] 

PRELIMINARY  EXAMINATION   OF   WILLAMETTE   RIVER,    OREGON,    FOR 
IMPROVEMENT   OF  NAVIGATION   AT  CLACKAMAS  JRAPIDS   AND   KOS© 

island  and  near  city  of  corvallis. 

United  States  Engineer  Office, 

Partlandj  Oregon^  November  19j  1890. 
General  :  To  comply  with  your  letter  of  September  20, 1890,  direct- 
ingr  me  to  make  preliminary  examinations  and  reports  upon  certain 
rivers  and  bays,  provided  for  in  the  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  with  a  view  to  ascertaining  whether  or  not  they  are 
worthy  of  improvement  by  the  General  Government,  I  have  the  honor 
to  report  as  follows  upon — 

Willamette  River    *    *    •    improvement  of  navigation  at  Claokamas  Rapids  and 
Ross  Island  and  near  city  of  Corvallis. 

The  falls  of  the  Willamette  are  located  on  that  river  about  12  milefi 
above  the  city  of  Portland,  Oregon.  Around  this  immense  wat^r  power 
there  is  gradually  being  built  up  large  manufacturing  estabUshments 
and  commercial  interests.  There  are  also  large  interests  invested  along* 
the  river  between  the  two  places,  notably  the  iron  manufacturing  estab- 
•  lishment  at  Oswego.  There  is  communication  by  water  between  Port- 
land and  Oregon  City  at  Willamette  Falls.  At  low  water  boats  draw- 
ing more  than  3  feet  can  not  ascend  to  Oregon  City,  and  those  drawing 
more  than  6  can  not  ascend  to  Oswego.  In  this  portion  of  the  river  the 
two  formidable  obstructions  to  greater  draft  boats  are  the  bars  at  Boss 
Island  and  Clackamas  Bapids.  The  Boss  Island  bar  is  near  the  upper 
or  southern  limit  of  the  city  of  Portland.  It  is  caused  by  a  widening 
of  the  river  bed  in  this  locality,  which  disperses  the  waters,  diminishes 
the  flood  velocities,  and  causes  a  deposition  of  the  heavy  material  car- 
ried along.  It  will  be  practicable  to  improve  this  bar  within  reasonable 
limits  of  expense  to  such  an  extent  that  vessels  drawing  10  feet  or  more 
can  pass  over  it  at  low  water.  This  would  be  of  great  assistance  to  the 
large  interests  that  are  being  developed  along  this  reach  of  the  river. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriates 
$11,000  for  improving  Willamette  Eiver  above  Portland,  "of  which 
sum  $5,000,  or  so  much  thereof  as  may  be  necessary,  may  be  used,  in 
the  discretion  of  the  Secretary  of  War,  for  improvement  of  the  river 
at  Clackamas  Bapids  and  Boss  Island."  In  my  project  for  the  ex- 
penditure of  the  amount  thus  appropriated,  which  was  submitted  under 
date  of  October  6, 1890,  and  has  been  returned  to  me  approved,  pro- 
vision was  made  for  a  survey  of  the  Willamette  Biver  in  the  vicinity 
of  Boss  Island.  The  field  work  of  this  survey  has  been  done,  and  as 
soon  as  the  notes  can  be  worked  up,  plans  and  estimate  of  cost  of  the 
improvement  necessary  to  be  made  will  be  submitted*  No  allotment 
from  the  item  appropriated  for  examinations  and  surveys  will  be  required 
for  this  locality. 

Clackamas  Bapids  is  located  about  1^  miles  below  Willamette 
Falls.  At  this  point  the  Clackamas  Biver,  having  a  slope  of  12  feet  to 
the  mile,  joins  the  Willamette  with  a  slope  of  less  than  1  foot  per  mile. 
Large  quantities  of  coarse  gravel  and  heavy'material  are  brought  down 
during  freshets  in  the  Clackamas  and  deposited  in  the  Willamette, 
causing  shoal  water  and  a  rapid  that  is  very  much  of  an  obstruction  to 
navigation.  The  low- water  depth  over  the«e  rapids  does  not  at  present 
exceed  3  feet.  It  is  practicable  to  make  a  considerable  increase  in  this 
depth  whi(;h  would  be  very  much  to  the  benefit  of  the  commerce  of  this 
l)()rtion  of  the  river  and  would  be  a  material  aid  to  the  manu&cturing 
interests  centered  about  the  Willamette  Falls. 
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Some  additional  surveys  and  investigations  will  be  necessary  at  this 
point  in  order  that  plans  and  estimate  of  cost  of  the  improvement 
necessary  may  be  made.  For  this  purpose  I  recommend  that  an  allot- 
ment of  $400  be  made  from  the  funds  available  for  examinations  and 
surveys.  The  present  commerce  of  the  river  is  about  50,000  tons.  -As 
capital  is  invested  at  the  falls  and  at  other  localities  along  the  river 
below,  this  commerce  will  of  course  increase,  and  this  increase  will  be 
greater  or  less,  according  as  the  river  is  in  a  more  or  less  navigable 
condition. 

The  city  of  Oorvallis  is  located  on  the  concave  bank  of  a  sharp  bend 
in  the  Willamette  Biver.  For  some  years  past  the  river  has  been  erod- 
ing its  banks  in  the  bend  next  above  this  and  has  been  threatening  a 
cut-off,  which  if  i)ermittedtotake  place  would  leavie  Oorvallis  some  2  or 
3  miles  from  the  river.  A  portion  of  this  eroded  bend  has  been  pro- 
tected by  the  General  Government  at  a  cost  of  $12,600.  During  the 
high  water  of  the  Willamette  of  last  February  the  Corvallis  Board  of 
Trade  was  greatly  alarmed  lest  this  cut-off  would  then  take  place,  as 
a  large  volume  of  water  was  escaping  through  the  fields  and  across  the 
neck  of  land  opposite  the  city.  Some  efforts  were  then  made  to  obtain 
Oongressional  action  in  the  matter,  but  nothing  could  be  done.  The 
revetment  so  far  as  it  extended  protected  4}he  bank,  but  erosion  Qpn- 
tinned  above  it.  It  is  necessary  in  the  interests  of  the  commerce  of  the 
Willamette  Eiver  that  this  locality  receive  further  special  attention  at 
the  hands  of  the  Government.  Before  deciding  what  is  best  to  be  done 
a  careful  survey  covering  about  6  miles  of  the  river  should  be  made  to 
ascertain  what  is  the  extent  of  the  change  that  has  taken  place  here 
within  recent  years  and  what  are  the  real  probabilities  of  a  cut-off. 
Other  data  necessary  to  the  formation  of  plans  and  estimates  for  the 
work  requii-ed  should  be  collected.  For  this  work  there  should  be 
allotted  $1,000. 

The  Willamette  Biver  at  Glackamas  Bapids  and  Boss  Island  and 
near  the  city  of  Corvallis  I  believe,  for  reasons  stated  herein,  to  be 
worthy  of  improvement  by  the  General  Government,  and  so  report, 
after  having  made  personal  examination  at  these  localities. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 
Major  J  Carps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

(First  Indorsement.] 

U.  S.  Engineer  Office, 
San  Francisco^  Cal.,  Noveniber  21^  1690. 
Bespectfiilly  forwarded. 

The  Willamette  Biver  at  the  three  points  named — Clackamas  Bapids, 
Boss  Island;  and  Corvallis — ^is  considered  to  be  worthy  of  improvement 

G.  H.  Mendell, 
Colonel^  Corps  of  Engineers, 

I>ivision  Engineer. 
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PROJECT  FOR  IMPROVEMENT  OF  WILLAMETTE  RIVER  AT  ROSS  ISLAND, 

OREGON. 

United  States  Engineer  Office, 
Portla/ndj  Oregon^  Sq^temher  30y  1891, 

General:  In  compliance  with  yonr  instmctions  based  upon  the  re 
quirements  of  the  river  and  harbor  act  approved  September  19, 1890- 
I  havec  the  honor  to  submit^  the  following  project  for  the  improvement  of 
the  Willamette  Eiver  at  Eoss  Island.  This  island  is  located  near  the 
southern  limit  of  the  city  of  Portland,  where  the  river  suddenly  widens 
from  1,400  feet  to  5,200  feet,  and  then  becomes  contracted  again  to  1,000 
feet  within  a  distance  of  about  2  miles.  There  are  here  two  islands, 
which  divide  the  river  bed  into  three  channel  ways,  each  about  800  feet 
wide.  Across  the  head  of  these  there  is  a  low  flat  gravel  bar. .  At  ex- 
treme low  stages  all  the  water  discharged  by  the  river  passes  down  the 
west  channel  way.  At  stages  above  this  the  other  two  carry  off  their 
proportion  of  the  water,  and  at  extreme  high  stages  the  islands  are 
flooded.  As  a  result  of  these  topographical  conations  the  depth  of 
water  available  for  navigation  is  not  as  great  in  this  i>ortion  of  the  river 
as  in  the  reaches  below,  and  immediately  above  where  18  feet  at  low 
water  may  be  considered  as  the  ruling  navigable  depth.  In  the  west 
channel,  where  all  the  water  is  to  be  found  during  the  low  stages^  there 
is  a  shoal  bar  which  limits  the  draft  of  vessels  to  7  feet 

In  this  locality  the  high  water  of  Februaryj  1890,  which  is  perhaps 
the  highest  of  authentic  record,  reached  a  height  of  30  feet  above 
extreme  low  water.  The  volume  of  discharge  at  low-water  stage  is 
approximately  15,000  cubic  feet  per  second.  The  extreme  rise  and  fed!  of 
tide  at  low  water  is  about  3  feet. 

The  material  composing  the  river  bed  in  this  locality  is  sand  and 
heavy  gravel  closely  compacted,  and  offering  great  resistance  to  the 
eroding  efforts  of  the  water.  In  some  places  cobblestones  of  consider- 
able size  may  be  found  packed  in  with  this  material. 

It  was  noticeable  that  at  certain  points  in  this  locality  a  considerable 
change  had  recently  taken  place.  Our  most  recent  map  covering  this 
reach  of  the  river  was  constructed  from  surveys  made  in  the  fall  ot 
1886.  Before  a  project  for  improving  the  river  for  navigation  could  be 
intelligently  studied,  a  new  map  from  more  recent  surveys  was  neces- 
sary. These  surveys  have  been  made.  A  tracing  from  the  map  con- 
structed accompanies  this  report.*  By  comparing  this  witji  the  previous 
one,  a  copy  of  which  was  forwarded  to  the  Chief  of  Engineers  with  a 
report  under  date  of  December  31, 1888,  the  changes  that  have  taken 
place  will  "be  noted.  The  sand  and  gravel  have  flUed  in  materisdly 
around  the  heads  of  the  middle  and  east  channel  ways,  and  these  have 
been  practically  closed  to  low  water.  As  a  consequence  of  this  more 
water  has  been  passing  through  the  west  channel,  which  is  now  in  a 
better  condition  than  formerly.  Although  the  material  here  is  hard 
and  compact,  there  is  evidence  that  a  considerable  erosion  has  taken 
place.  By  increasing  this  erosion  we  may  expect  eventually  to  form  a 
very  satisfactory  channel  over  this  shoal.  The  ruling  depth  at  low 
water  is  now  9  feet. 

The  deep-draft  vessels  that  now  have  occasion  to  go  above  this  shoal 
draw  from  12  to  16  feet.  The  Willamette  Eiver  at  this  point  is  subject 
to  two  annual  floods;  one,  occasioned  by  backwater  from  the  rise  in  the 
Columbia  Eiver,  may  exteiUi  from  the  latter  part  of  May  to  the  end  of 
'August.  The  extreme  of  this  rise  has  reached  28  feet. .  The  other 
comes  from  the  rainfall  on  the  watershed  of  the  Willamette,  and  com* 

*>ot  reprinted;  printed  in  House  Ex.  Doc.  No.  28,  Fifty -second  Congre88|  first  eMsion. 
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meiices  usually  al)out  the  end  of  December.  The  extreme  of  this  flood 
has  reached  in  this  locality  30  feet.-  Before  the  river  can  reach  its  ex- 
treme low  stage  again,  except  in  case  of  a  sudden  freeze  up  about  its  head 
waters,  it  is  subject  to  backwater  from  the  rise  in  the  Columbia.  There 
is,  then,  about  four  months  in  the  year  when  vessels  of  the  draft  men- 
tioned caji  not  go  above  this  shoal.  * 

If  a  channel  having  a  depth  of  14  feet  at  extreme  low  water  can  be 
provided  here,  this  would  doubtless  meet  all  the  necessities  of  the  pres- 
ent commerce.  The  project  that  I  recommend  for  this  is  to  close  the 
middle  and  east  channel  ways  or  chutes  to  a  height  of  4  feet  above  low 
water,  and  throw  all  the  water  that  now  passes  down  these  to  that  height 
down  the  west  channel;  and  to  assist  the  erosion  that  must  follow  this 
by  dredging  to  the  extent  that  wiU  be  necessary  to  form  a  cut  100  feet 
wide  and  14  feet  deep.  The  material  of  which  this  shoal  is  composed 
being  coarse,  compact  gravel,  the  erosion  will  be  slow  and  the  dredging 
wiU  be  more  difficult  than  in  the  ordinary  sand  bars.  The  additional 
amount  of  water  that  it  is  proposed  to  throw  down  this  channel  will 
certainly  maintain  the  depth  to  whibh  we  may  dredge  and  cause  it 
to  gradually  improve.  These  two  chutes  convey,  practically,  no  water 
at  the  lowest  stage  in  the  river.  At  a  4-foot  stage  they  convey  fully 
one-third  of  the  total  discharge,  and  at  higher  stages  a  larger  propor- 
tion. The  mean  velocity  through  the  west  channel  with  these  chutes 
closed  will  be  nearly  double  what  it  now  is  at  this  stage.  The  dam 
necessary  for  closing  these  chutes  will  be  about  3,000  feet  long  and 
located  A-B,  as  shown  upon  the  tracings  herewith.  The  detailed  draw- 
ings of  this  and  the  channel  that  it  is  proposed  to  dredge  are  also  shown 
upon  the  same  sheet.  It  is  estimated  that  the  dredging  to  be  done 
here  in  order  to  obtain  14  feet  at  low  water  will  be  approximately  26,000 
cubic  yards. 

About  1  mile  above  the  head  of  Koss  Island  and  in  front  of  the 
town  of  Sellwood  there  is  a  sand  bar  over  which  at  low  water  a  ruling 
depth  of  9  feet  is  found.  The  material  of  this  is  sand,  and  can  be  more 
easily  moved  than  that  which  forms  the  obstruction  below.  A  cut 
about  200  yards  in  length  wUl  be  necessary  here.  To  obtain  a  channel 
100  feet  wide  and  14  feet  deep  it  will  be  necessary  to  remove  12,000  cubic 
yards  of  sand.  It  is  evident  that  the  river  bed  at  this  point  is  too  wide 
to  permit  the  natural  flow  of  the  water  to  maintain  a  channel  as  deep 
as  14  feet.  Dredging  will  give  relief,  but  to  maintain  this  depth  per- 
manently across  the  bar  it  may  be  necessary  to  build  a  contracting  dike 
about  400  feet  in  length  from  one  or  the  other  shore  in  this  locality. 

The  following  estimate  of  the  cost  of  the  work  here  proposed  is  sub- 
mitted. 

Robs  Island : 

Dam  3,000  feet,  at  $10 $30,000 

Dredging  26,000  cubic  yards,  at  50  cents 13, 000 

Sellwood  Bar : 

Dredging  1,200  cnhic  yards,  at  25  cents 3, 000 

Dike  400  feet,  at  $12 '.      4,800 

50,800 
Contingencies 5, 100 

55,900 

With  these  improvements  completed  vessels  of  the  class  considered 
can  go  up  the  Willamette  River  to  Jennings  Bar,  which  is  10^  miles 
above  Morrison  Street  bridge,  Portland.    The  foot  of  Clackamas  Rap- 
Digitized  by  VjOOQIC 
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ids  is  one-half  mDe  above  this  point  and  2|  miles  below  the  falls  of  the 
Willamette  at  Oregon  City. 

The  most  important  manufacturing  interests  tbat  \dll  be  benefited 
by  this  improvement  are  located  at  Oswego,  8  miles  above  Portland. 
The  yearly  tonnage  of  the  material  used  and  the  output  of  the  Oregon 
Iron  and  Steel  Company,  loA.ted  at  this  place,  amounts  to  75,000  tons. 
Whenever  the  river  is  in  a  condition  to  permit  deep-sea  vessels  to  get 
over  the  bars  that  it  is  in  contemplation  to  improve,  a  large  proportion 
of  the  raw  material  and  manufactured  products  of  this  concern  are 
transported  in  such  vessels  du'ectly  to  and  firom  the  works.  When  it 
is  not  in  this  condition  the  expensive  process  of  lightering  must  be  re- 
sorted to.  If  this  industry  could  be  fostered  to  the  extent  that  would 
result  from  this  improvement  there  is  every  reason  to  believe  that  it 
would  be  greatly  increased,  to  the  advantage  iEtnd  development  of  the 
country. 

The  quarries  from  which  rock  is  at  present  obtained  for  the  jetty  at 
the  mouth  of  the  Columbia  Eiver^are  located  near  Oswego.  It  is  ex- 
pected that  during  the  present  year  between  150,000  and  200,000  tons 
will  be  used.  This  is  transported  in  barges  drawing  9  feet  when  fully 
loaded.  Any  improvement  of  the  low- water  depths  over  these  shoals 
will  be  of  great  benefit  to  this  work.  The  commerce  that  would  be 
benefited  by  this  improvement  would  seem  to  warrant  that  it  be  made. 
Very  repectfiilly,  your  obedient  servant, 

Thos.  H.  Handbury, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Enghieers,  Division  Engineer, 
Pacific  Division. ) 

[First  indorsement.} 

F.  S.  Enginbbe  Office, 
San  Francisco,  Cal.,  October  6, 1891. 
Eespectfully  forwarded  to  the  Chief  of  Engineers,  XJ.  S.  A.,  recom- 
mended. 

6.  H.  Mendell, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


SURVEY  OF  WILLAMETTE  RIVER  AT  CLACKAMAS  RAPIDS,  OREGON. 

United  States  Engineer  Office, 

Portland,  Oregon,  September  30,  1891. 

General:  I  have  the  honor  to  submit  the  following  project  and 
estimate*' for  the  improvement  of  the  Willamette  River  at  Clackamas 
Rapids,  Oregon,  required  by  the  provisions  of  the  river  and  harbor  act 
approved  September  19,  1890. 

The  difficulty  in  navigating  the  Willamette  River  at  this  x)oint  during 
the  lower  stages  of  w^ater  is  occasioned  by  the  presence  of 'a  bar  com- 
posed of  coarse  sand  and  gravel  firmly  compacted  together.  These 
materials  are  brought  down  by  the  Clackamas  River,  which  here  empties 
into  the  Willamette.  During  the  season  of  high  water  in  thS  Willa- 
mette the  velocity  is  checked  at  this  point,  both  by  reason  of  a  sadden 

*Mapfl  accompanying  this  report  not  reprinted;  printed  in  House  Ex.  l>oo.No.28| 
Fifty-second  Congress,  first  session. 
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iucrea-se  in  the  discharge  section  and  the  meeting  of  the  current  from 
the  Clackamas.  This,  of  course,  causes  a  deposition  of  the  material 
being  carried  along  by  both  streams.  The  Willamette  at  its  lower 
stages  has  not  sufficient  volume  or  velocity  to  carry  this  material  farther 
down.  The  result  is  a  submerged  giavel  dam  over  which  boats  navi- 
gating the  river  must  climb  in  their  passage  up  the  river.  The  pres- 
ence of  this  dam  has  increased  the  low-water  slope  of  the  river  from 
3  inches  per  mile,  the  average  from  Portland  to  the  foot  of  the  rapids, 
to  3  feet  and  5  inches  per  mile,  over  a  distance  of  about  9,000  feet.  The 
average  low-water  slope  from  Portland  to  Oregon  City  is  TJ  inches  per 
mile.  The  Clackamas  River,  coming  in  nearly  at  right  angles  to  the 
Willamette,  has  a  slope  of  12^  feet  per  mile.  We  have  no  data  concern- 
ing the  volume  of  its  discharge.  At  low  water  it  is  insignificant,  but 
during  the  rainy  season  its  volume  is  considerable,  bringing  down  large 
quantities  of  heavy  gravel,  as  the  results  show.  The  low-water  dis- 
charge of  the  Willamette  is  about  15,000  cubic  feet  per  second. 

In  the  fall  of  the  year  1851  an  attempt  was  made  to  improve  naviga- 
tion at  this  rapid  by  building  a  dam  from  the  left  bank  at  the  head  of 
the  rapid  out  into  the  stream  so  as  to  force  the  Willamette  water  over 
to  the  right  bank  where  the  Clackamas  enters,  with  the  design  to  estab- 
lish the  chaennel  down  that  side.  This  resulted  in  an  entire  failure,  and 
low-water  navigation  terminated  at  this  point  until  a  part  of  the  dam 
was  removed.  The  dam  was  made  of  brush  and  gravel,  and  paid  for 
from  funds  raised  by  subscription  among  the  citizens  of  Oregon  City. 
There  was  already  too  much  dam  in  the  Willamette  caused  by  the  debris 
brought  down  by  the  Clackamas.  From  time  to  time  portions  of  this 
old  dam,  which  is  now  entirely  submerged  at  low  water,  have  been  re- 
moved. The  opening  through  «t  is  now  about  200  feet  in  width  with  a 
depth  of  3 J  feet  at  low  waSer.  Boats  of  ordinary  power  ascend  this 
rapid  at  all  stages  of  the  river.  At  the  extreme  low  stage  considerable 
trouble  is  experienced  and  sometimes  the  process  of  lining  has  to  be 
resorted  to. 

In  consequence  of  this  debris  brought  in  by  the  Clackamas  a  pool  is 
found  in  the  Willamette  Eiver  which  extends  almost  a  mile  up  to  the 
foot  of  the  Willamette  Falls.  These  falls  are  surmounted  by  a  series 
of  four  locks,  having  a  lift  of  10  feet  each.  These  locks  and  the  water 
power  of  the  falls  are  owned  and  operated  by  a  corporation  existing 
under  the  laws  of  the  State  of  Oregon.  The  lower  miter  sill  of  these 
locks  is  located  with  reference  to  the  low  water  in  the  pool  so  as  to  give 
a  depth  of  3  feet  over  it  at  that  stage.  Were  the  whole  of  this  gravel 
bar  removed,  or  even  so  much  of  it  as  would  accommodate  the  low-water 
discharge  of  the  river  on  the  same  slope  that  it  has  from  Portland  to 
the  foot  of  the  rapids,  there  would  result  a  lowering  of  the  level  of  this 
pool  at  low- water  stages  which  might  interfere  with  the  passage  of  boats 
into  the  lower  lock.  This,  however,  will  not  be  necessary  in  order  to  im- 
prove the  navigation  for  all  present  wants  of  commerce. 

The  present  low- water  channel  of  the  Willamette  Eiver  through' the 
steepest  part  of  this  bar  has  an  average  width  of  about  300  feet  with  a 
slope  of  about  1  on  1,000.  Its  mean  depth  is  8  feet,  excepting  in  the  sec- 
tion just  at  the  summit  of  the  rapid  where  the  old  dam  is  located.  The 
width  here  is  500  feet.  This  channel  seems  to  be  all  that  the  low- water 
flow  of  the  Willamette  can  maintain  against  the  encroachments  of  the 
high-water  debris  from  the  Clackamas. 

The  problem  of  improvement  resolves  itself  into  two  distinct  parts, 
one  to  provide  a  good  low- water  channel  for  the  Willamette  without  af- 
fecting the  depth  of  water  on  the  miter  sill  of  the  lower  lock  at  Oregon 
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City;  the  other  to  make  such  disposition  of  the  Clackamas  d6bri8  as 
will  prevent  it  from  causing  further  trouble  to  navigation  through  thia 
channel. 

K  the  head  of  the  present  channel  be  improved  by  removing  the  re- 
maining portion  of  the  old  dam  and  dredging  away  sufficient  of  the 
gravel  in  this  locality  to  insure  a  depth  of  8  feet  it  will  be  simply  ex- 
tending the  present  low-water  slope  farther  up  stream,  but  will  not  af- 
fect the  condition  in  the  vicinity  of  the  lock.  In  fact  this  slope  might 
be  diminished  one-half  without  molesting  these  conditions. 

In  this  locality  the  ordinary  high-water  lines  of  the  two  banks  of  the 
Willamette  are  about  1,400  feet  apart.  The  left  bank  is  rocky,  the  right 
a  compact  gravel  overlaid  with  soil. 

The  intervening  space  is  occupied  with  bars  composed  of  coarse 
gravel  and  sand,  through  which  the  Clackamas  makes  it«  way  to  the 
Willamette.  These  bars  are  from  2  to  8  feet  above  the  low-water 
stage,  and  are  now  partially  covered  with  a  vigorous  growth  of  young 
willows.  During  the  higher  stages  of  the  Clackamas  it  empties  most 
of  its  water  and  debris  into  the  Willamette  at  the  head  of  the  rapids, 
the  two  currents  being  nearly  at  right  angles  to  eaeh  other.  If  at  this 
time  the  Clackamas  could  be  turned  and  made  to  enter  the  Willa- 
mette farther  down  in  a  direction  more  nearly  that  of  its  current,  much 
of  its  heavier  material  would  be  deposited  upon  these  bars,  and  the 
balance  could  be  taken  care  of  by  the  combined  waters  of  the  two 
rivers  acting  together  in  the  same  direction. 

To  accomplish  this  turning  of  the  Abaters  of  the  Clackamas  I  recom- 
mend that  a  dike  be  built  from  the  right  bank  of  the  Willamette  River 
near  its  junction  with  the  left  bank  of  the  Clackamas,  extending  across 
the  direction  of  this  latter  river  and  (Pown  as  far  as  may  be  necessary 
to  control  the  waters  over  the  gravel  bar;  the  lower  x>ortion  of  this 
dike  to  be  about  400  feet  from  the  low-water  line  of  the  left  bank  of 
the  Willamette.  The  heiglit  of  the  dike  should  be  at  least  10  feet 
above  low  water  or  above  that  of  the  highest  part  of  the  adjacent 
gravel  bar.  It  should  be  built  of  brush,  piles,  gravel,  and  rock.  Wliere 
the  brush  \sill  be  below  low  water,  as  for  instance  opposite  the  old  dam, 
it  could  be  used  liberally  and  loaded  with  rock  to  prevent  erosion.  The 
other  portions  of  the  dike  would  be  made  of  heavy  gravel,  revetted 
with  rock  of  sizes  that  could  not  be  washed  away.  There  is  an  abund- 
ance of  material  in  the  imnunliate  vicinity. 

In  section  the  dike  should  be  6  feet  across  the  top  with  an  outer  slox)e 
of  1  on  2,  and  an  inner  slope  of  1  on  1.  The  area  of  this  section  will 
average  about  20  square  yards.  The  length  of  the  dike  that  it  is  nec- 
essary to  construct  is  G,o6o  feet. 

This  brings  us  to  a  point  where  the  high  water  of  the  two  rivers  is 
confined  between  rocky  banks  less  than  1,000  feet  apart.  A  depth  of 
42  feet  is  found  here.  Immediately  below  this  point,  however,  the  river 
bed  again  widens  and  we  find  only  5  feet  in  the  channel.  This  locality 
is  called  Jennings  Shoal  and  gives  considerable  trouble  to  boats  dur- 
ing low  water.  A  large  portion  of  the  high  water  here  escapes  this 
shoal  by  going  behind  Walings  Island.  If  this  water  were  controlled 
for  a  distance  of  about  800  feet  farther  it  would  improve  this  shoal  to 
the  extent  of  giving  at  least  8  feet  in  the  channel.  For  this  puri>ose  it 
is  recommended  that  a  stone  dike  C  feet  high  be  built  from  the  rocky 
projection  on  the  left  bank,  extending  down  streaiw  800  feet.  The 
material  for  this  can  be  obtained  in  the  immediate  vicinity; 

The  aggre  gate  length  of  these  dikes  is  6,800  feet,  the  cost  of  building 
should  not  exceed  $1.50  per  cubic  yard,  or  $10  per  linear  foot,     i 

'  ^  oogle 
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Tho  removal  of  the  old  dam  at  tke  head  of  the  rapids  can  be  effected 
by  charges  of  dynamite;  at  the  same  time  the  gravel  in  which  it  is  em- 
bedded is  loosened  and  washed  away.  The  cost  of  this  work  it  is  diffi- 
cult to  accurately  estimate.  It  may  be  approximately  given  at  $3,000. 
The  total  estimate  of  the  cost  of  the  improvement  ii;i  accordance  with 
the  project  is  as  follows: 

Removal  of  the  old  dam ^,000 

Construction  of  6,800  feet  dike,  at  $10 68,000 

71,000 
Contingencies 7,000 

Total 78,000 

The  traffic  to  be  benefited  by  this  improvement  as  shown  by  the  in- 
formation furnished  for  the  year  ending  June  30, 1891,  by  the  trans- 
I)ortation  companies  doing  business  on  this  portion  of  the  Willamette 
Eiver,  was  116,600  tons. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handburt, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indoneinent.] 

U.  S.  Engineer  Office, 
San  Francisco,  Cat.,  November  2, 1891. 
Eespectfully  forwarded. 

The  object  of  the  construction  is  to  store  in  the  Willamette  Biver  bed 
gravel  brought  down  by  the  Clackamas,  which  is  a  large  stream  in 
freshet,  with  a  steep  slope.  Alter  a  period  longer  or  shorter,  perhaps 
a  few  years,  storage  room  will  be  exhausted.  A  preferable  plan,  if 
practicable,  is  to  store  the  gravel  before  it  reaches  the  Willamette.  It 
does  not  appear  that  an  examination  showing  whether  or  not  this  sys- 
tem is  practicable  has  been  made.  It  ought  to  be  made  before  the 
project  is  carried  out.  An  examination  may  require  modification  of  the 
project.    Subject  to  this  consideration  the  project  is  recommended. 

G-.  H.  Mendell, 
Oolonely  Corps  of  Engineers, 

JDivision  Engineer^ 


SUEVEY  op  WILLAMETTE  RIVEB  NEAR  COEVALLIS,  OREGON. 

United  States  JJngineer  Office, 

Portland,  Oregon,  October  30, 1891. 
General:  The  river  and  harbor  act  approved  September  19, 1890, 
provides  that  an  examination  and  survey  be  made  with  the  view  to  im- 
proving the  navigation  of  the  Willamette  Biver,  near  the*  city  of  Oor- 
vallis,  Oregon,  and  fdso  that  an  estimate  of  the  cost  of  the  necessary 
improvement  be  submitted.  This  duty  having  been  assigned  to  me  by 
your  letter  of  October  21, 1890, 1  now  have  the  honor  to  submit  the  fol- 
lowing report*  thereon: 

•  Map  accompanying  this  report  not  printe^.^.^^^  ^^  GoOqIc 
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Tbe  reach  of  river  deemed  necessary  to  be  surveyed  in  order  to  arrive 
at  a  proper  conclusion  as  to  what  should  be  done  in  this  case  extends 
from  a  point  2  miles  below  Corvallis  to  a  point  5^  miles  above,  measured 
in  a  straight  line.  By  the  meanderings  of  the  present  steamboat  chan- 
nel the  distance  between  these  extreme  points  is  13  miles.  The  average 
low- water  slope  throughout  this  reach  is  2.44  feet  per  mile.  13ie  slope 
at  high  water  is  2.36  feet  per  mile.  Throughout  a  portion  of  the  dis- 
tance above  Corvallis  the  low-water  discharge  is  divided  between  three 
channels,  and  during  extreme  high  water  the  whole  vaUey,  with  the 
exception  of  a  few  isolated  patches,  is  overflowed.  The  least  distance 
between  banks  not  overflowed  within  the  limits  of  the  survey  is  2J 
miles.  The  high  bank  opposite  Corvallis  is  6  miles  distant  The  bot- 
tom is  cut  up  with  sloughs,  high- water  channels,  and  old  river  beds,  that 
serve  as  outlets  for  the  water  at  medium  and  ordinary  high- water  stagres. 
A  portion  of  the  bottom  is  covered  with  a  thick  growth  of  timber  and 
underbrush,  and  another  large  portion  on  a  little  higher  level  has  been 
cleared  and  is  under  cultivation.  The  soil  here  is  rich  and  brings  forth 
abundant  crops  when  they  can  escape  overflow.  These  lands  are  sub- 
ject to  overflow  at  stages  ranging  from  12  to  20  feet  above  the  low- 
water  stage  of  the  river.  The  extreme  high  water  of  February,  1890, 
reached  29  feet. 

Before  these  bottom  lands  were  cleared  and  placed  under  cultivation 
the  heavy  timber  and  underbrush  with  which  they  were  covered  re- 
tarded the  water  during  the  periods  of  their  overflow  and  prevented 
the  washing  away  of  the  soil.  At  the  medium  and  low  stages  of  the 
river,  when  it  was  confined  between  its  banks,  the  erosion  of  these  banks 
was  limited,  on  account  of  the  hard  nature  of  the  substratum  on  which 
the  soil  rests.  This  in  general  is  compact  gravel  or  a  mixture  of  clay 
and  sand,  oflering  considerable  resistance  to  the  erosive  action  of  the 
water.  At  places  the  soil  or  sand  more  loosely  formed  will  ext^d  below 
low  water.  When  the  land  is  cleared  off  and  the  soil  loosened  up  by 
cultivation  the  high -water  currents  have  a  more  marked  effect  upon  the 
top  layer  of  soil.  The  damage  is  greater  and  more  noticeable  as  the 
country  becomes  more  settled  and  more  of  the  ground  is  brought  under 
cultivation.  This  land  is  hot  overflowed  every  year ;  sometimes  a  period 
of  six  or  eight  years  may  elapse  without  a  serious  flood.  Its  exceeding 
great  productiveness  induces  the  farmer  to  take  these  chances. 

In  the  reach  of  3^  miles  from  Corvallis  upstream  the  river  makes  a 
well-defined  8-  ^^  ^^^  upper  curve  of  this  8  it  has  been  slowly  eroding 
its  bank,  making  the  curve  deeper.  Plotting  the  original  meander  notes 
made  in  1852,  obtained  from  the  surveyor-general's  office,  on  oar  recent 
map,  it  appears  that  the  apex  of  the  concave  bank  has  advanced  775 
feet,  or  at  the  average  rate  of  20  feet  i)er  year.  The  land  that  has  been 
washed  away  amounts  to  54  acres.  The  value  of  this  at  present  prices 
should  not  exceed  $2,000. 

In  this  locality  we  find  several  low  places  in  the  land,  through  which 
high  water  escapes  across  the  neck  into  the  river  below.  Some  alarm 
has  been  felt  lest  the  whole  body  of  the  river  might  break  through  here 
and  leave  Corvallis  some  4,000  feet  from  the  navigable  channel  of  the 
river.  The  river  and  harbor  act  of  1888  authorized  the  expenditure  of 
$14,000  in  fevettiug  this  bend  to  prevent  the  threatened  change  of 
channel.  The  bank  was  graded  down  to  a  slope  of  1  on  2  and  revetted 
with  brush  and  rock  over  a  width  of  18  feet  for  a  distance  of  1,676  feet 
This  effectually  protected  this  portion  from  further  erosion  and  is  still 
in  good  condition.  In  addition  to  this  there  was  a  row  of  piles  6  feet 
apart  driven  on  the  top  of  the  bank  a  short  distance  back  from  the  edge 


APPENDIX    UU REPORT    OF    MAJOR    HAXDHrRY.  2849 

with  the  view  to  catching*  drift  aiul  chcckinjj:  tlie  vekxity  of  the  w.ater 
Avhen  it  reached  the  overflow  stage,  the  ideu  of  this  beiuj;  to  assimi- 
hite  the  conditions  existing  before  the  tiees  and  underbrush  were  cut 
away.  The  effect  of  the  high  water  of  February,  1890,  upon  this,  and 
the  resulting  scouring  action  of  the  water  in  its  immediate  vicinity, 
were  not  such  as  to  warrant  the  further  construction  of  Avorks  of  this 
character.  Above  the  upper  end  of  the  revetted  portion  of  the  bank 
there  is  a  hard  gravel  beach  for  a  distance  of  about  1,4()0  feet«  This 
extends  back  from  low  water  from  50  to  100  feet;  then  comes  the  bluff* 
soil  bank  from  8  to  10  feet  high,  eroded  more  or  less  at  high  water.  In 
this  locality  is  the  head  of  a  low  place  in  the  land  through  which  the 
water  flows  at  ordinary  high  stages.  Above  this  for  a  considerable  dis- 
tance the  same  gravel  bed  seems  to  underlie  the  bluff*  bank  and  protect 
it  from  erosion  except  at  the  higher  stages  of  water.  The  profile  along 
this  low  swale  shows  that  the  water  commences  running  through  it  at 
a  10-foot  stage.  At  that  stage  the  water  is  2^  feet  above  the  top  of  the 
bank  across  the  lower  end  of  the  slough  and  is  backed  up  to  within 
about  1,700  feet  of  the  point  of  overflow  at  the  upper  end.  The  fall  is 
then  10  feet.  At  the  low-water  stage  the  surface  of  the  water  in  the 
river  is  on  a  level  with  a  iK)int  3,500  feet  below  the  head  of  the  swale. 
This  seems  to  be  filled  about  the  head  with  coarse  heavy  material 
brought  in  during  high  water.  The  evidence  that  this  is  enlarging  or 
growing  deeper  is  not  conclusive. 

The  total  amount  exx)ended  by  the  United  States  in  protecting  this 
bend  was  f  12,496. 

From  a  study  of  the  results  of  this  survey  and  a  personal  visit  to  the 
ground  during  high  water  and  again  at  low  water,  I  can  not  conclude 
that  there  is  any  danger  that  the  channel  of  the  river  at  low  water  will 
pass  over  this  neck  within  any  reasonable  time  in  the  future,  or  that  the 
city  of  Corvallis  will  be  deprived  of  its  advantage  of  water  transporta- 
tion. At  high  stages  of  the  river  the  water  will  continue  to  pass  over 
the^e  bottom  lands  as  it  has  done  in  the  past,  and  no  amount  of  money 
within  reason  will  prevent  it. 

The  present  condition  of  the  river  in  this  vicinity  as  regards  naviga- 
tion may  be  classed  as  very  good  when  compared  with  many  other 
localities  along  its  course  where  no  improvement  is  contemplated. 

In  the  first  bend  above  Corvallis  w^e  find  the  lower  end  of  a  chute  that 
leads  across  a  narrow  neck  to  the  river  above.  The  length  of  this  is 
3,000  feet.  At  a  5-foot  stage  the  water  commences  to  run  through  this 
chut^.  The  difference  of  level  in  the  river  at  this  stage  between  the 
head  and  foot  of  the  chute  is  8  feet.  It  is  at  present  very  much  ob- 
stnicted  with  fallen  trees  and  driftwood.  If  this  w^ere  cleared  out  and 
the  trees  and  underbrush  along  its  banks  cut  down  for  some  distance 
back,  it  would  gradually  enlarge  and  serve  as  an  escape  during  ordinary 
high  stages  for  a  large  portion  of  the  water  that  now  passes  down  around 
the  bend  and  over  the  bottom  land  in  front  of  Corvallis.  This  fall  of  8 
feet  in  a  distance  of  3,000  feet  will  give  a  very  swift  current  through 
the  chute  when  it  is  cleared  of  the  obstructions  that  now  encumber  it. 
The  sand  and  gravel  at  its  head  may  be  expected  to  be  washed  away 
and  in  time  the  low-water  flow  of  the  river  may  take  this  course.  This 
will  produce  a  radical  change  in  the  regimen  of  the  river  in  this  vicinity 
and  give  great  relief  to  the  bend  below.  Navigation  during  the  low- 
water  stages  will  probably  not  be  so  convenient  when  this  takes  place 
as  at  present,  but  in  time  as  the  head  of  the  slope  is  washed  down  it  will 
be  less  steep  and  the  velocity  of  tlui  water  diminished. 
ENG  92 179 
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To  the  extent  of  cleaving  out  this  chute  as  indicated  above  1  recom- 
mend that  work  be  done  in  this  locality,  a«d  estimate  the  cost  of  tbe 
improvement  at  §5,000. 

Very  res[)ectfnlly,  your  obedient  servant, 

Thos.  H.  Handbury, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Tiio3iAS  L.  Casey, 

•         Chief  of  Ungineers^  U.  iS,A. 
(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer, 
Pacific  Division.) 

[First  indorneiueiit.] 

U.  S.  Engineer  Office, 
ISan  Francisco,  CaL,  Xovember  17 ^  1891, 

Kespectfully  forwarded. 

If  clearance  of  the  chute  A  B  shall  result  in  a  cut-off,  the  fall 
through  its  length  of  3,000  feet  will  be  8  feet,  being  at  the  rate  of  14  feet 
per  mile,  whereas  the  average  fall  per  mile  is  about  2^  feet  We  must, 
tiien,  expect  development  of  increased  length  by  erosion  of  banks  working 
great  disturbance  of  the  channel.  Indeed,  if  the  new  river  should  not 
lower  its  slope  by  development  of  length  it  would  become  unnavigable 
at  the  cut-off. 

It  is  not  clear  that  the  advantages  to  be  secured  can  compensate  for 
the  disturbance  to  result,  if  the  cut-off  is  to  be  a  result. 

It  is  stated  by  Major  Handbiuy,  in  a  letter  of  date  subsequent  to  date 
of  report,  that  indications  point  to  a  shifting  of  the  low- water  channel 
from  the  middle  to  the  east  branch.  If  this  shall  occur  or  if  it  become 
certain  that  clearance  of  the  chute  will  not  make  a  cut-off,  the  objec- 
tions herein  named  will  disappear. 

Subject  to  these  qualifications  the  project  is  recommended. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers, 
iHvision  Engineer. 


U  U  9. 

PRET.IMINARY  EXAMINATION  AND  SURVEY  OF  THE  LOWER  W^LLA- 
JSIETTK  AND  COLUMBIA  lilVERS,  OREGON,  WITH  A  VIEW  OF  SECURING 
25  FEIOr  AT  LOW  WA'J'EU  FROM  FORTLAND  TO  THE  MOUTH  OF  THE 
COLUMBIA. 

[Printod  in  iluuso  Ex.  Do**.  No.  38,  Fifty -socond  Congress,  tirnt  8tv«!«ion.] 

Office  of  the  Chief  of  Engineers, 

United  S  tates  Army, 
Waiihingion,  I).  C,  October  1(>,  1891. 
Sill:  I  liiive  the  honor  to  submit  herewith  the  accompanying  copy 
of  leport  dated  Hepte^vber  8,  1891,  by  Maj.  Thomas  H.  Handbury, 
Oorps  of  Engineers,  giving  results  of  a  survey  of  the  Lower  Willamette 
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and  Columbia  rivers,  Orefjon,  with  a  view  of  securing  25  feet  at  low 
•  wntor  from  Portland  to  the  mouth  of  the  Columbia,  Aiade  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  September  19, 
181)0.  A  coi)y  of  his  report  of  October  0,  1800,  of  the  preliminary  ex- 
amiuation  of  the  locality  is  also  herewith. 

luvitinii:  attention  to  the  accompanying  rei>ort8  of  October  14,  by 
The  Board  of  Engineers,  and  of  October  5,  by  the  division  engineer, 
Col.  G.  H.  Mendell,  Corps  of  Engineers,  on  Mtyor  Handbury's  report, 
I  have  to  recommend  that  the  project  of  Major  Handbury,  as  amended  by 
Tlie  Board  of  Engineers,  be  submitted  to  Congress  as  the  project  for 
the  improvement  of  the  navigation  of  the  WiUamette  and  Columbia 
rivers  betvN  een  Portland  and  the  Pacific  Ocean,  required  by  the  act  of 
September  19,  1890. 

The  project  provides  for  a  channel  25  feet  deep.  The  estimated  cost 
is  $772,464. 

Very  respectfully,  your  obedient  servant, 

Tnos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers, 
Hon.  Redfield  Proctor, 

/Secretary  of  War. 


preliminary  examination  of  the  lower  willamette  and  co- 
lumbia rivers,  oregon,  with  a  view  of  securing  25  feet  at 
low  water  from  portland  to  the  mouth  of  the  columbia. 

Fnited  States  Engineer  Office, 

Portland,  Oregon,  October  6, 1890. 
General:  To  comply  with  your  letter  of  September  20, 1890,  direct- 
ing me  to  make  preliminary  examinations  and  reports  ujion  certain 
rivers  and  bays  with  a  view  to  their  improvement,  provided  for  in  the 
river  and  harbor  act  approved  September  19, 1890, 1  have  the  honor  to 
report  as  follows  upon — 

The  Lower  Willamette  and  Coliuubiu  rivers,  Oregofi,  Avitli  a  \\v\\  to  scouring  25 
feet  at  low  water  from  Portland  to  the  mouth  of  the  Columbia. 

I  am  familiar  with  the  portion  of  these  rivers  mentioned  in  this  it^m 
and  can  safely  say  that  in  my  opinion  they  are  worthy  of  being  im- 
proved as  proposed  by  the  General  Government.  Portland  is  the  prin- 
cipal city  of  tKe  northwest  and  is  located  on  the  Willamette  River,  12 
miles  from  its  entrance  to  the  Columbia  and  110  miles  from  the  Pacific 
Ocean.  It  is  at  the  head  of  deep-sea  navigation  on  these  rivers  and  has 
a  large  and  extensive  foreign  and  domestic  commerce.  A  project  for 
the  improvement  of  this  reach  of  these  rivers  so  as  to  give  an  available 
low- water  channel  of  20  feet  has  been  in  process  of  execution  for  some 
years  and  it  is  now  about  completed.  Prior  to  the  commencement  of 
this  improvement  the  ruling  depth  was  12  feet  and  at  that  time  the 
depth  of  water  on  the  bar  at  the  mouth  of  the  Columbia  Kiver  was  from 
18  to  20  feet  at  low  water.  By  reavson  of  the  imi)rovement  re<*cntly 
effected  on  the  bar,  this  depth  is  now  25  feet,  with  a  fair  prosi>ect  that 
it  will  be  30  feet  when  the  works  of  improvement  are  finished.  The 
necessities  of  the  commerce  and  tr^ide  of  Portland  are  such  that  the 
deepest-draft  vessels  passing  the  bar  at  the  mouth  of  the  Columbia 
Kiver  should  be  permitted  to  pass  to  and  from  that  port  without  light- 
erage.   A  low-water  depth  of  25  feet  throughout  this  reach  of  1 10  miles 


Digitized  by  VjOOQIC 


2852       REPORT   OF   THE    CHIEF    OF' ENGINEERS,  U.  8.  ARMY. 

is  a  matter  of  very  easy  engineering  attainment,  and  I  think  can  ue 
obtained  at  very  reasonable  exi^ense. 

A  study  of  the  problem  has  already  been  entered  upon  under  your 
instructions  of  January  11, 1890.  For  the  purpose  of  continuing  the 
surveys  and  investigations  now  in  progress,  I  request  that  I  be  allotted 
from  the  appropriation  made  by  this  act  for  such  purpose,  the  sum  of 
$1,500. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuby, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engineer^ 
Pacific  Division.) 

[Second  indoraenient.]  ' 

U.  S.  Enginebr  Office, 
f^an  Francisco^  Cal.y  February  10, 1891. 
Respectfully  returned  to  the  Chief  of  Engineers. 
The  Lower  Willamette  and  Columbia  rivers  are  worthy  of  improve- 
ment. 

G.  H.  Mendell, 
Colonelj  Corps  of  Engineers,  Division  Engineer. 


SURVEY   of  the  LOWER  WILLAMETTE  AND  COLUMBIA  RIVERS,    ORE 

gon,  with  a  view  of  securing  25  feet  at  low  water  from 
portland  to  the  mouth  of  the  columbli. 

United  States  Engineer  Office, 

PorfJandy  Oregon,  September  8, 1891. 

General:  The  river  and  harbor  act  approved  September  19,  1890, 
directs  that  a  project  shall  be  submitted,  with  an'^stimateofthe  cost  for 
carrying  the  same  into  effect,  for  obtaining  a  navigable  channel  in  the 
Lower  Willamette  and  Colnnibia  rivers  from  the  city  of  Portland  to 
the  sea,  having  a  depth  of  25  feet  at  low  water.  Having  completed  this 
duty  which  was  assigned  to  me  by  your  letter  of  September  20, 1890, 1 
now  have  the  honor  to  submit  the  following  report. 

The  navigable  water  included  in  this  project  extends  flrom  the  steel 
railway  bridge  in  the  city  of  Portland  to  tlie  crest  of  the  bar  at  the 
mouth  of  the  Columbia  Biver,  a  distance  of  114  miles,  measured  along 
the  line  of  the  present  ship  channel.  Of  this  distance  12  miles  are  in 
the  Willamette  Eiver,  the  remaining  in  the  Columbia. 

There  is  in  this  reach  an  aggregate  of  10  miles,  over  which  it  will  be 
necessary  to  deepen  the  channel  more  or  less  before  a  depth  of  25  feet 
at  low  Avater  will  exist.  Four  miles  of  this  are  in  the  Willamette 
River  and  six  in  the  Columbia.  The  principal  localities  in  which  im- 
improvement  in  the  present  channel  depths  seem  now  to  be  nece«sar}' 
are  in  the  vicinity  of  the  head  of  Swan  l6iland;  between  the  lower  end 
of  Swan  Island  and  St.  John,  and  Post-Office  Bar  in  the  Willamette 
River;  and  at  St.  Helen,  Martin  Island,  Walker  Island,  Gathlamet  Bay, 
and  near  Upper  Astoria,  in  the  Columbia  River. 

Before  a  comprehensive  study  of  the  subject  of  this  improvement 
could  be  entered  upon,  it  was  necessary  to  make  a  resurvey  of  certain 
portions  of  eu<*h  of  these  rivers.    Our  latest  complete  survey  of  the 
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Columbia  Eiver,  between  Catblaiuet  and  Ton;iuc  Point,  dated  back  to 
18G7-'08.  In  this  reaeh  the  river  is  excessively  wide,  its  channels 
variable,  and  shoals  are  nmnerous;  This  has  been  resurveyed,  and 
great  changes  from  the  conditions  shown  by  the^  old  charts  have  been 
developed.  For  use  in  this  work  and  also  the  establishment  of  harbor 
lines  for  the  city  of  Portland,  a  carefully  prepared  map  of  the  Willa- 
mette River,  from  its  junction  with  the  Columbia  to  the  south  bound- 
ary of  the  city  of  Portland,  has  also  been  made.  Max>s  of  the  other 
localities  where  works  of  improvement  contemplated  by  this  project 
are  necessary,  have  recently  been  made  in  connection  with  the  work  in 
progress  under  the  present  project  to  obtain  a  channel  20  feet  in  depth 
at  low  water.  These,  with  the  other  information  on  the  fdes  of  this 
office,  give  the  data  necessary  for  our  present  purposes. 

An  examination  of  these  maps  reveals  the  cause  of  the  -shoal  water  in 
these  several  localities  and  at  once  suggests  the  general  principle  on 
which  the  plan  of  improvement  should  be  based.  In  the  Willamette 
River  below  Portland,  wherever  the  width  at  low  water  is  greater  than 
1,400  feet,  the  available  channel  is  less  than  25  feet  in  depth;  and  in  the 
Columbia  River  as  far  down  as  tlie  head  of  Cathlamet  Bay,  wherever 
this  width  is  greater  than  4,000  feet,  the  channel  depth  is  less  than  25 
feet.  Throughout  Cathlamet  Bay  and  from  its  head  to  the  ocean, 
where  an  excessive  width  pertains  with  numeroi^s  sand  bars,  the  ebb 
and  flood  of  the  tide  play  an  important  part  in  determining  the  location 
and  depths  of  the  channels.  To  examine  the  localities  nunutely  where 
improvements  are  contemplated,  we  will  commence  at  the  Swan  Island 
obstruction  and  take  them  in  their  order  going  down.  At  the  railroad 
bridge,  1§  miles  above  the  head  of  Swan  Island,  the  low- water  surface 
of  the  river  is  contracted  to  a  width  of  600  feet.  At  this  point  the  water 
is  so  encumbered  with  wharves  and  other  obstructions  that  there  is 
practically  no  increase  of  width  as  the  river  rises.  The  average  low- 
Avater  depth  here  is  05J  feet,  with  a  maximum  of  80  feet.  Below  this 
point  the  river  gradually  widens  and  the  depth  becomes  less.  At  the 
distance  of  1  mile  the  width  of  1,400  feet  is  reached,  with  an  average 
depth  of  19  feet  and  a  maximum  of  34  feet.  One-fourth  of  a  mile  far- 
ther down  the  maximum  depth  of  25  feet  is  reached,  and  the  low-water 
width  of  1,600  feet,  and  here  is  where  the  first  trouble  begins.  At  the 
head  ot  Swan  Island  the  low- water  shores  are  3,800  feet  apart.  The 
water  passes  the  island  in  two  channels.  The  south  channel  is  wide 
and  shoal,  having  scarcely  2  feet  at  low  water.  The  north,  which  is 
tlie  main  ship  channel,  is  narrow,  but  ha^s  ample  depth  after  the  liead 
of  the  island  is  passed.  Early  surveys  show  that  the  south  channel 
had  from  5  to  7  feet  of  water  in  it.  This  has  gradually  shoaled  up  to 
its  present  depths.  Its  low-water  cross  section  is  now  2,000  square 
feet.  It  is  now  practically  a  high-water  chute.  The  cross  section  of 
the  north  channel  at  the  same  stage  is  11,140  square  feet,  or  four  times 
as  large  as  the  south  channel.  At  a  6-foot  stage  these  sections  are 
about  equal,  each  being  16,000  feet. 

The  plan  adopted  in  1877  for  the  improvement  of  this  part  of  the 
river  so  as  to  obtain  a  channel  having  20  feet  depth  provided  for  clos- 
ing this  south  channel  or  chute  to  a  height  of  2  feet  above  low  water, 
thus  forcing  all  the  water  flowing  in  the  river  to  that  height  down  the 
north  channel.  The  conditions  with  regard  to  the  amount  of  money 
available  and  the  pressing  necessities  for  work  at  other  i)oints  have  at 
no  time  since  then  until  now  been  such  that  the  funds  could  be  spared 
for  closing  this  chute.  In  the  meantime  a  channel  having  18  and  19 
feet  depth  has  been  repeatedly  dredged  through  the  bar  at  the  head  of 
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this  island  only  to  he  filled  again  to  15  or  16  feet  at  the  next  sueri'edinf; 
high  water  of  the  Willamette. 

To  effect  the  desired  improvement  at  this  point  it  is  recommended 
that  the  chute  on  the  south  side  of  Swan  Island  be  closed  to  a  height 
of  4  feet  above  low  water  by  a  dam  built  along  the  line  which  now 
stands  approved  for  the  20-foot  project.  This  is  about  6,800  feet  in 
length,  extending  from  the  head  of  the  island  upward  and  joining  the 
left  bapk  of  the  river.  The  material  in  the  river  bed  above  the  heiid  of 
this  island  is  coarse,  heavy  sand  and  gravel,  with  some  blue  clay  well 
compacted  together,  in  which  are  occasicmally  found  old  trees  and 
stumps.  The  effect  of  closing  this  chute  will  be  to  diminish  the  present 
sectional  area  at  a  4-foot  stage  about  44  per  cent  and  throw  about  43 
per  cent  more^water  down  the  north  channel.  The  increased  velocity 
due  to  this,  with  the  additional  contraction  of  the  river  that  will  result 
from  extending  wharves  out  to  the  new  harbor  line,  will  undoubtedly 
in  time  open  a  channel  of  25  feet  depth.  The  material  in  this  locality 
being  difficult  to  move,  it  may  take  some  years  to  a<icomplish  this  result 
by  the  unaided  erosive  powers  of  the  water.  It  is  advisable,  therefore, 
in  order  to  hasten  the  results  aftcir  the  dam  has  been  built,  to  dredge  a 
channel  through  this  bar  te  a  depth  of  22  feet,  which,  it  may  be  ex- 
pected, it  will  continually  improve  until  at  least  25  feet  has  been  at- 
tained. The  material  te  be  removed  in  order  to  obtain  a  22-foot  channel 
150  feet  wide  will  amount  te  125,000  cubic  yards.  To  dredge  a  25-foot 
channel  the  removal  of  236,000  cubic  yards  wlQ  be  required.  With  a 
channel  having  a  depth  of  22  feet  at  low  water  and  the  river  contriwt^l 
te  the  width  at  which  its  natural  forces  insure  25  feet,  it  would  not 
seem  to  be  necessary  to  incur  the  increased  expense  of  dredging  to  25 
feet.  There  is  an  extreme  rise  of  tide  here  of  3  feet  during  the  low- 
water  stages  of  the  WiUaraett^,  whicli  can  be  taken  advantage  of  in 
the  event  of  the  arrival  of  vessels  drawing  more  than  22  feet. 

Leaving  this  locality  the  next  point  at  which  we  find  an  excessive 
width  of  river,  and  with  it  a  less  depth  than  25  feet,  is  between  the  foot 
of  Swan  Island  and  St.  John.  The  width  at  the  foot  of  the  island 
is  now  2,4(K)  feet.  The  velocity  acciuired  by  the  water  while  pasj^- 
ing  through  the  north  channel  is  suflicient  to  maintain  a  depth  of 
25  feet  for  a  distance  of  2,7(K)  feet  below  the  end  of  the  islaml.  By 
this  time  its  force  has  become  exhausted  by  being  spread  <mt  over 
the  excessive  width.  The  tendency  now  is  toward  slioahug  at  the 
lower  end  of  the  chute  behind  Swan  Island;  this  will  be  increased 
when  the  upper  end  is  close<l  to  the  height  of  4  feet.  If  a  dike*  he 
built  from  the  right  bank  commencing  alxmt  2,000  feet  below  the  lower 
end  of  the  island  inclining  downstream  and  extending  out  about  500 
feet,  thence  downstream  3,500  feet,  keeping  in  about  12  feet  of  water, 
we  keep  the  water  concentrated  sufficiently  to  preserve  the  25-ibot 
depth  until  it  reaches  the  same  dei)th  below  the  bar,  the  top  of  this 
dike  to  be  4  feet  above  low  water.  The  amount  of  excavation  neces- 
sary to  secure  a  22-foot  channel  here  is  65,0(M)  cubic  yards,  and  to  secure 
a  25-foot  channel,  125,000  yards.  A  good  25-foot  channel  is  found  from 
this  point  down  until  we  come  to  the  head  of  Post-Office  Bar,  3  mih*8 
below.  This  bar  is  (paused  by  an  excessive  width  of  river  bed  and  a 
diversion  of  a  portion  of  the  water  down  the  Willamette.  Slough.  Un- 
der the  old  project  a  dam  was  built  across  the  head  of  this  slough 
leaving  an  opening  of  150  feet  for  the  passage  of  boats.  The  top  of 
this  dam  is  6  feet  above  low  water.  Since  its  construction  the  water  in 
the  Willamette  in  its  immediate   vicinity  has  been  shoaling.    The 
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distance  between  the  25-foot  depths  above  and  below  this  bar  is  11,000 
feet. 

To  effect  the  desired  improvement  here  I  have  to  recommend  that  a 
dike  be  built  perp^idicnlarly  from  the  right  bank  of  the  river  1,000 
feet  long,  near  the  point  where  the  25-foot  depth  ceases  on  the  upper 
side  of  the  bar;  a  second  one  3,000  feet  below,  000  feet  long,  on  the  same 
side  of  the  river  a  little  below  the  head  of  Willamette  Slough;  a  third 
one  1,200  feet  below,  still  on  the  right  bank,  400  feet  long  and  inclining 
downsti^eam,  and  that  a  training  dike  4,500  feet  long  be  built  from  tlie 
outer  end  of  this  downstream  practically  parallel  to  the  present  revet- 
ment of  the  concave  bank  in  this  locality  and  1,300  feet  therefrom.  The 
locations  of  these  are  shown  upon  the  tracing  herewith.  If,  after  con- 
struction, it  be  found  that  the  distance  between  the  first  and  second 
dikes  is  too  great  to  effect  the  desired  concentration  throughout  the 
space,  a  short  intermediate  dike  can  be  supplemented.  The  expense  of 
these  will  be  much  less  than  a  long  training  dike  built  in  18  feet  of 
water.  Being  on  the  convex  side  of  the  bend,  much  more  satisfactory 
results  may  be  expected  from  them  than  if  otherwise  located;  these 
dikes,  like  the  ones  previously  mentioned,  to  have  a  height  of  '4  feet 
above  low  water  and  to  be  sinularly  constructed. 

In  establishing  the  degree  of  contraction  necessary  to  insure  the  25-foot 
depth,  I  have  assumed  theoretically  that  the  form  of  the  river  bed  in  cross 
section  to  be  a  segment  of  a  circle  having  a  versed  sine  equal  to  the 
depth  required  for  tlie  channel.  Taking  the  area  of  the  cross-section  of 
the  river  as  I  find  it  1  determine  the  length  of  the  chord  for  this  versed 
sine  when  the  area  of  the  segment  is  equal  to  that  of  the  cross- sect  ion. 
For  a  25-foot  depth  at  low  water  I  find  that  the  sections  in  this  locality 
average  about  1,200  feet  in  width,  and  for  a  29-foot  depth  at  a  4-f(>()t 
stage  the  average  width  is  about  1,400  feet.  These  widths  correspond 
very  closely  with  what  would  be  suggested  by  an  examination  of  the 
map  where  a  25-foot  channel  is  found  under  normal  conditions. 

The  length  of  diking  required  at  this  bar  is  6,600  feet.  The  amount 
of  material  to  be  excavated  in  order  to  obtain  a  low-water  channel  150 
feet  wide  and  22  feet  deep  is  200,000  cubic  yards,  and  to  obtain  a  25-foot 
channel  this  amount  is  375,000  yards. 

The  foregoing  provides  for  the  improvement  of  the  Willamette 
Eiver  to  its  junction  with  the  Columbia.  Proceeding  down  the  Co- 
lumbia Eiver  the  first  locality  that  will  require  especial  attention  is 
the  bar  at  St.  Helens.  Under  the  present  i)roject  for  obtaining  a  20- 
ioot  channel  a  permeable  jetty  5,500  feet  long  has  been  constructed  at 
this  point,  having  for  its  object  the  gradual  building  up  of  a  sand  bar 
behind  it  which  will  concentrate  the  water  in  the  desired  direction  and 
increase  its  depth  in  the  channel.  This  is  slowly  accomplishing  its  ob- 
ject, but  before  it  can  effectually  open  and  maintain  a  channel  having 
25  feet  depth  some  additional  work  will  be  necessary,  looking  to  shut- 
ting off  a  large  x>ortion  of  the  water  that  now  escapes  through  the 
dike.  This  may  be  accomplished  by  sinking  brush  mattresses  along 
the  dike  and  holding  these  in  place  with  stone.  This  new  work  should 
be  brought  up  to  the  level  of  low  water.  Its  cost  is  estimated  at  §5 
per  linear  foot,  and  there  is  probably  5,000  feet  that  would  require  this 
addition.  The  amount  of  material  necessary  to  be  excavated  here  to 
obtain  a  22-foot  channel  is  12,000  cubic  yards;  and  to  obtain  the  25- 
foot  channel,  46,000  yards. 

Three  mOes  below  St.  Helens  Bar  we  reach  Martin  Island  Bar.  Here 
the  river  has  a  width  of  6,(M)0  feet.  A  portion  of  the  water,  estinuited 
to  be  about,  one  tenth,  was  formerly  discharged  through  Burke  and 
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Martin  sloiiglis  on  the  right.  These  have  been  partially  closed  under 
the  20-foot  i)roject  by  permeable  dams  which  have  eff'ected  some  im- 
provement in  the  depth  of  water  over  the  bar.  They  will  be  still 
further  closed  under  this  project.  To  produce  the  25-foot  channel, 
however,  it  will  be  necessary  tx)  diminish  this  excessive  width  at  the 
heiid  of  the  bar.  This  may  be  done,  by  constructing  a  dike  from  the 
left  bank  out  across  Deer  Island  Shoal,  this  to  be  about  2,000  feet  in 
length  and  in  height  6  feet  above  low  water.  To  obtain  the  22-foot 
channel  by  dredging  40,000  cubic  yards  of  material  must  be  removed, 
and  for  the  25-foot  channel  the  removal  of  150,000  cubic  yards  is 
required. 

The  next  locality  where  works  of  improvement  are  contemplated  lies 
between  Mount  Coffin  and  Walker  Island.  Here  the  river  attains  a 
width  of  6,600  feet.  There  are  three  channels  through  this  reaeh,  none 
of  which  afford  a  satisfactory  depth  of  water.  From  Mount  Coffin  one 
passes  down  the  right,  or  Washington  shore,  to  the  east  of  Walker 
Island,  a  second  passes  down  the  Oregon  shore  to  the  west  of  the 
island,  and  the  third  crosses  the  head  of  the  island  and  passes  down 
the  east  side.  This  last  channel  has  a  ruling  depth  of  only  16  feet. 
Being  wide  it  carries  a  large  i)ortion  of  the  discharge  of  the  river,  par- 
ticularly during  its  high  s^ges.  The  average  rise  of  tide  here  is  about 
4  feet.  This  tidal  flow  undoubtedly  has  some  weight  in  determining 
the  depth  of  water  in  these  channels.  The  earlier  charts  of  tliis  por- 
tion of  the  river  show  that  the  depth  in  this  middle  channel  was  much 
less  than  is  now  found  there  and  greater  in  the  two  other  channels.  If 
this  middle  channel  be  closed  and  the  water  passing  down  either  of  the 
others  be  guided  or  placed  under  some  sort  of  constraint  to  prevent  it 
fipom  spreading  over  the  whole  of  the  intermediate  shoal  space,  one,  if 
not  both,  of  these  channels  will  eventually  be  improved.  The  channel 
on  the  Washington  side  seems  to  be  prefei-red  by  the  pilote  and  river 
men  generally  on  account  of  its  directness  and  the  sandy  shores  which 
enables  them  to  feel  their  way  through  it  in  dark  or  foggy  weather 
with  less  danger  than  is  experienced  on  the  Oregon  side  where  the 
banks  are  steep  and  rocky. 

Under  the  present  conditions  a  25-foot  channel  is  maintained  on  this 
side  as  far  down  as  Le  Du's  Landing,  1,600  feet  below  the  extreme 
point  of  Mount  Coffin.  On  the  opposite  side  of  this  channel  and  a  little 
below  Le  Du's  the  shojil  is  bare  at  low  water.  The  water  that  passes 
through  a  section  of  the  channel  at  this  jioint  must  be  what  maintains 
the  present  depth  below  until  it  begins  to  feel  the  influence  of  that 
which  passes  through  the  Middle  Cliannel.  By  restraining  this  Irom 
spreading  out  over  the  shoal  and  contracting  it  within  the  nec^essary 
limits  it  is  reasonable  to  sup])ose  that  tlie  25-foot  channel  can  be  pro- 
longed through  it.  This  may  be  done  by  constructing  a  longitudinal 
dike  parallel  to  the  Washington  shore  and  1,600  feet  from  it,  extending 
from  Mount  Coffin  down  to  near  the  crossing  of  the  Middle  Channel,  and 
near  where  25-feet  depth  of  channel  is  again  found,  thence  obliquely 
across  this  Middle  Channel  and  thence  to  the  head  of  Walker  Island,  as 
shown  upon  the  tracing  herewith.  After  this  dike  is  built  we  may 
naturally  expect  that  deposits  will  take  place  on  the  shoal  and  the  head 
of  the  island  will  be  prolonged  upwards.  The  water  passing  down  to 
the  loft  of  the  dike  will  be  obstructed  in  its  passage  thmugh  the  Middle 
Channel  and  may  be  expected  to  improve  the  channel  on  the  Oregon 
side.  This  dike  should  have  a  lieight  of  6  feet  above  low  water.  The 
total  length  will  be  13,800  feet.    The  amount  of  materitil  kt,be  drcflged 
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in  order  to  secure  a  channel  having  22  feet  depth  is  80,000  cubic  yards 5 
and  to  secure  25  feet,  170,000  yards. 

Below  Walker  Island  a  25-foot  channel  may  be  found  until  the  head 
of  Cathlamet  Bay  at  Jim  Crow  Poidt  is  reached.  At  this  jwint,  which 
is  29  miles  fiom  the  crest  of  the  bar,  the  river  commences  to  widen  rap- 
idly, spreading  out  over  numerous  shoals  separated  by  channels  of 
varying  depths.  The  width  between  the  mouth  of  John  Day  Eiver  on  '^ 
the  Oregon  side  and  the  mouth  of  Gray  Eiver  on  the  Washington  side " 
where  the  widest  part  is  found  is  9  miles.  Just  below  this,  between 
Tongue  Point  and  Portuguese  Point,  it  contracts  to  4  miles.  The  main 
volume  of  water  at  Jim  Crow  Point  is  divided  into  two  parts,  one  go- 
ing down  the  Washington  shore  and  maintaining  the  present  ship  chan- 
nel along  that  side  for  5  miles  farther  down,  where  it  crosses  over  to 
Tongue  Point;  the  other  on  being  deflected  from  Jim  Crow  Point  con- 
tinues in  a  southwesterly  direction,  maintaining  a  25-foot  channel  until 
Snag  Island  is  reached.  Here  its  force  is  wasted  by  its  being  spread 
out  over  the  adjacent  shoals  and  throu|»h  smaller  channels.  Formerly 
there  were  two  well-defined  channels  here,  one  to  the  north,  the  other 
to  the  south  of  Snag  Island,  these  joining  again  below  the  island.  The 
north  channel  is  now  entirely  closed,  but  an  opening  to  the  northward 
is  still  maintained  farther  down,  through  which  a  large  volume  of 
water  escapes.  At  this  x>oint  the  South  Channel  is  shoal.  There'  is  a 
space  here  of  about  3,000  yards  length  with  an  average  depth  of  14  feet, 
leaving  11  feet  to  be  dredged  for  a  25-foot  channel  and  8  feet  for  the  22- 
foot  channel.  After  passing  this,  25  feet  can  be  carried  to  a  point  about 
1  mile  north  of  Tongue  Point.  There  is  a  distance  of  about  1,000  yards 
here  where  dredging  may  be  necessary  to  give  the  depth  required.  At 
Tongue  Point  there  is  a  channel  leading  directly  west,  having  for  a 
short  distance  at  a  point  near  Fort  Stevens  a  least  depth  of  18  feet, 
and  another  passing  close  around  the  point  and  along  the  shore  in  front 
of  Astoria.  This  channel  carries  greater  depths  than  25  feet  through- 
out, excepting  for  a  short  space  just  above  Upper  Astoria.  Here  the 
ruling  depth  is  20  feet. 

Following  the  present  ship  channel  from  Jim  Crow  Point  down  it 
inclines  south  to  round  the  shoal  water  in  the  vicinity  of  Pillar  Bock, 
thence  back  to  the  Washington  shore,  which  it  follows  to  the  crossing, 
thence  over  to  Tongue  Point.  The  ruling  depth  here  is  practically  20 
feet  at  mean  low  tide.    The  average  rise  of  tide  is  7  feet. 

This  channel  ha«  the  great  disadvantage  of  making  a  crossing  in  a 
wide  place  in  the  river  bed  where  the  sands  are  continually  working 
down  and  changing  its  direction  and  capacity.  Works  erected  with 
the  view  to  holding  it  in  any  one  position  would  at  times  have  to  con- 
tend against  the  natural  inclinations  of  the  river,  and  would  therefore 
be  expensive  and  uncertain  in  their  results.  It  would  be  practicable 
to  force  this  water  to  continue  down  the  north  shore,  and  improve  the 
depth  of  water  on  that  side,  should  the  necessities  of  commerce  war- 
rant the  expense.  At  present  the  problem  is  to  obtain  the  depth  of 
25  feet  to  the  sea  by  the  most  practical  and  economical  route,  and 
with  the  least  disturbance  of  the  present  existing  conditions.  Tak- 
ing the  channels  in  this  locality  in  their  different  positions  as  we  now. 
find  them,  and  considering  the  present  tendencies  of  their  several 
courses,  together  with  other  facts  and  interests  bearing  upon  the 
problem,  it  would  seem  best  to  restore  and  maintain  the  one  passing  to 
the  south  of  Snag  Island.  If  the  water  that  is  diverted  by  Jim  Crow 
Point  into  the  head  of  this  channel  can  be  continued  down  and  kept 
from  spilling  out  as  it  were  over  the  adjacent  shoals,  and  these  shoals 
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are  encouraged  to  build  up^-tlie  desired  object  will  undoubtedly  bo  at- 
tained. Mention  has  before  been  made  of  the  fact  that  a  large  portion 
of  this  water  is  lost  at  Snag  Island,  where  it  escapes  to  the  northward. 
I  would  recommend  that  this  opening  be  closed  by  suitably  constructed 
dikes  or  dams,  and  in  order  to  fa<5ilitate  its  passage  and  give  it  direc- 
.  tion  over  the  shoal  below  that  a  channel  22  feet  deep  and  160  feet  wide 
,  be  dredged  through  this.  The  erosive  action  of  the  water  would  con- 
tinually enlarge  this  dredged  channel  until  it  had  gained  a  normal  sec- 
tion commensurate  in  size  with  its  own  requirements.  While  this  is 
being  done  there  will  be  a  tendency  to  an  increase  of  flo\^  through  the 
two  openings  in  this  locality  leading  southward  into  what  is  known  as 
Prairie  Channel.  This  might  cause  an  enlargement  of  these,  which 
would  retard,  if  not  altogether  prevent,  the  opening  of  the  channel 
through  the  shoal.  These  openings  should  therefore  be  closed  at  the 
same  time  that  the  escape  of  the  water  to  the  northward  is  prevented. 
I  have  indicated  on  the  tracing  herewith  the  location  of  these  dams  and 
of  the  cut  that  it  is  proposed  to  make  through  the  shoal.  The  aggre- 
gate length  of  the  diking  at  present  necessary  in  this  locality  is  15,000 
feet.  The  estimated  amount  of  material  to  be  dredged  in  order  to  ob- 
tain a  22  foot  channel  here  is  400,000  cubic  yards,  and  to  obtain  a  chan- 
nel 25  feet  in  depth  the  removal  of  540,000  cubic  yards  will  be  necfessary. 

Where  this  cliannel  joins  the  present  ship  channel  about  1  mile  north 
of  Tongue  Point  there  is  a  distance  of  1,000  yards  where  the  present 
depth  is  less  than  25  feet.  The  indications  now  are  that  this  is  cutting 
out,  and  it  is  possible  that  before  the  i)ermanent  works  proposed  can  be 
constructed  we  may  find  25  feet  of  water  here.  In  its  present  condition 
it  will  require  the  dredging  of  55,000  (jubic  yards  of  material  to  provide 
a  22-foot  channel  and  96,000  yards  to  provide  the  25-foot  channel. 

At  the  shoal  place  before  mentioned,  which  is  in  front  of  Upper 
Astoria,  there  will  be  20,000  cubic  yards  of  material  to  be  dredged  in 
order  to  obtain  a  22-foot  channel,  and  75,000  cubic  yards  to  obtain  the 
26-foot  channel.  From  here  to  the  sea,  a  distance  of  15  miles,  there  is 
a  good  channel  having  a  depth  of  25  feet  or  more.  In  this  locality  the 
average  rise  of  tide  is  7  feet. 

It  is  not  deemed  necessary  or  advisable  at  the  present  time  to  locate 
any  permanent  works  with  the  view  to  controlling  the  water  below 
Tongue  Point.  When  those  that  are  herein  proposed  for  procuring 
and  maintaining  the  25-foot  channel  above  this  point  have  produced 
their  effect  a  resurvey  of  the  river  in  this  locality  will  indicate  the 
points  where  permanent  works  can  be  placed  to  the  best  advantage,  if 
any  be  found  to  be  necessary,  in  order  to  maintain  the  deep  water  to 
the  sea. 

It  may  always  be  expected  that  in  a  wide  expanse  of  river  such  as 
is  found  here,  where  sands  are  continually  drifted  about  by  the  waves 
and  current,  that  points  of  shoals  will  occasionally  get  into  thedeep  chan- 
nel and  may  change  its  course  or  temporarily  impair  Its  depth,  to  the 
disadvantage  of  commerce.  To  provide  for  emergencies  of  this  kind 
one  or  more  good  dredging  machines  should  be  constantly  on  hand, 
witli  funds  for  operating  them  as  may  be  required.  This  can  not  be 
avoided  at  the  present  time  by  permanent  works  unless  at  an  expense 
for  original  construction  and  maintenance  that  would  far  exceed  the 
expense  of  the  occasiQjial  dredging. 

Everything  should  be  done  to  encourage  the  building  up  of  these 
shoals  so  that  they  may  be  similar  to  those  on  the  south  side  of  Oath* 
lamet  Bay,  near  Prairie  Channel,  where  we  find  them  at  a  height  nearly 
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to  that  of  extreme  tide  aud  covered  witli  grass.  When  this  is  done  the 
water  will  be  deep  and  confined  to  well-defined  cliannels. 

We  have  every  reason  to  believe  that  at  none  of  the  loealities  where 
improvement  is  required  will  there  be  anything  more  formidable  to  re- 
move fi*om  the  desired  channel  than  sand,  with  i)erhaps  an  occasional 
snag  or  stump  buried  in  it.  The  undertaking  is  not  formidable  in  its 
character  nor  are  there  any  difficult  abstract  engineering  problems  to 
be  solved.  It  is  merely  a  question  of  time  and  money.  If  the  funds 
necessary  for  th(![  execution  of  the  project  can  be  supplied  as  they  can 
be  profitably  expended  the  first  results  will  soon  be  obtained.  We  are 
not  wanting  in  examples  "from  experience,  which  show  clearly  that  if 
the  funds  aie  not  so  provided  the  cost  will  be  greatly  increased  and 
the  time  of  procuring  the  desired  results  will  be  greatly  prolonged.  In 
the  meantime  the  advantages  and  profits  of  the  improvement  are  being 
lost. 

Dn  the  tracings  which  are  forwarded  herewith  I  have  indicated  the 
positions  that  seem  to  me  to  be  the  most  proper  in  each  case  considered 
for  the  permanent  works  to  occupy.  1  also  transmit  a  sheet  showing 
the  characteristic  cross  sections  of  these  works  as  I  would  recommend 
that  they  be  built.  These  works  are  all  of  the  same  general  construc- 
tion differing  only  in  strength  and  amount  of  material  used  per  foot 
depending  ui)on  the  forces  to  be  resisted  at  the  location  where  they  are 
placed.  They  may  be  briefly  described.  Drive  two  parallel  rows  of 
piles  to  a  depth  of  12  feet  into  the  bottom  of  the  river.  The  tops  of 
these  to  be  4  feet  above  low  water,  except  at  Walker  Island  where  they 
are  to  be  6  feet.  The  rows  to  be  from  4  to  6  feet  apart,  piles  in  each 
row  6  feet  apart  and  each  pile  opposite  an  interval  in  the  other  row. 
Piles  in  each  row  to  be  fastened  together  at  top  with  a  waling  piece 
bolted  to  each  one,  and  also  by  boards  at  intervals  of  8  inches  spiked 
or  fastened  to  them  horizontally  on  inside,  extending  from  top  down  to 
2  feet  below  low  water.  •  Place  one  layer  of  9-inch  fascines  15  feet  long 
between  the  rows  of  piles,  hold  down  with  rock.  Place  layers  of  fas- 
cines alternately  perpendicular  and  parallel  to  rows  of  piles,  to  any 
desired  thickness  depending  upon  location ;  sink  these  with  rock  and 
pile  rock  on  top  to  height  necessary  on  each  side ;  then  fill  in  between 
rows  of  piles  to  top  with  fascines  and  weight  down  with  rock.  Hold  the 
two  rows  of  piles  together  by  occasional  pieces  reaching  across  the 
interval  and  spiked  to  the  waling  pieces.  In  some  localities  a  back 
brace  to  resist  a  tendency  to  overturn  may  be  necessary.  By  assembling 
the  material  in  this  manner  we  can  in  all  cases  build  a  structure  pro- 
portional in  strength  to  the  resistance  to  be  overcome,  and  with  the  mini- 
mum amourt  of  material.  The  piles  serve  as  a  nucleus  around  which 
to  build  and  hold  the  brush  and  rock  in  place.  Scouring  is  provided 
for  and  repairs  are  easily  made,  and  additional  strength  when  necessary 
is  easily  given. 

The  cost  of  these  dikes  will  vary  jfrom  ^5  to  $23  per  linear  foot, 
depending  upon  location.  A  careful  estimate  has  been  made  for  those 
required  in  the  Willamette  and  Columbia  rivers,  separately,  based 
upon  the  present  ruling  prices  for  labor  and  material  and  our  experi- 
ence in  constructing  similar  works  in  this  locality. 

Prom  the  approximate  estimate  that  I  have  made,  it  appears  that 
about  400,000  cubic  yards  of  sand  will  have  to  be  dredged  from  the 
channel  in  the  Willamette  Eiver  and  600,000  from  that  in  the  Columbia 
to  secure  a  22-foot  channel,  making  1,000,000  cubic  yards  in  all.  The 
distance  that  any  part  of  this  is  to  be  moved  need  not  io-any  location 
exceed  2,000  feet.  itized  by  CjOOgle 
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To  insure  early  aud  Huccessfiil  results  and  e^jonomy  in  carrying  out 
the  project  herein  proi)osed,  it  is  advisable  that  the  amount  e^stimated 
for  its  completion  be  made  available  before  it  is  commenced,  aud  the 
erection  of  the  permanent  structures  should  in  all  cases  precede  the 
dredging.  Should  funds  be  provided  in  this  maimer,  there  is  no  doubt 
but  a  healthy  competition  could  be  engendered  for  doing  the  dredging 
and  for  delivering  the  material  for  the  permanent  structures  in  phice. 

My  estimate  for  the  cost  of  this  work  is  as  follows,  and  contemplates 
contraciting  works  which  will  ultimately  produce  by  th%  natural  process 
of  erosion  a  channel  25  feet  in  depth  at  low  water;  but  to  hasten  this 
result  and,  by  taking  advantage  of  the  tides,  secure  the  benefits  of  this 
depth,  I  estimate  for  dredging  to  a  depth  of  22  feet  at  low  water  where 
this  may  be  found  to  be  necessary. 

WILLAMETTE  BIVEB. 

It  is  contemplated  that  the  expense  of  closing  the  chute  on  the  south 
side  of  Swan  Island  will  be  paad  from  the  funds  now  avaiLable  for 
work  under  the  present  project  for  improvement,  and  that  this  work 
will  be  done  this  fall  and  winter. 

Dredging  Swan  Island  Bar  : 

125,000  cubic  yards,  at  15  cents $18,750.00 

Between  foot  of  Swan  Island  and  St.  John : 

Diking  4,000  feet,  at  $10 40,000.00 

Dredgmg  65,000  cubic  yards,  at  15  cents 9, 750. 00 

Post-Offlce  Bar  : 

Diking  6,600  ft,et,  at  $8.70 57.420.00 

Dredging  200,000  cubic  yards,  at  15  cents 30, 000. 00 

Total 155,920.00 

COLUMBIA  RlVEll. 

St.  Helen  Bar: 

Additional  work  nec<  saary  to  present  dik«*,  5,000  feet  at  $5 25, 000. 00 

Dredging  12,000  cubic  yards,  at  15  cents 1, 800. 00 

Martin  Island  Bar  : 

Dike,  2,000  feet,  at  $9 18,000.00 

Dredging  40,000  cubic  yards,  at  1.5  cents 6, 000. 00 

W^alker  Island  * 

Diking  13,800  feet,  at  $10 138,000.00 

Dredging  80,000  cubic  yards,  at  15  cents 12, 000. 00 

Snag  Island : 

Diking  15,000  feet,  at  $11 165,000.00 

Dredging  400,000  cubic  yards,  at  15  rents 60, 000. 00 

Dredging  at  crossing  1  mile  al)ove  Tongue  Point,  tiO, 000  viMc  yards, 

at  15  cents 9,000.00 

Dredging  in  front  of  Tipper  Astoria,  20,000  cubic  yards,  at  15  cent«. .      3, 000. 00^ 

Total 437,800.00 

Total  for  botb  rivers 593,720.00 

Add  20  per  cent  for  contingencies 118, 744. 00 

Cost  of  one  dredgmg  machine 60, 000. 00 

Total 772.4^.00 

The  demand  for  an  increased  depth  of  wat^r  from  Portland  to  the 
sea  has  kept  pa<^.e  with  the  growth  of  that  city  and  the  development 
of  the  country  tributary  to  it.  Previous  to  1866  the  ruling  depth  at 
low  water  was  from  9  to  12  feet.  Vessels  loaded  deeper  than  this  in 
order  to  reach  Portland  must  take  every  advantage  of  high  tide  and 
high  stages  of  water  in  the  river.  The  usual  mode  of  procedure  was  to 
bring  the  vessels  either  to  St.  Helen  or  the  mouth  of  the  Willamette 
Kiver,  and  lighter  as  much  of  its  cargo  as  would  enable  it  to  get  over 
the  shoal  water  above.    The  efforts  at  improvement  were  directed  to 
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getting  a  channel  to  the  sea' 15  feet  depth  at  low  water.  This  being 
attained  it  was  followed  by  a  demand  for  18  feet  and  then  for  20  feet. 
Buiing  these  times  the  ruling  depths  over  the  bai-  at  the  mouth  of  the 
.Columbia  River  were  jfrom  19  to  22  feet  at  low  water.  Vessels  draw- 
ing more  than  22  feet  were  rarely  chartered  for  this  iK)rt.  In  conse- 
quence of  the  jetty  now  in  process  of  construction  and  nearing  comple- 
tion at  the  mouth  of  the  Columbia  River  we  have  now  an  actual  depth 
of  27  feet  over  the  bar  at  low  water  with  every  reason  to  believe  that 
there  will  be  30  feet  before  the  end  of  the  year.  There  is  no  apparent 
reason  why  the  very  deepest-draft  vessels  may  not  now  be  chartered 
for  cargo  at  the  city  of  Portland.  If  the  channel  in  the  Columbia  and 
Willamette  rivers  at  the  i)oints  mentioned  in  this  report  be  not  im- 
proved to  the  depth  corresponding  to  the  draft  of  the  vessels  which 
will  not  exceed  25  feet  except  in  cases  so  rare  that  they  need  not  be 
provided  for,  then  the  vessel  must  be  lightered  at  Astoria  in  propor- 
tion as  her  draft  exceeds  the  depth  of  the  channel.  Deep-sea  vessels 
will  always  attempt  to  load  as  far  inland  as  circumstances  of  profit  will 
permit.  Lightering  at  best  is  an  expensive  operation,  and  in  these 
days  of  close  competition  it  is  desirable  in  all  cases  to  keep  it  at  a 
minimum.  The  demurrage  consequent  upon  this  is  always  a  large  item 
of  expense.  The  total  lighterage  to  and  from  Portland  during  the  year 
ending  June  30, 1891,  was  24,300  tons.  This  is  growing  less  each  year 
as  navigation  improves.  The  rate  now  paid  for  lighterage  is  50  cent«^ 
per  ton.  The  average  draft  of  the  foreign  vessels  passing  out  over  the 
bar  during  the  year  was  21  feet. 

Portland,  situated  at  the  head  of  deep-water  navigation,  over  100 
miles  inland,  possessing  great  wealth  and  assured  prosperity,  is  natu- 
rally desirous  that  all  products  and  commodities  coming  to  her  port  or 
exported  from  it  shall  have  every  advantage  of  cheap  transportation. 
The  value  of  the  exports  from  the  Columbia  River  during  the  year  end- 
ing June  30, 1891,  was  $6,089,585;  the  imports,  $1,325,400.  The  gross 
tonnage  passed  in  and  out  over  the  bar  at  the  mouth  of  the  river,  as 
reported  by  the  collectors  of  customs  at  Portland  and  Astoria,  was 
1,923,818  tons.  In  addition  to  this  deep-sea  tonnage  there  is  a  local 
tonnage  amounting  to  1,154,294  tons,  making  a  showing  of  over  3,000,000 
tons  for  the  Willamette  and  Columbia  rivers  between  Portland  and 
the  sea.    The  total  custom-house  receipts  for  last  year  were  $649,531.83. 

The  jobbing  trade  of  the  city  of  Portland  for  1890  is  estimated  to  be 
$131,550,000^  against  $115,000,000  for  1889;  an  increase  of  $16,550,000. 

More  detailed  statistical  data  bearing  upon  this  improvement  will  be 
found  in  my  annual  reports  on  the  improvement  of  the  mouth  of  the 
Columbia  River  and  the  improvement  of  the  lower  Willamette  and 
Columbia  rivers,  submitted  to  the  Chief  of  Engineers  for  the  year  end- 
ing June  30, 1891. 

Accompanying  this  rejwrt  there  are  transmitted  tjie  following  trac- 
ings* Columbia  River  from  Cathlamet  to  Tongue  Point;  Columbia 
River  in  vicinity  of  Walker  Island ;  Columbia  River  in  vicinity  of  Martin 
Island;  Willamette  River  from  Portland  to  its  junction  with  the  Colum- 
bia, two  sheets;  one  sheet  showing  characteristic  sections  of  proposed 
dikes. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbitiy, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  S.  A, 

(Through  Col.  G.  H.  Mendell,  Corx)s  of  Engineers,  Division  Engi- 
neer, Pacific  Division.) 
•NotreiK-intodj  printed  in  Hoube  Kx.Doc.  No.  :w,  l'il't}-.sucomlC<»ngrt'i>s,  !ir.s(  srjssiuu. 
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letteb  op  colonel  g.  h.  mendell,  corps  of  engineers,  division 
engineer,  pacific  division. 

United  States  Engineer  Office, 

San  FraneiscOj  Cal,  October  5, 1891. 
Genf:ral  :  The  following  remarks  apply  to  the  report  and  project  of 
Major  Haudbury  for  securing  a  25-foot  low-water  channel  from  Port- 
land to  the  Pacific  Ocean,  this  day  forwarded. 

1.   the  WILLAMETTE  RIVER. 

The  project  for  the  Willamette  River  is  recommended,  with  the  ex- 
cei>tion  that  the  two  groins  proposed  for  Post-Office  Bar  ought  to  be 
omitted.  The  constructions  ought  to  be  parallel  instead  of  perpendicu- 
lar to  the  stream.  Experience  has  fully  demonstrated  that  the  general 
result  of  groins  is  injurious. 

2.  COLUMBIA  RIVER. 

It  is  thought  that  if  the  existing  dike  at  St.  Helens  be  filled  there 
will  be  no  difficulty  in  maintaining  25  feet  of  water  at  and  beyond  its 
extremity.    Project  recommended. 

MARTINS  ISLAND  BAR. 

The  distance  over  which  there  is  less  than  25  feet  of  water  is  about 
4,000  feet.  The  groin  proposed  is  regarded  as  inadequate.  It  is  re- 
commended that  it  be  replaced  by  a  dike  along  the  Deer  Island  Shoal, 
parallel  to  the  channel.  The  mean  rise  of  tide  at  St.  Helens  is  stated 
on  Coast  Survey  charts  to  be  18  inches. 

WALKERS  ISLAND. 

The  tide  here  is  an  important  element,  the  mean  rise  is  3J  feet.  The 
river  is  about  6,300  feet  wide.  Formerly  there  was  a  good  channel  on 
each  bank  of  the  river,  separated  by  middle  sands  about  2,000  feet 
wide,  and  more  than  2  miles  long.  On  these  sands  there  was  little  wa- 
ter— ^for  a  half  mile  8  feet  or  less.  Now,  for  about  2  miles  the  depth  is 
from  8  to  18  feet.    There  is  now  no  good  channel. 

To  restore  the  channel  it  is  necessary  to  restore  the  shoal  for  at  least 
2  miles  in  length,  and  a  half  mile  in  width  if  practicable,  building  it  up 
to  low  water.  As  the  tide  plays  a  great  part  here  I  do  not  see  the  ne- 
cessity of  caiT^ing  the  works  higher  than  2  or  3  teet  above  low-tide 
level. 

Inasmuch  as  the  dike  docs  not  throughout  its  length,  and  in  the  best 
way,  promote  building  up  the  height  of  the  shoal,  it  is  believed  that 
better  results  would  follow  if  the  upper  2,000  or  3,000  feet  were  omitted, 
and  tlie  estimated  cost  thereof  be  applied  to  low  works  extending  in  a 
southerly  direction  over  the  shoal,  and  arranged  to  promote  deposits. 

The  lower  portion  of  the  dike  which  closes  the  channel  over  the 
shoal  answers  a  good  purpose. 

With  these  modifications  the  project  for  Walkel^s  Island  is  recom- 
mended. 

(JATIILAMET  BAY. 

In  this  estuary  the  mean  rise  of  tide  is  about  0  feet,  and  all  of  the 
flood  waters  stored  in  the  rivers  above,  both  Columbia  and  VViDamette, 
return  through  this  bay  to  the  ocean.    In  moderate  stages  the  tidal 
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component  in  tliis  part  of  the  river  exceeds  the  freshwater  drainage. 

A  wide  and  deep  channel  in  Cathlamet  Bay,  able  to  pass  the  flood 
without  needless  retardation,  would  give  a  greater  rise  of  tide  at  all 
points  above,  and  work  improvement  in  all  channels  below,  including 
the  bar  at  the  entrance.  Hut  any  channel  to  be  permanent  through 
this  wide  expanse  of  sands  needs  to  be  maintained  by  constructions 
wiiich  shall  insure  a  common  i>ath  for  its  proi)ortion  of  the  flood  and 
ebb.  There  have  been  several  channels  through  this  bay,  each  used 
for  a  time,  then  obstructed  beyond  the  point  of  convenient  na\igation, 
then  abandoned  for  another.  There  has  always  been  a  minimum 
depth  of  about  14  to  16  feet  somewhere  in  Cathlamet  Bay,  which  has 
limited  atid  delayed  navigation,  no  matter  where  the  channel  has  been. 
The  channel  now  used  is  on  the  north  shore,  crossing  the  river  to  Ton^e 
Point.  This  has  been  in  use  tor  a  number  of  years.  For  a  long  tmie 
the  channel  was  in  the  middle  of  the  bay,  varying  its  position  from 
time  to  time.  The  processes  by  which  one  channel  deteriorates  and 
another  is  bettered  have  not  been  clearly  established.  It  is  by  no 
means  certain  that  the  sand  which  obstructs  the  channel  is  bronght 
from  above,  downstream.  Xor  is  it  established  that  the  sand  is  brought 
fi'om  below  by  the  flood  tide,  although  there  is  good  reason  to  8ui)pose 
that  this  is  at  least  ptirtially  true.  Whatever  its  diiection  the  move- 
ment is  in  the  deepest  water.  The  fivct  that  a  portion  of  a  tidal 
channel  lies  across  the  axis  of  an  estuary  is,  in  my  judgment,  neither 
a  good  nor  a  bad  symptom.  In  selecting  a  channel  for  improvement, 
it  is  thought  that  the  volume  of  tidal  water  as  exhibited  by  the  width 
and  depth  is  a  controlling  consideration.  Another  consideration  is 
convenience  of  navigation.  The  channel  on  the  north  shore  is  on  the 
whole  easier  to  navigate  in  dark  or  thick  weather. 

Selection  of  the  channel  to  be  improved  ought  to  be  made  at  the  time 
when  the  works  are  about  to  be  constructed.  In  regard  to  the  features 
of  the  i)roposed  improvement  it  may  be  said  that  the  dredged  channel 
ought,  for  convenience  of  navigation,  to  be  straight,  and  wider  than  150 
feet.  Its  curved  trace  seems  to  have  been  adopted  to  take  advantage 
of  a  better  depth  for  a  short  distance.  This  is  not  recommended  as 
being  really  economical. 

There  seems  to  be  no  necessity  in  these  tidal  waters  to  carry  con- 
struction to  a  greater  heiglit  than  2  or  3  feet  above  low  tide. 

Subject  to  these  considerati(ms  the  i)roject,  so  far  as  it  relates  to 
Cathlamet  Bay,  is  recommended. 

LOWER  BAY. 

Vessels  have  always  passed  to  and  from  the  ocean  below  Tongue 
Point  by  way  of  the  southern  channel  which  lies  in  front  of  Astoria. 
This  channel  appears  to  have  deteriorated.  It  is  obstructed  in  front 
of  Astoria  by  the  Gilman  Keef,  and  by  the  wreck  of  the  Sylvia  de  Grmse 
and  the  rock  upon  which  she  struck.  These  features,  together  with 
cross  channels  leading  from  the  Astoria  Channel  to  the  Middle  Channel, 
seem  sufficient  to  account  for  the  dwindling  that  is  apparent  from  com- 
parisons of  channel  sections  at  Smiths  Point  and  others  above  as  far  as 
Tongue  Point.  Preservation  of  the  capacity  of  this  channel  in  its 
former  integrity  is  regarded  as  an  important  feature  of  this  system  of 
river  improvement.  The  dredging  proposed  just  north  of  as  well  as  below 
Tongue  Point  are  palliatives  which  may  temporarily  arrest  decay,  but 
it  is  thought  to  be  insuflicient  for  permanent  improvement. 
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GENERAL  REMARKS. 

The  whole  line  of  this  improvement  is  in  tidal  wat^^rs.  Tlie  influeiu-'e 
of  tide  in  the  12  miles  of  the  Willamette  lying  below  Portland  is,  how- 
ever, so  insignificant  that  we  may  disregard  it.  The  mean  rise  at  Port- 
land is  stated  on  Coast  Survey  Charts  to  be  one-half  foot.  The  rise  of 
3  feet  stated  in  the  report  is  doubtless  occasional. 

Taking  this  view  of  the  Willamette  River  its  improvement  to  the 
proposed  depth  may  be  regarded  as  independent  of  theimprovjBjnent  of 
the  Columbia  River.  It  is  also  regarded  as  the  most  difficult  part  of 
the  whole  problem.  Its  improvement  may  be  undertaken  at  once,  and 
any  changes  in  the  project  at  points  in  the  Columbia  River,  whether  at 
Martins  Island,  Walker  Island,  or  below,  can  not  materially  affect  the 
project  for  the  Willamette.  Judicious  improvement  below  may  increase 
the  influence  of  the  tide  at  Portland,  and  thus  improve  navigation  in 
the  Willamette  to  some  extent  j  but  there  is  nothing  in  this  circunLstance 
which  requires  a  modification  of  the  works  projected  for  the  Willamette 
River. 

It  is  to  be  observed  that  while  the  project  is  nominally  for  25  feet  at 
low  stage  of  river,  the  estimates  are,  so  far  as  they  relate  to  cbredgiiig, 
based  on  a  depth  of  22  feet,  in  a  narrow  channeL  It  is  perhaps  true, 
and  indeed  it  is  to  be  expected,  that  a  narrowed  section  will  be  deex>ened 
by  natural  action,  yet  it  may  also  be  said  that  the  best  practice  is, 
wherever  there  are  other  sections  situated  so  as  to  be  liable  to  impair- 
ment by  deposits  of  scoured  material,  to  make  the  desired  channel  by- 
dredging. 

The  constructions  proposed  consist  of  walls  of  piles:  This  constmo- 
tdon  is  temporary  in  character,  as  the  parts  alternately  wet  and  dry 
will  have  a  life  of  a  few  years.  A  better  but  more  costly  constructioii 
would  be  to  make  the  work  aU  in  stone  and  brush. 

Inasmuch  as  these  improvements  are  on  the  lines  of  a  large  and  grow- 
ing commerce,  it  is  worth  ox)nsideration  whether  the  works  should  not 
be  made  permanent  once  for  all. 

The  estimates,  both  of  values  and  quantities,  submitted  by  Major 
Handbury  are  accepted  without  revision. 

Very  respectfally,  your  obedient  servant. 

G.  H.  Mendell, 
Colonel^  Cm'ps  of  Engineei's^  Division  Engineer, 

Brig.  Gen.  Thomas  Lw  Oasey, 

Chief  of  Engineers,  U.  8.  A. 


report  of  the  board  of  engineers. 

The  Board  of  Engineers, 
Kew  York  City,  October  U^  1891. 

General:  The  Board  of  Engmeers,  in  accordance  with  your  in- 
dorsement of  October  12,  1891,  has  considered  the  project  of  Maj. 
Thomas  H.  Handbury,  Corps  of  Engineers,  dated  September  8, 1891, 
for  obtaining  a  navigable  channel  in  the  Lower  Willamette  and  CJo- 
lumbia  rivers,  and  the  remarks  upon  the  same  by  Col.  G,  H.  Mendell, 
the  division  engineer,  and  has  the  honor  to  submit  the  following  report 
thereon: 

The  local  engineer  and  the  division  engineer  differ  in  reference  to 
the  upper  two  spurs  at  Post  OflSee  Bar  on  tiie  Willamette  Kiver.    As 
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this  is  a  convex  bank,  the  Board  is  of  opinion  that  spurs  are  preferable 
to  parallel  works. 

In  reference  to  the  points  of  difference  at  Martins  Island  Bar  the 
Board  is  of  opinion  that  the  single  spur  dike  proposed  is  not  sufficient. 
It  should  be  placed  about  1,000  feet  below  the  location  shown  on  the 
tracing,  and  a  longitudinal  dike  should  be  constructed  from  its  outer 
end  downstream  to  give  a  proper  direction  to  the  currents,  the  length 
to  depend  upon  the  effects  while  the  works  are  under  construction. 

At  Walkers  Island  Bar  the  Board  concurs  with  the  division  engineer 
in  his  proposed  modification  of  the  project. 

At  Oathlamet  Bay  t]ie  Board  concurs  with  the  following  recommen- 
dations by  the  division  engineer: 

Selection  of  the  channel  to  be  improved  ought  to  be  made  at  the  time  lYhcn  the 
works  are  about  to  be  constructed.  In  res^ard  to  the  features  of  the  propost^d  iiii- 
provement  it  maybe  said  that  the  dredgcMi  channel  ought,  for  convenience  of  navi- 
gation, to  be  straight  and  wider  than  150  feet.  Its  curved  trace  seems  to  have  been 
adopted  to  take  advantage  of  a  bett^T  depth  for  a  short  distance.  This  is  not  recom- 
mended as  being  reaUy  economical. 

There  seems  to  be  no  necessity  in  these  tidal  waters  to  carry  construction  to  a 
greater  height  than  2  or  3  feet  above  low  tide. 

Subject  to  these  considerations  the  project,  so  far  as  it  relates  to  Cathlamet  Bay, 
is  recommended. 

As  to  making  the  dikes  permanent  the  Board  is  of  opinion  that  if 
sufficient  funds  are  supplied  this  is,  in  the  end,  the  most  economical. 
Eespectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Efigineersy  Bvt,  Brig.  Gen.y  U.  8,  A., 

President  of  the  Board, 

C.  B.  COMSTOCK, 

Colonel  of  Knyineersj  Bvt.  Brig.  Gen.,  U,  8.  A. 

D.  C.  ilOU8TON, 

Colonel  of  Engineers. 

(t.  li.  (IlLLESPTE, 

Lieut.  Col.  of  Engincern. 
Brig.  Gen.  TliOMAS  I..  (!asey. 

Chief  of  Ungineertt,  U.  S.  A, 


U  U  lo. 

[Printed  in  House  Ex.  Doc.  I^o.  36,  Fifty-second  Congress,  first  session.] 

PRELIMINARY  EXAMINATION  OF  COLUMBIA  RIVER,  FROM  THE  MOUTH 
OF  WILLAMETTE  RIVER  TO  THE  UPPER  LIMITS  OF  THE  CITY  OF  VAN- 
COUVER, WASHINGTON,  WITH  A  VIEW  OF  ESTABLISHING  A  SHIP 
CHANNEL. 

United  States  Engineer  Office, 

Portland^  Oregon,  October  11, 1890. 
General:  To  comply  with  your  letter  of  September  20, 1890, direct- 
ing me  to  make  preliminary  examinations  and  reports  upon  certain  rivers 
and  bays,  provided  for  in  the  river  and  harbor  a<jt  approved  September 
19, 1890,  with  the  view  to  their  improvement,  I  have  the  honor  to  report 
as  follows,  upon : 

Cohiinbia  River,  from  the  month  of  i\w  WiUamette  River  to  the  iix»per  limits  of  the 
city  of  Vanconver,  with  a  view  to  esta)>li8hing  a  shii>  chauuel.  ^  I 
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I  am  familiar  with  this  rea(*Ii  of  tlie  Columbia  River,  having  frequently 
had  my  attention  called  to  the  obstructions  therein  for  the  removal  of 
which  an  estimate  is  desired.  A  call  for  this  estimate  was  made  by  a 
resolution  of  the  Senate  during  its  last  session,  but  no  fiinds  beings 
available  from  which  the  expenses  of  a  survey  could  be  paid,  the  in- 
formation desired  could  not  at  that  time  be  supplied. 

The  difficulty  to  navigation  at  this  point  lies  in  a  sand  bar  located' 
between  Vancouver  and  the  mouth  of  the  Willamette  River,  about  5 
miles  below.  There  is  but  9  feet  on  this  bar  at  low  water.  Were  it 
lemoved  vessels  drawing  20  feet  or  more  could  easily  ascend  above 
Vancouver.  The  commerce  of  this  city  is  growing  rapidly,  and  it  is  not 
improbable  that  within  a  short  time  it  may  assume  considerable  pro- 
portions. In  tact,  with  the  removal  of  this  bar  I  see  no  reason  why 
deep-sea  going  vessels  may  not  habitually  load  and  unload  at  the  docks 
of  this  city.  I  regard  this  portion  of  the  Columbia  River  as  bein^ 
worthy  of  improvement  by  the  General  Government,  and  therefore  rec- 
ommend that  I  be  authorized  to  make  the  necessary  surveys  and  esti- 
mate of  costs  of  the  improvement  proper  to  be  made. 

To  make  this,  survey  and  prepare  plans  and  estimate  of  cost^  I  esti- 
mate that  the  sum  of  $1,500  will  be  required. 

Very  respectfulij'^,  your  obedient  servant, 

Thos.  H.  Handbitry, 
Major ^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Umjineem,  U.  &  A, 

(Through  Col.  G.  H.  Mcndell,  Corps  of  Engineers,  Division  Engineer, 
Tacitic  Division.) 

[l-'iiHt  iiulorHimimit.] 

Portland,  Ore(;()X,  October  13^  IdUO. 

Respectfully  forwarded,  recommended. 

(4.  H.  Mendell, 

ColoncU  CorpH  of  KmjiuerrH^ 

Diviaion  Engineer^  Pacific  1>iriiiio}K 


»srrvey  of  columbia  kivek,  from  the  mouth  of  wii^lamette 
kiver  to  the  upper  limits  of  the  city  of  vancouver,  wash- 
lxgtox,  with  a  view  of  establishing  a  ship  channel. 

United  States  Engineer  Office, 

rortJandy  Oregon^  October  ^5>,  ISi^l. 
General  :  The  river  and  harbor  net  approved  September  19, 189(), 
provides  that  an  examination  and  survey  be  made  with  an  estimate  of 
t  he  cost  of  improvement  of  the — 

Columbia  River,  from  the  mouth  of  the  Willamette  River  to  the  upper  limita  of 
the  rity  of  Vancouver,  with  a  view  to  establishing  a  ship  channel. 

This  duty  having  been  assigned  to  me  by  your  letter  of  October  21, 
181>0,  and  being  now  completed,  I  have  the  honor  to  submit  the  follow- 
in  «i"  report: 

The  city  of  Vancouver,  Wash.,  is  located  upon  the  right  bank  of  the 
Columbia  Kiver,  103  miles  above  its  mouth,  and  5  miles  above  the  mouth 
of  the  Willamette  Eiver.    There  is  now  i>ractically  a  20-foot  channel 
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throughout  this  distance  until  a  point  2 J  miles  above  the  mouth  of  the 
Willamette  is  reached,  where  the  water  suddenly  shoals  to  9  feet.  Pass- 
ing this  shoal,  which  is  about  3,600  feet  wide  at  its  narrowest  part,  a 
channel  of  20  feet  depth  or  more  is  again  found  and  can  be  carried  above 
the  limits  of  Vancouver.  This  shoal  is  evidently  caused  by  the  witl^- 
drawal  from  this  portion  of  the  river  of  the  large  proi)ortion  of  its  water 
which  passes  behmd  Hayden  Island.  The  upper  end  of  this  island  is 
opposite  Vancouver.  It  has  a  length  of  4J  miles  and  a  width  of  2,600 
feet  at  its  widest  part,  with  an  average  width  of  about  1,800  feet.  Its 
top  is  about  18  feet  above  low  water,  and  is  covered  during  the  high 
stages.  The  bottom  lands  in  this  vicinity  on  the  Oregon  side,  and  also 
on  the  Washington  side  below  Vancouver,  are  also  covered  during  these 


The  low- water  discharge  of  the  Columbia  River  at  this  point  is  ap- 
proximately 77,000  cubic  feet  per  second.  Of  this  amount  28,000  cubic 
feet  pass  behind  Hayden  Island,  and  49,000  down  the  main  channel. 
These  amounts  are  the  results  of  rough  observations,  and  may  be 
changed  by  more  carefully  collected  data.  They  are  sufficiently  near 
correct,  however,  for  the  purpose  of  this  report*  The  extreme  high 
water  of  1876  reached  a  level  of  30  feet  above  the  low- water  datum. 
We  have  no  data  regarding  the  quantity  discharged  at  that  stage.  The 
area  of  a  low- water  section  across  the  head  of  the  slough  behiod  Hay- 
den Island  is  25,000  square  feet,  and  that  of  a  section  of  the  main  river 
at  its  widest  place  between  Vancouver  and  the  mouth  of  the  Willam- 
ette is  38,460  square  feet.  Immediately  above  the  head  of  the  slough 
the  river  has  a  low-water  width  of  3,400  feet,  with  a  channel  1,000  feet 
wide  and  a  depth  varying  from  20  to  30  feet.  Where  the  slough  again 
joins  the  main  river  at  the  foot  of  Hayden  Island  we  find  the  same 
width  between  banks  with  two  channels,  one  800  feet  wide  with  depths 
over  63  feet,  the  other  1,000  feet  wide,  with  depths  from  20  to  23  feet. 
The  widest  distance  between  banks  on  the  north  side  of  the  island 
where  the  difficulties  to  navigation  are  experienced  is  3,200  feet.  In 
this  locality  there  is  a  sand  bar  extending  out  from  the  right  bank  and 
occupying*  the  middle  of  the  river  down  as  far  as  the  foot  of  Hayden 
Island.  Portions  of  this  are  bare  at  low  water,  and  on  other  portions 
the  depths  vary  from  zero  to  9  and  10  feet.  This  is  evidently  caused 
by  the  diminution  in  velocity  and  volume  of  water,  due  to  that  which 
X>asses  behind  the  island  during  the  low  and  medium  stages  of  the 
liver.  The  sections  above  the  head  of  the  chute  and  below  the  foot 
of  the  island  show  that  if  the  low- water  discharge  of  the  chute,  which 
is  36  per  cent  of  the  total  discharge  of  the  river,  can  be  restored  to  the 
main  channel,  there  must  necessarily  be  an  improvement  in  the  naviga- 
ble capacity  of  this  channel.  Should  the  slough  be  closed  to  a  level 
with  the  top  of  the  island,  the  main  channel  would  eventually  be 
scoured  out  to  a  section  something  like  what  is  found  below  the  foot  of 
the  island.  There  is  no  necessity  for  this,  however,  as  the  channel 
depth  here  is  excessive. 

As  a  means  of  obtaining  the  necessary  depth  of  water  over  this  ob- 
stniction  for  deep-sea  ^ing  vessels  I  recommend  that  the  chute  behind 
Hayden  Island  be  closed  by  a  dam  having  a  height  of  4  feet  above  low 
water;  this  dam  to  be  built  of  piles,  brush,  and  rock;  to  have  a  width 
of  6  feet  at  the  top  and  a  base  from  25  to  30  feet  in  width  in  the  deepest 
water. 

The  length  of  the  dam  will  be  3,000  feet.  The  banks  at  the  two  ends 
should  be  protected  for  a  distance  of  250  feet  against  erosion  at  high 
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water;  this  can  be  done  with  a  layer  of  fascines  9  inches  thick,  covered 
w  ith  rock  to  a  depth  of  18  inches. 

I  estimate  that  the  cost  of  this  work  will  be  approximately  as  follows, 
viz: 

3,()00  feet  dam,  at  $9.33 $2S,(X0 

000  feet  bank  protection,  50  feet  wide,  at  $4 2, 000 

30,000 
Add  10  per  cent  for  contingencies 3,000 

33,000 

This  amount  should  be  made  available  at  one  time,  so  that  tbe  work 
wheii  once  commenced  may  be  pushed  to  completion. 

I  send  herewith  a  tracing*  from  the  map  which  it  was  necessary^  to 
make  in  order  to  properly  prepare  this  i)roject.  On  this  is  shown  the 
]>roposed  location  of  the  dam  and  also  a  section  showing  the  manner 
of  assembling  the  material.  The  piles  are  to  be  6  feet  apart  and  each 
driven  opposite  an  interval  in  the  other  row. 

Just  where  the  best  water  will  be  in  the  main  channel  after  the  dam 
has  produced  its  results  will  be  difficult  to  predict.  Examining  the 
map  it  will  be  observed  that  there  is  a  decided  tendency  for  the  chan- 
nel, after  leaving  the  bridge  site,  to  cross  over  to  the  north  shore  of 
Hayden  Island.  At  the  foot  of  the  island  this  channel  shoals  up  to  5 
to  6  feet  for  a  short  distance.  This  shoal  will  doubtless  be  washed 
away.  Vessels  now  going  to  Vancouver  usually  keep  close  along  np 
by  the  Washington  shore.  Arriving  within  about  a  mile  and  a  half  of 
the  town  they  encounter  a*  shoal  place  where  9  feet  at  low  water  is  tlie 
most  that  can  be  carried  for  a  distance  of  abont  800  yards.  The  indi- 
cations are  that  this  is  soft  material  that  will  be  easily  eroded.  The 
increase  of  current  and  volume  of  water  that  will  result  from  the  closing 
of  the  chute  will  undoubtedly  increase  the  depth  of  water  in  this  locality. 
Whether  the  best  water  will  be  found  on  this  shore  or  the  Hayden 
Island  shore  can  not  now  be  predicted. 

To  obtain  a  temporary  18-foot  low- water  channel  150  feet  wide  along 
this  shore  by  dredging  would  require  the  removal  of  250,000  cubic  yai-ds 
of  material.  This  at  20  cents  per  yard  would  cost  $50,000.  The  Siinie 
channel  can  be  made  by  dredging  along  the  Hayden  Island  shore  to 
the  extent  of  150,000  cubic  yards,  which  wiU  cost  $30,000;  a  tenii>orar>- 
channel,  14  feet  deep,  can  be  obtained  along  this  shore  by  dredging 
50,000  cubic  yards,  at  a  cost  of  about  $12,500.  Any  dredging  that 
may  be  done  before  the  chute  is  closed  will  only  give  a  temporary 
relief,  and  it  may  be  expected  that  the  next  high  water  of  the  river 
will  fill  up  the  dredged  cut.  After  the  dam  has  been  built  and  one 
high  water  experienced  it  will  be  advisable  to  resurvey  the  river  and 
note  the  effect  This  will  reveal  the  locality  where  dredging,  if  any  be 
necessary,  can  be  done  to  the  best  advantage. 

The  commerce  passing  this  part  of  the  Columbia  River  dnring  tlie 
year  ending  June  bO,  1891,  is  reported  to  be :  Passengers,  309,412 ;  grain, 
1,221  tons;  lumber,  2,476,019  feet,  B.M.;  live  stock,  2,930  tons;  general 
merchandise,  30,773  tons.  The  finishing  of  the  raih-oad  bridge  over 
the  Columbia  liiver  at  Vancouver  and  the  connection  of  this  point  with 
other  parts  of  the  country  by  rail  should  eventually  make  it  a  jiort  t»f 
some  importance  to  seagoing  vessels.    The  only  obstruction  to  their 

*Not  reprinted  J  i)rinted  in   House  Ex.  Doe.  Xo.  3(3,  Fifty-second  Congrees,  fhnt 
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reaeliing  the  pliicc  now  is  tlie  bar  just  below  the  town,  which  it  is  pro- 
posed by  this  project  to  remove. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Hanbbuby, 

Major  J  Corps  of  Engineers* 

Brig.  Geii.  Thomas  L.  Casev, 

Chief  of  JJnffincerH,  U,  8,  A. 

(Through  Col.  G.  H.  Meiulell,  Corps  of  Engineers,  Division  Engineer, 
Piicilic  Division.) 

[First  indorceinent.] 

U.  S.  Engineer  Office, 
8(tn  Francisco  J  CaL,  November  4?,  1S91. 
Respectfully  forwarded,  recommended. 

G.  H.  Mendell, 
Colonel^  Corps  of  EngineerSj 
Division  Engineer. 


U  U  II. 


ESTABLISHMENT  OF   HARBOR   LINES  IN  WILLAMETTE  RIVER  AT  PORT- 
LAND, ORECiON. 

The  Chamber  of  Com^merce  of  Portland,  Oregon, 

Portland,  Oreqon,  December  13, 1S!)(). 
Dear  Sir:  1  have  the  honor  to  inclose  herewith  memorial  of  this 
chamber,  calling  your  attention  to  the  necessity  of  establishing  harbor 
lines  on  both  sides  of  the  Willamette  River  in  front  of  our  city.    Copies' 
of  this  same  have  been  sent  to  onr  Senators  and  Representatives  and 
we  pray  your  earnest  attention  to  the  subject. 
Very  respectfully,  etc., 

D.  D.  Oliphant, 

Secretary. 

The  Hon.  Secretary  of  War. 

[S<M?oinl  imlorsonK'iit.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 
December  20, 1892. 
Respectfully  returned  to  the  Senetary  of  War. 
The  chamber  of  commerce  of  the  city  of  Portland,  Oregon,  requests 
the  Secretary  of  War  to  establish  harbor  lines  for  the  harbor  of  Port- 
land, on  both  side^  of  the  Willamette  River,  in  front  of  the  cities  of 
Portland,  East  Portland,  and  Albina,  and  as  tar  down  the  river  as  St. 
Johns,  under  the  provisions  of  section  12  of  the  river  and  harbor  act 
approved  September  19,  1890. 

It  is  recommended  that  a  Board  of  Engineers  be  appointed  to  consider 
and  report  upon  the  subject  of  harbor  lines  at  Portland  within  the  lim- 
its above  designated,  the  Board  to  consist  of  Col.  G.  H.  Mendell,  Maj. 
Thomas  H.  Handbury,  and  Capt.  Thomas  W.  Symons,  the  expenses 
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of  the  Board  to  be  paid  from  appropviation  for  ^'iini)roving  lower  Will- 
amette and  Columbia  rivers  in  front  and  below  Portland,  Oregon." 

With  the  approval  of  the  Secretary  the  order  convening  the  Board 
will  be  issued  from  this  office. 

Thos.  LmcoLN  Casey. 
Brig.  Oen,^  Chief  of  Engineers, 

[Third  indorsement.] 

War  Department, 

December  23^  1890. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Assistant  Secretary  of  War: 

John  Tweed  ale, 

Chief  Clei'k'. 


MEMORIAL  OF  PORTLAND,  OREGON,  CHAMBER  OF  COMMERCE. 

Portland,  Oregon,  DeceMber  5, 1S90. 

The  <ii amber  of  commerce  of  the  city  of  Portland  desires  to  invite  the  attention 
of  the  Secretary  of  War  to  the  fact  that  it  is  essential  to  the  preservation  of  the 
harbor  of  Portland  that  harbor  lines  be  established  on  both  sides  of  the  Willamette 
River  in  front  of  the  cities  of  Portland,  East  Portland,  and  Albina,  and  as  far  down 
the  river  as  St.  Johns. 

It  is  apparent  to  the  chamber  of  commerce,  and  it  is  hoped  that  it  will  also  be  to 
the  Secretary  of  War,  that  the  different  municipalities  bordering  on  the  river  Bboiild 
be  guided  in  the  establishment  of  wharves,  and  that  all  encroachments  upon  the 
rrver  should  be  restrained  by  some  definite  plan  fixed  by  authority  above  them  all : 
also  that  a  plan  for  the  improvement  uf  the  river  and  the  fixation  of  the  channel  on 
the  northeasterly  side  of  Swan  Island  should  be  definitely  determined  in  the  general 
interest  of  the  harbor  and  of  commerce. 

The  chamber  of  commerce  of  Portland  therefore  prays  that  the  Secretary  of  War 
will,  in  conformity  with  the  authority  granted  to  him  by  section  12  of  the  river  and 
harbor  act  of  September  19,  1890,  cause  to  be  fixed  the  harbor  lines  of  the  harbor  of  - 
l^ortland  within  the  limits  above  designated. 

The  Hon.  Skcretauy  of  War, 


REPORT  OF  BOARD    OF  ENGINEERS. 

Portland,  Oregon,  May  23^  lf^92. 

General:  The  Board  of  Engineer  Officers  convened  by  virtue  of 
Special  Orders  No.  88,  dated  Headquarters,  Corps  of  Engineers,  IT.  S, 
Army,  Washington,  D.  C,  December  24,  1890,  for  the  puri)ose  of  estab- 
lishing harbor  lines  for  the  city  of  Portland,  Oregon,  has  the  honor  to 
submit  the  following  report: 

The  city  of  Portland  is  located  upon  the  Willamette  Eiver,  about  13 
miles  above  its  junction  with  the  Columbia  and  110  miles  inland  from 
the  Pacific  Ocean.  It  is  the  head  of  navigation  for  deep  seagoing  ves- 
sels. The  city  as  at  present  constituted  includes  both  sides  of  the 
Willamette  River  for  a  distance  of  about  4 J  miles.  In  its  southern  iK>r- 
tion  the  city  limits  extend  from  the  west  bank  only  to  the  middle  of  the 
channel  for  a  distance  of  about  1^  miles  north  of  its  southern  limit,  and 
in  the  northern  portion  these  limits  extend  from  the  ea«t  bank  only  to 
the  middle  of  the  channel  lor  a  distance  of  about  4^  miles  south  of  its 
northern  limit.  By  this  arrangement  there  is  a  part  of  the  right  bank 
of  the  river  in  the  southern  portion  of  the  city  and  a  part  ot.Uw>lelt 
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bank  in  its  northern  portion  that  are  not  at  present  witliin  its  hiiiits. 
The  total  length  of  the  river  between  the  extreme  northern  and  sonthern 
boundary  lines  is  lOJ  miles. 

Near  the  southern  boundary  the  river  bed  between  the  main  banks  is 
occupied  by  two  islands,  Ross  Island  and  East  Island,  which  divide  its 
waters  at  the  higher  stages  into  three  channel  w^ays.  These  islands 
are  overflowed  at  a  stage  about  17  feet  above  low  water.  At  the  low 
stage  practically  the  whole  of  the  water  passes  down  the  most  westerly 
channel.  A  project  is  now  before  Congress  awaiting  appropriation,  . 
which  proposes  to  close  the  middle  and  east  channel  way  to  all  water  up 
to  a  height  of  4  feet,  by  a  dam  to  extend  from  the  right  bank  across  to 
the  head  of  Boss  Island.  This  work  is  projected  with  the  view  to  im- 
proving navigation  at  this  point  to  a  depth  of  14  feet. 

Near  the  northern  portion  of  the  reach  the  river  bed  is  divided  by 
Swft&  Island  into  two  channel  ways;  the  jBvesterly  one  being  a  high- 
water  chute  now  closed  by  a  dam  across  its  upper  end  to  all  water 
below  a  4-foot  stage.  The  easterly  channel  way  is  the  one  used  by  deep- 
sea  vessels,  and  in  fact  all  craft  coming  to  Portland  from  below.  Swan 
Island  is  overflowed  at  a  stage  about  12  feet  above  low  water.  ^  At  all 
other  points  witliin  the  reach  under  consideration  the  river  flows  in  a 
single  channel  way  unobstructed  save  by  the  wharves  and  bridges  that 
have  been  erected  at  various  points  for  the  accommodation  of  its  com- 
merce and  the  convenience  of  traffic  across  it.  The  normal  width  of 
the  river  at  a  bank  full  stage  is  about  1,600  feet.  At  its  narrowest  point 
in  its  original  condition  the  width  was  800  feet.  By  the  construction  of 
bridges  and  wharves  natural  widths  have  been  very  much  encroached 
upon.  At  its  narrowest  point,  which  is  the  location  of  the  steel  rail- 
road bridge,  the  river  is  now  but  600  feet  wide. 

It  has  been  a  fortunate  circumstance  for  the  adjacent  property  in 
times  of  flood  that  the  bottom  of  the  river  is  susceptible  to  erosion. 
What  has  been  lost  in  availabledischargeareaby  wharf  encroachments 
and  bridge  piers  has  in  general  been  compensated  for  by  a  deepenin*^ 
of  the  river.  In  the  heart  of  the  city  where  the  greatest  encroachments 
have  taken  phice  depths  are  now  found  as  great  as  95  feet.  The  low- 
water  discharge  of  the  river  is  approximately  15,000  cubic  feet  per 
second.  It  has  been  estimated  from  rough  discharge  observations  taken 
two  days  alter  the  highest  water  reached  in  February,  1890^  which  is 
the  highest  of  which  tliere  is  any  authentic  record,  that  at  the  extreme 
of  this  flood  the  discharge  was  approximately  400,000  cubic  feet  per 
second.  This  flood  in  the  Willamette  reached  at  Portland  a  height  of 
28.4  feet  above  low  wat.er.  The  area  of  cross  section  at  the  steel  rail- 
road bridge,  which  is  the  narrowest  point  of  the  river  within  the  limits 
of  Portland,  is  at  low  water  37,825  square  feet  and  at  extreme  higli 
water  55,000  square  feet.  The  original  area  of  cross  section  at  this 
point  was  at  low  water  29,000  square  feet  and  at  extreme  high  water 
50,000  square  feet.  By  contracting  the  width  of  the  river  from  800  feet 
to  600  and  putting  in  the  bridge  piers  scouring  has  been  induced  to 
such  an  extent  that  the  high- water  cross  section  has  actually  been  in- 
creased 5,000  square  feet,  and  the  average  low- water  depth  increased 
i-ij  teet. 

A  map  of  the  Willamette  River  between  the  extreme  north  and  south 
limits  of  the  city  of  Portland,  showing  the  bridges,  streets,  wharves, 
and  other  features  along  the  banks;  has  been  prepared  for  the  Board. 
A  tracing  from  this  map,  with  the  harbor  lines  recommended  for  ap- 
proval marked  in  red,  is  herewith  transmitted.*    The  necessary  data 


*  Omitted.  Digitized  by  LjOOQIC 


2S7'2       KKPOICT    OF    TKE    CHIKF    OF    KXOINEERS,  U.  fl.  ARMY. 

tor  locating  these  lines  are  marked  upon  the  tracing,  and  a  descrip- 
tion of  them  acM'ompaniea  this  report. 

The  Board  while  locating  these  lines,  which  in  its  judgment  seem  for 
the  best  interest  of  the  commerce  of  Portland,  has  kept  in  view  the 
physical  characteristics  of  the  river,  and  endeavored  to  avoid  as  much 
as  possible  any  interference  with  structures  at  present  existing  along 
the  banks.  It  is  probable  that  different  locations  might  have  been  se- 
lected for  the  lines  in  the  narrower  i)ortion8  of  the  river  were  it  not 
that  the  banks  in  these  localities  are  occupied  by  structures  used  for 
commercial  purposes  an^  built  at  considerable  expense  to  Their  owners, 
the  removal  of  which  at  any  time  in  the  future  does  not  now  seem  to 
be  warranted  by  the  necessities  of  the  case.  It  is  only  where  wharves 
extend  into  the  stream  abnormally  beyond  the  general  line  of  the  other 
wharves  in  the  vicinity  and  where  there  seems  to  be  a  material  en- 
croachment upon  a  limited  ^Waterway  that  the  Board  has  thought  it 
necessary  tx)  place  the  harbor  lines  so  as  to  disturb  existing  property. 
In  these  cases  it  does  not  appear  that  there  is  an  immediate  necessity 
for  the  removal  of  the  projecting  wharves.  It  is  thought,  however, 
that  in  the  interests  of  the  gener^  commerce  of  the  port,  they  should 
be  set  back  to  the  proposed  lines  when  it  becomes  necessary  to  repair 
or  renew  them.  It  was  found  that,  with  very  few  exceptions,  the  line 
could  be  located  well  outside  of  existing  wharves  and  lines  established 
by  city  ordinances.  The  contraction  resulting  from  building  structures 
out  to  these  lines,  it  is  believe<l,  will  be  beneficial  to  the  harbor. 

The  chute  on  the  west  side  of  Swan  Island  has  recently  been  closed 
by  a  dam  4  feet  high,  above  low  water,  with  the  view  to  improving  the 
channel  over  Swan  Island  Bar.  All  water  up  to  that  stage  is  forced 
down  the  nmin  channel  on  the  east  side.  The  island  is  overflowed  at 
the  ordinary  high- water  stages.  To  provide  ample  waterway  in  the 
main  channel  up  to  the  bank  full  stage,  which  is  about  12  feet,  it  is 
deemed  necessary  to  place  the  lines  on  the  east  side  of  the  island  close 
into  the  bank,  and  even,  as  is  shown  in  two  places,  to  place  it  within 
the  bank  line.  A  high- water  opening  is  provided  on  the  west  side  of 
the  island  over  the  top  of  the  dam  having  a  width  of  600  feet.  The 
Board  deem  it  essential  to  the  safety  of  the  property  bordering  on  the 
main  channel,  and  to  the  interests  of  navigation,  that  the  chute  be  not 
entirely  closed  to  high  water. 

A  similar  provision  for  high- water  flow  is  made  between  Boss  Island 
and  East  Island  near  the  southern  limit  of  the  city. 

With  conditions  such  as  exist  in  this  case  the  Board  does  not  deem 
it  necessary  or  even  advisable  to  prescribe  a  bulkhead  line  separate  and 
distinct  from  a  pier-head  line.  On  the  lines  proposed  the  two  are  con- 
sidered as  coincident.  It  is  recommended  that  no  solid  material,  or 
piers  or  piles,  be  permitted  to  be  placed  beyond  these  lines  on  the  chan- 
nel side. 

During  the  deliberations  upon  this  subject  the  Board  held  two  meet- 
ings in  the  rooms  of  the  Chamber  of  Commerce  of  the  city  of  Portland, 
to  which  those  interested  in  the  subject  were  invited  by  public  notice 
given  by  the  daily  papers  of  the  city.  At  the  lirst  of  these  meetings, 
held  Augu  st  25, 1891,  no  one  appeared.  The  second  meeting,  which  was 
called  at  the  instance  of  the  Hon.  M.  C.  George,  chairman  of  the  com- 
mittee authorized  by  the  legislature  of  the  State  of  Oregon  at  its  last 
session  to  construct  free  bridges  across  the  Willamette  lliver  in  the  city 
of  Portland,  took  place  Marcli  29, 1892.  At  that  time  the  lines  had  been 
thoroughly  studied  by  the  Board,  and  were  marked  upon  the  map,  which 
was  exhibited  at  the  meeting.    This  meeting  was  largely  attenaed  by 
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iiiflneiitial  citizens  owning  property  borderiug  upon  the  river  and  inter- 
ested in  the  commereo  of  the  city. 

The  argument  of  Mr.  George  on  this  occasion  was  to  the  eflfect  that, 
inasmuch  as  public  convenience  seemed  to  demand  that  free  bridges  be 
constructed  across  the  Willamette  Kiver  in  the  city  of  Portland  for  the 
purpose  of  easy  communication  from  one  portion  of  the  city  to  the  other, 
and  that  these  bridges  to  a  certain  extent  would  obstruct  free  ^naviga- 
tion on  the  river,  and  their  piers  and  abutments  would  necessarily"  oc- 
cupy a  considerable  percentage  of  the  cross  section  available  for  the 
flow  of  the  water  at  these  narrow  places,  which  circumstances  might 
tend  to  increase  the  overflow  on  the  adjacent  property  during  freshets, 
the  harbor  lines  should  be  placed  well  back  upon  the  adjacent  wharves, 
and  it  should  be  required  that  these,  being  private  interests,  should 
be  eventually  removed,  in  order  that  the  evil  eftects  anticipated  from 
the  obstruction  which  the  proposed  bridge  piers  will  oifer  to  the  flow  of 
the  water  may  be  made  as  small  as  possible.  This  idea  is  embodied 
in  a  series  of  resolutions  i)assed  by  the  committee  of  which  he  is  chair- 
man, and  presented  to  the  Board.  A  copy  of  these  resolutions  accom- 
pany this  reiM>rt. 

At  this  meeting  Mr.  R.  Koehler,  manager  Southern  Pacific  Company, 
in  Oregon,  called  attention  to  the  fact  that  the  proposed  lines  as  they 
are  located  between  the  steel  bridge  and  East  Ankeny  street  in  East 
Portland  would  subject  his  company  to  serious  loss  of  property  and 
materially  interfere  with  the  shipping  business  transacted  at  its  wharf 
just  above  the  east  end  of  the  steel  bridge.  Mr.  Koehler's  views  are 
set  forth  in  a  written  communication  to  the  Board,  copy  of  whicl^ ac- 
companies this  report. 

Communications  were  received  by  the  Board  jfrom  Mr.  J.  E,  Hasel- 
tine,  owner  of  the  property  situated  between  East  Pine  and  East  Oak 
streets,  on  the  east  side  of  the  river,  which  is  crossed  by  the  proposed 
harbor  line;  and  also  from  Mr.  C.  A.  Dolph,  a  part  owner  and  repre- 
senting the  owners  of  the  property  directly  opposite  on  the  west  side, 
which  is  crossed  by  the  proposed  line.  Copies  of  these  communica- 
tions are  herewith  inclosed.  It  is  claimed  in  both  these  cases  that  the 
existing  structures  do  not  extend  beyond  the  harbor  lines  authorized 
by  the  city  ordinances;  that  they  have  been  in  existence  for  some 
years,  and  were  erected  at  considerable  expense  to  their  owners  for  the 
accommodation  of  general  shipping  business;  that  to  require  these  to 
be  removed  back  to  the  harbor  lines  proposed  by  the  Board,  in  order  to 
a<'commodate  shipping  at  their  docks,  would  necessitate  the  use  of  pow- 
der to  blast  away  the  bottom  and  bank  of  the  river,  which  is  a  hard, 
compact  conglomerate  that  is  not  eroded,  except  with  the  greatest  dif- 
ficulty, by  the  action  of  the  water,  and  that  to  do  this  blasting  would 
endanger  the  stability  of  the  remaining  parts  of  the  structure.  It  is 
also  claimed  in  all  these  cases  that  the  projecting  portions  of  the  wharves 
form  but  a  small  percentage  of  what  would  otherwise  be  the  available 
area  for  the  flow  of  the  water. 

These  three  cases  occur,  unfortunately,  in  the  narrowest  i)ortions  of 
the  river  and  in  the  heart  of  the  business  portion  of  the  city,  where 
every  foot  that  can  be  gained  which  will  facilitate  the  flow  of  the  flood 
waters  is  of  the  utmost  importanct*.  In  this  locality  there  is  already 
the  steel  railroad  bridge,  the  piers  of  which  occupy  G.J  per  cent  of  the 
high- water  cross  section  of  the  river,  and  plans  are  now  before  the  Sec- 
retary of  War  for  another  to  cross  at  Burnside  street,  about  2,200  feet 
above  this.  The  piers  of  tliis  bridge  will  occupy  9  per  cent  of  the  high- 
water  cross  section  at  its  locality.    Twenty-one  hundred  feet  farther  up 
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]R  the  Mbrrison  Street  Bridge,  and  1,400  feet  above  tlii8  is  the  Madison 
Street  Bridge.  In  order  to  a  clearer  understanding  of  the  situation  in 
this  locality  the  Board  has  prepared  a  map  on  a  larger  scale,  showing 
these  objectionable  structures  and  their  relations  to  harbor  lines  estab- 
lished by  city  ordinances  and  the  lines  proposed  by  the  Board.  Ou 
this  are  plotted  sections  of  the  river  at  the  points  where  these  wharves 
are  located.    A  tracing  from  this  is  herewith  inclosed. 

In  the  case  of  the  Southern  Pacific  Wharf  it  is  observed  that  if  it« 
outer  line  be  produced  it  will  intersect  the  bridge  at  a  jwint  80  feet 
outside  of  the  eastern  abutment.  As  the  north  end  of  this  wharf  is 
within  35  feet  of  the  bridge  the  result  is  to  practically  diminish  the  width 
of  the  waterway  at  this  point  12  per  cent  and  the  area  of  cross  sec- 
tion of  the  river  at  high  water  6  per  cent.  The  wharf  line  proposed  by 
the  Board  intersects  the  axis  of  the  bridge  at  a  x>oint  40  feet  inside  the 
outer  line  of  the  wharf  and  25  feet  inside  the  established  city  harbor 
line. 

The  bank  at  this  point  is  a  hard,  compact  gravel,  very  difScult  to  re- 
move except  by  blasting,  which  breaks  it  up  into  its  small  component 
parts,  that  are  easily  washed  away.  The  water  being  extremely  deep 
immediately  in  front,  it  is  not  probable  that  dredging  to  any  consider- 
able extent  will  be  necessary  in  order  to  get  rid  of  the  blasted  material. 

At  the  point  on  the  center  line,  of  East  Pine  street  where  the  proposed 
harbor  line  crosses  Mr.  Haseltine's  wharf  the  shortest  distance  between 
the  dock  lines  established  by  the  city  on  the  two  sides  of  the  river  is 
680  feet.  The  city  dock  line,  with  which  the  outer  edge  of  this  wharf 
coincides,  is  60  feet  in  advance  of  the  proposed  harbor  lines  at  the  cen- 
ter 01'  East  Pine  street.  By  this  arrangement  the  northwest  corner  of 
this  wharf  is  set  back  and  its  abnormal  projection  into  the  river  reme- 
died. About  1)  per  cent  is  gained  in  the  width  of  the  river  and  about 
3  per  cent  in  the  high-water  area  of  cross  section. 

On  the  west  side  of  the  river  and  almost  immediately  opposite  the 
wharf  just  considered  is  the  third,  which  projects  abnormally  into  the 
stream.  At  this  point  the  river  is  740  feet  wide  between  established 
dock  lines.  Originally  a  dock  line  was  established  by  the  city  of  Port- 
land between  Washingtx>n  and  Pine  streets,  practically  upon  the  line 
proiM)sed  by  the  Board ;  subsequently  this  was  moved  out  to  its  present 
position,  with  which  the  projecting  wharf  coincides.  At  the  center  of 
Pine  street  this  extends  beyond  the  proposed  line  40  feet.  By  setting 
this  line  back  nearly  5 J  per  cent  is  gaiiied  in  the  width  of  the  river 
and  2  per  cent  in  the  area  of  high- water  cross  section. 

Kespectfully  submitted* 

Thos.  H.  Handbuby, 
Major^  Corps  of  Engineers. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


Thomas  W.  Symons, 
Captaifij  Corps  of  Engineers. 


[Fii'rtt  indtii-somciit.] 


Office  Chikf  of  Engi^eeks, 

U.  S.  ARMY, 
Jniy  '10,  1892. 

Respectfully  submitted  to  the  Seciotiuy  of  War. 
It  having  been  made  manifest  to  the  Secretary  of  War  that  the  es- 
tablishment  of  harbor  lines  is  essential  to  the  preservation  and  protec- 
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tioii  of  tlic  harbor  at  Portland,  Ore|2fou,  a  Board  of  Engineers  was  con- 
stituted by  Special  Orders  No.  88,  Headquarters,  Corps  of  Engineers, 
December  24, 1890,  to  consider  and  report  upon  this  subject;  and  the 
within  report  by  the  majority  of  the  Board  recommends  for  approval 
of  the  Secretary  of  War  the  harbor  lines  described  in  the  inclosed  paper 
and  delineated  upon  the  accompanying  chart. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  Ms  approval  both  upon  this  report  and  the  tracing 
submitted* 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

War  Department, 

A  ngufit  .9, 1895. 
Approved. 

L.  A.  Grant, 
A  ding  Secretary  of  War. 


DK8CRTPTION  OF  PIKR  HKA1>  LINKS  ALONG  THE  WILLAMKTTE  KIVKll  BETWEEN  TITE 
NORTH  AND  SOUTH  BOUNDARY  LINKS  OF  THK  CTTY  OF  PORTLAND,  OREGON,  REC- 
OMMENDKD  FOJi  ADOPTION  AND  APPROVAL  OF  THE  SKCRKTARY  OF  WAR  BY 
THE  BOARD  OF  ENGINEER  OFFICERS  CONVENED  BY  VIRTUE  OF  SPECIAL  ORDERS 
NO.  88,  DATED  HEADQUARTERS  CORPS  OF  ENGINEERS,  U,  S.  ARMY,  WASHINGTON, 
D.   C,  DECEMBER  24,    1890. 

The  location  of  the  lines,  with  distances  and  hearings  mentioned  in  this  description, 
are  shown  in  red  ink  npon  a  map  on  file  in  the  United  States  Engineer  office  in 
Portland,  Oregon.  A  tracing  from  this  was  forwarded  to  the  Chief  of  Engineers,  U. 
S.  Army,  with  report  dated  May  23,  1892. 

Left  hank,  going  north. — Comraencinj?  at  a  point  in  the  center  liinj  of  Madison 
street  which  shall  he  300  feet  from  the  intersection  of  said  center  line  with  the  cen- 
ter line  of  Front  street,  measured  in  an  easterly  direction;  thence  to  a  point  on  the 
center  line  of  Morrison  street  which  shall  be  200  feet  from  the  intersection  of  said 
center  line  with  the  center  line  of  Front  street,  meiisurod  in  an  easterly  direction; 
thence  to  a  point  on  the  center  line  of  Washington  street  which  shall  bo  222  feet 
from  the  intersection  of  said  center  line  with  the  center  line  of  Front  street, 
measured  In  an  easterly  direction;  thence  to  a  point  on  the  center  Hue  of  Stark 
street  which  shall  be  250  feet  from  the  intersection  of  said  center  line  with  the  cen- 
ter line  of  Front  street,  measured  in  an  easterly  direction ;  thence  to  a  point  on  the 
center  line  of  Pine  street  which  shall  be  285  feet  from  the  intersection  of  said  center 
line  with  the  center  line  of  Front  street,  measured  in  an  easterly  direction^  thence 
to  a  point  on  the  center  line  of  Ash  street  which  shall  be  282  feet  irom  the  intersec- 
tion of  said  center  line  with  the  center  line  of  Front  street,  measured  in  an  easterly 
direction ;  thence  to  a  point  on  the  center  line  of  Ankney  (A)  street  which  shall  be 
245  feet  from  the  intersection  of  said  center  line  with  the  center  line  of  Front  street 
measured  in  an  easterly  direction ;  thence  to  a  point  which  shall  be  130  feet  north 
of  the  center  line  of  Davis  (D)  street  and  212  feet  east  of  the  center  line  of  Front 
street;  thence  to  a  point  on  the  center  line  of  Flanders  (F)  street  which  shall  be 
395  feet  from  the  intersection  of  said  center  line  with  the  center  line  of  First  street, 
measured  in  an  easterly  direction ;  thence  to  a  point  which  shall  be  110  leet  north  of 
the  renter  line  of  Glisan  (G)  street  and  265  feet  east  of  the  center  line  of  First  street; 
thence  to  a  point  on  the  center  line  of  the  jiresent  steel  railway  bridge,  which  shall 
be  169  feet  from  the  center  of  the  pivot  pier,  measured  in  a  westerly  direction; 
thence  to  a  point  which  shall  be  380  feet  northeasterly  from  the  west  side  of  North 
Front  street,  measured  on  a  line  which  shall  be  drawn  perpendicular  to  said 
west  side  at  its  intersection  with  the  center  line  of  Johnson  (J)  street;  thence 
to  a  point  which  shall  be  340  feet  easterly  from  the  westside  of  North  Front 
street,  measured  on  a  line  which  shall  be  drawn  perpendicular  to  said  west 
side  at  its  point  of  intei-section  with  the  east  side  of  North  Seventh  street;  thence 
to  a  point  which  shall  be  500  feet  northeasterly  from  the  west  side  of  North 
Front  street,  measured  on  a  line  which  shall  be  drawn  perpendicular  to  said 
west  side  at  its  point  of  intersection  with  the  east  side  of  North  Seventeenth 
street ;  thence  to  a  point,  on  the  prolongation  northward  of  the  center  line  of 
Blackstone  street,  which  shall  be  1,750  feet  from  the  intersection  of  said  center  line 

oogTe 
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with  the  center  line  of  Sherlock  Avenue;  thence  in  a  direction  N.  58^  45'  W.,  di»- 
tftnco  8,(>70  feet,  to  a  point;  thence  in  a  directiou  N.  44^  30'  W.,  distance 4,850 fet^t,  to 
a  point;  thence,  in  a  direction  X.  34^  W.,  distance  2,000  feet,  to  a  point;  thence  in  a 
direction  N.  51^  W.,  distance  2,900  feet,  to  anoint;  thence  in  a  direction  N.  63^  W., 
distance  3,220  feet,  more  or  lens,  to  a  point  which  shall  he  on  the  prolongation  south- 
westward  of  the  cent^jr  line  of  Bnrlinjjton  (Washington)  street,  Saint  John;  thence 
N.  51°  W.,  distance  2,430  feet,  more  or  less,  to  a  point  which  shall  be  on  the  prolonga- 
tion south  westward  of  the  north  side  of  Baltimore  (Fanny)  street. 

Left  hank,  going  south. — Conunencing  at  a  point  on  the  center  line  of  Madison 
street  which  shall  be  300  feet  from  the  intersection  of  said  center  line  with  the  cen- 
ter line  of  lYont  street,  measured  iu  an  eawterly  direction;  thence  to  a  point  on  the 
prolongation  eastward  of  the  center  line  of  Market  street  which  shall  be  830  feet 
from  the  intersection  of  said  center  line  with  the  center  line  of  Front  street ;  thence 
to  a  point  on  the  prolongation  eastward  of  the  center  line  of  Wood  street  which 
shall  be  950  feet  from  the  intersection  of  said  center  line  with  the  east  side  of  Moody 
(Willamette)  street;  thence  to  a  point  on  the  prolongation  eastward  of  the  center 
line  of  Whiteaker  street  which  shall  be  1,000  feet  from  the  intersection  of  said  cen- 
ter line  with  the  east  side  of  Moody  (Willamette)  street;  thence  to  a  point  on  the 
prolongation  eastward  of  the  center  line  of  Gaines  street  which  shall  be  900  feet 
from  the  intersection  of  said  center  line  with  the  east  side  of  Moody  (Willamette) 
street;  thence  to  a  point,  on  the  prolongation  eastward  of  the  north  side  of  Lowel 
avenue  (First  avenue)  which  shall  be  550  feet  from  the  intersection  of  said  north 
side  with  the  east  side  of  Moody  (Willamette)  street;  thence  in  a  direction  S.  21° 
W.,  distance  2,400  feet,  to  a  point;  thence  S.  1^  30'  E.,  distance  1,000  feet,  to  a  point; 
thence  S.  12<^  E.,  distance  2,^00  feet,  to  a  point;  thence  S.  34°  E.,  distance  1,200  feet, 
to  a  point;  thence  S.  12^  W.,  distance  2,350  feet,  more  or  less,  to  a  point  on  the  pro- 
longation eastward  of  the  north  side  of  Hazel  street,  said  north  side  of  Hazel  street 
being  the  south  boundary  line  of  the  city  of  Portland : 

Bight  banky  going  south. — Commencing  at  a  point  on  the  prolongation  westward  of 
the  center  line  of  East  Madison  (T)  street  which  shall  be  700  feet  from  the  inter- 
section of  said  center  line  with  the  center  line  of  East  Water  street;  thence  to  a 
point  on  the  prolongation  westward  of  the  cent-er  line  of  East  Grant  (Adams)  street 
which  shall  be  400  feet  from  the  intersection  of  said  center  line  with  the  center  line 
of  East  First  street;  thence  to  a  point  on  the  prolongation  westward  of  the  north 
side  of  Ellsworth  street  which  shall  bo  200  feet  from  the  intersection  of  said  north 
side  with  the  center  line  of  Union  avenue;  thence  in  a  direction  S.  10^30'E.,  dis- 
tance 3,070  feet,  to  a  point;  thence  in  a  direction  S.  17*^  E.,  distance  1,540  feet,  to  a 
point;  thence,  in  a  direction  S.  18^  W.,  distance  4,000  feet,  to  a  point;  thence  in  a  di- 
rection 8-  9^  W.,  distance  1,800  foot,  to  a  point;  thence  in  a  direction  S.  12^  W.,  dis- 
tance 2,290  feet,  more  or  less,  to  a  point  on  the  prolongation  eastward  of  the  north 
side  of  Hazel  street. 

Boas  Island. — Commencing  at  a  point  which  shall  be  250  feet  from  the  point  of  in- 
tersection on  Ross  Island  of  the  center  line  of  East  First  street  prolonged  with  the 
center  line  of  (vaines  street  prolonged,  measured  in  a  westerly  direction  along  the 
center  line  of  Gaines  street  prolonged ;  thence  in  a  direction  S.  15^  W.,  distance  980 
feet,  to  a  point;  thence  in  a  direction  S.  18^  !W  W.,  distance  1,340  feet,  to  a  point; 
thence  in  a  direction  8. 10^  W.,  distance  1,(K)0  feet,  to  a  point;  thence  in  a  direction 
due  south,  distance  2,300  feet,  to  a  point;  thencein  a  direction  S.  39°  E.,  distance 760 
feet  to  a  point;  thence  in  a  direction  N.  25'^  E., distance  2,710  feet,  to apolnt ;  thence 
in  a  direction  N.  18^  E.,  distance  1,490  feet,  to  a  point;  thence  in  a  direction  N.  10^  30' 
W.,  distance  3,8:^6  feet,  to  a  point;  thence  in  a  direction  N.88°  48'  W.,  distance  330, 
feet  to  a  point;  thence  in  a  direction  S.  7°  24'  W.,  distance  1,573  feet,  to  the  place  of 
beginning. 

Jiight  bank,  going  north. — Commencing  at  a  point  on  the  prolongation  westward  of 
the  center  line  of  Etist  Madison  (T)  street  which  shall  be  fOO  feet  from  the  intersec- 
tion of  said  center  line  with  the  center  line  of  East  Wat«r  street:  thence  to  a  point 
on  the  prolongation  westward  of  the  center  line  of  East  Oak  (J)  street  which  shall 
be  260  feet  from  the  intersection  of  said  centerlinewith  the  center  line  of  East  Water 
street;  thence  to  a  point  on  the  prolongation  westward  of  the  center  line  of  East 
Conch  (E)  street  which  sliall  be  230  feet  from  the  intersection  of  said  center  line 
with  the  center  line  of  East  First  street;  thence  to  a  point  on  the  prolongation 
westward  of  the  south  side  of  Ea.st  Glisan  (A)  street  which  snail  be  340  feet  from  the  in- 
tersection of  said  south  side  with  the  center  line  of  East  First  street;  thence  to  a 
point  on  the  axis  of  the  steel  railway  liriilge  wliich  shall  he  450  feet  from  the  center 
of  the  pivot  pier  of  said  bridg«»,  measured  alonj;  the  axis  in  an  easterly  direction ; 
thence  to  a  point  on  tin*  jirolongatiou  westward  of  the  center  line  of  Knight  (Mitchell) 
street  which  shall  befM?  feet  from  the  intersection  of  said  center  line  with  the  cen- 
ter line  of  Loriiig  street;  thence  to  a  ]M)int  on  the  prolongation  westward  of  the  cen- 
ter line  of  Randoli)h  (Stark)  street  which  Hhall  be  aS*)  feet  from  the  intersection  of 
said  center  line  with  the  center  line  of  Loriug  street;  thence  to  a  polBt  on  the  pro- 
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lou^ation  westward  of  the  center  line  of  Russel]  hlreet  which  shall  bo  also  on  the 
prolongation  southward  of  outer  face  of  the  docks  of  the  North  Pacific  Terminal 
Company  and  700  feet,  mot-e  or  less,  from  the  intersections  of  said  center  line  of  Rus- 
sell street  with  the  center  line  of  Loring  street;  thence  along  the  out^r  face  of  said 
North  Pacific  Terminal  Company  Docks,  direction  N.  39^  45'  W.,  distance 3,120  feet, 
to  a  point;  thence  in  a  direction  N.  31°  30'  W.,  distance  2,630  feet,  to  a  point;  thence 
in  a  direction  N.  26"^  W.,  distance  2,000  feet,  to  a  point;  thence  N.  44^  W.,  distance 
1,500  feet,  to  a  point;  thence  in  a  direction  N.  53°  W.,  distance 5,280  feet,  to  a  point; 
thence  in  a  direction  N.  88°  SO'  \V.,  distance  400  feet,  to  a  point;  thence  in  a  direc- 
tion S.  69°  W.,  distance  800  feet,  to  a  point;  thence  in  a  direction  S.  84°  30'  W.,  dis- 
tance 500  feet,  to  a  point;  thence  in  a  direction  N.  66°  W.,  distance  1,100  feet,  to  a 
point ;  thence  in  a  direction  N.51°  30^  W.,  distance  5,000  feet,  to  a  point;  thence  to  a 
point  on  the  prolongation  sonthwesterly  of  the  south  side  of  Oneonta  (Main)  street, 
m  the  town  of  St.  John,  which  shall  he  320  feet  from  the  intersection  of  said  south 
aide  with  the  east  side  of  Front  street ;  thence  to  a  point  on  the  prolongaticm  south- 
westerly of  the  center  line  of  Burlington  (Wa«liiugton)  street  which  shftll  be  240 
feet  from  the  intersection  of  said  center  line  with  the  east  side  of  Front  street;  thence 
to  a  point  on  the  prolongation  westward  of  the  north  side  of  Baltimore  (Fanny) 
street  which  shall  be  430  feet  from  the  intersecti(m  of  the  said  north  side  with  the 
east  side  of  Front  street. 

Swan  Island. — Commencing  at  the  point  of  intersection  of  the  line  of  the  Govern- 
ment dam  at  the  head  of  Swan  Island  Chute  with  a  line  drawn  parallel  to  Sherlock 
avenue  and  1,560  feet  therefrom;  thence,  in  a  direction  N.  58°  45'  W.,  distance 5,960 
feet,  to  a  point;  thence  in  a  direction  N.  44°  30'  W.,  distance 4,650  feet,  to  a  point; 
thence  in  a  direction  due  north,  distance  360  feet,  to  a  point;  thence  in  a  directions. 
68°  E.,  distance  1,750  feet,  to  a  point;  thence  in  a  direction  N.  80°  E.,  distance  1,500 
feet;,  to  a  point ;  thence  in  a  direction  S.  61°  E.,  distance  500  feet,  to  a  point ;  thence  in 
a  direction  S.  53°  E.,  distance  4,000  feet,  to  a  point;  thence  in  a  direction  S.  30°  E., 
distance  4,036  feet,  to  a  point;  thence  in  a  direction  S.  60°  W.,  distance  456 feet,  to 
the  point  of  beginning. 
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SUPERVISION  OF  THE   HARBOR  OF  NEW  YORK. 


BEPORT  OF  CAPTAIN  FREDERICK  RODGERS,  U.  S,  XAVY,  SUPERVISOR 
OF  THE  HARBOR  OF  NEW  YORK,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  SO,  1892. 

Office  of  the  Supervisor  |^ 
OF  THE  Harbor  of  New  1^)rk, 

New  Yorlc^  September  19,  1892. 

Gek^sral:  In  accordance  with  instructions  dated  August  20, 1892? 
I  Lave  the  honor  to  submit  the  following  annual  rei)ort: 

As  this  report  only  covers  the  period  included  in  the  past  ftscal  year, 
and  as  I  did  not  assume  charge  of  this  office  until  July  7,  I  can  only 
submit  a  report  of  the  operations  of  the  office  as  shown  by  the  records 
thereof. 

I  have  to  state  that,  upon  assuming  charge  of  the  office,  1  found 
tliree  of  the  four  vessels  employed  under  its  jurisdiction  were  not  in 
efficient  condition  for  service,  and  the  fourth  one,  the  tug  Nhnrod,  the 
only  really  efficient  vessel  of  the  lot  for  general  patrol  work,  had  been 
so  continually  employed  and  under  steam  that  she  badly  needed  a  gen- 
eral overhauUng,  in  order  to  preserve  her  for  liiture  service. 

I  am  informed  that  lack  of  necessary  funds  for  the  purposes  pre- 
vented the  necessary  repairs  uiwn  these  vessels. 

I  concluded  that  it  was  most  desirable  and  a  measure  of  economy  to 
put  all  these  vessels  in  as  efficient  condition  as  practicable  for  work 
during  the  present  year,  and,  with  the  authority  of  the  office  of  tlie 
Chief  of  Engineers,  the  two  launches,  Active  and  Alert,  have  been 
thoroughly  overhauled  and  are  now  in  excellent  order.  The  Argus  is 
now  under  repairs  and  it  is  proposed  to  give  the  Nimrod  a  general 
overhauling  when  the  services  of  the  former  vessel  become  availal>le. 

In  reference  to  the  repairs  to  t\ie^  Argus  on  this  and  the  last  occasion, 
it  was  a  question  whether  she  wa«  worth  the  expenditure.  It  is  possible 
that  one  more  yejir's  service  may  be  got  out  of  her,  but  1  doubt  whether 
it  would  be  exi>edient  to  spend  any  more  money  on  her.    However, 
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unless  repaired  and  put  in  a  reasonably  serviceable  condition,  but  one 
vessel  would  be  available  for  patrol  work  in  the  lower  bay. 

I  find  from  the  records,  thiat  the  Argus  originally  cost  $21,950,  in- 
cluding $700  for  plans,  and  her  equipment  $1,227.75,  making  a  totiil 
costT  of  $23,177.75.  She  appears  to  have  been  commissioned  on  Kov^em- 
ber  9, 1889,  and  since  that  date  the  sum  of  $7,186.12  appears  to  bave 
been  spent  in  repairs. 

I  am  satisfied  from  the  experieoce  I  have  had  so  fiir,  that  the  recoru- ' 
mendation  of  the  supervisor  in  his  rejwrt  of  July  9,  1891,  is  well 
jfounded,  viz. : 

I  have  to  renew  m^  suggeBtion  in  the  preceding  report,  that  two  more  tuga  be 
furnished,  one  of  which  wul  he  required  to  replace  the  Argus  hefore  many  montlis, 
and  the'other  as  an  auxiliary  to  relieve  hroken-dowu  patrolers  and  perform  extra 
service,  which  is  frequently  necessary.  It  is  a  well-known  fact  that  no  steamboat 
lines  can  be  handled  properly  without  an  extra  boat,  and  the  same  obtains  for  tbp 
service  of  this  office. 

There  should  be,  for  an  efficient  performance  of  the  duties  required 
in  patrolling  the  harbor  and  adjacent  waters,  at  least  three  light-draft, 
but  seaworthy,  propellers  of  about  100  feet  in  length,  with  fair  speed 
and  proper  accommodations  for  the  crew  to  live  on  board.  In  addi- 
tion to  the  Nimrody  two  more  vessels  of  about  the  same  size  would 
therefore  be  required.  These  vessels  would  cost  $45,000  each,  and 
$12,000  annually  for  crew  and  maintenance,  including  repairs.  Au 
appropriation  for  this  purpose,  in  addition  to  the  usual  one  of  $33,000, 
is  recommended. 

The  work  of  the  office,  and  that  of  those  under  its  jurisdiction,  ap- 
pears to  have  been  efficiently  i)erformed. 

There  1^  been  moved  and  deposited  into  and  at  legally  designated 
places  oiRiide  the  harbor  and  behind  bulkheads  in  the  neighborhood 
of  New  York,  during  the  fiscal  year  ending  June  30, 1802,  the  amount 
of  10,072,311  cubic  yards  of  niat<*rial,  mud,  city  refuse,  garbage,  cellar 
diit,  ashes,  acids,  lime,  and  other  matter  as  per  tlie  following  recaplta- 
lation: 


Placo  of  deposit. 


Kind  <if  material. 


Hudbaoy Mud,  ot<'. 

Befase  Buoy i  ( 'ity  n^fiisu,  garba|r(.,  etc. . 

Scotland  Liffht^hip Mud,  etc. 


Long  Island  Sound. 
North  Kiver 


.do. 


East  Hiver. . . 
Harlem  Kiver. 

HudHon  River do. 

lUritan  Rl  ver I do. 

Nevr  York  Bay I do. 

Staten  lAlaud  Sound ' t\o 


Dirt,  nshe^.  etc.,  l>cliiiid  bulkbea«ia  and  on  n\Mtn' 
for  filling. 

do. 

do  


Newark  Bay do 

Swinburne  Island do 

Pelham  Bay ' do 

Jamaica  Bay | do 

Shoal  Harbor,  New  Jerney I d<» 

Shrewsbury  River do 

PasMa ic  River , do 

Barron  iHland '  Aridu,  dfjid  uninuilH,  Hr.,  on  shon'  in  storo  . 


Total lo.o7*j.:ai 


AjDoant. 


CubUjfdt. 

5, 177. 17i 

1,038.237 

458,252 

790,986 

400.913 

aoa.975 

403,030 
139,650 
118,419 
OS.  806 
270,964 
237.364 


6,850 

4.961 

9.665 

175^655 

66,223 


Pennita  iaaued • 9,273 

Pi-om  tUe  foregoing  detailed  statement  it  will  be  seen  tliat  7,954,618 
cubic  yards  of  city  refuse,  mud,  etc.,  was  deposited  in  the  ocean  near 
the  mouth  of  the  harbor,  and  that  2,061,470  cubic  yards  of  cellar  dirt^ 
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ashes,  and  other  inoffensive  material  was  utilized  for  filling  in  behind 
bnlkheads,  reclaiming  land,  et<5.,  for  which  special  ]>ermit8  were  issued. 
The  following  is  a  statement  to  July  1,  1892,  of  the  appropriations 
made  for  *' prevention  of  obstnu'tive  and  injurious  deposits  within  tlie 
harbor  and  adjacent  waters  of  New  York  City"  : 

Appropriation,  1888-'89,  act  of  June  29,  1888 $30,000.00 

Expended  to  July  1,  1890 29,957.09 

Balance  July  1,1890 42.91 

Appropriation,  1889-'90,  act  of  March  2,  1889 34.070.00 

Expended  to  July  1,  1890 , 22,315.22 

Balance  July  1, 1890 Il,754.78 

Outfltandiug  liabilities,  contracts,  orders,  etc 8, 584. 04 

Balance  after  deducting  liabilities 3, 170. 74 

Appropriation,  1889-^90,  act  of  March  2, 1889,  for  the  purchase  or  construc- 
tion of  a  vessel 60,000.00 

Expended  to  July  1,  1890 : 36,520.00 

Balance  July  1, 1890 23,480.00 

Appropriation,  1890-'91,  act  of  August  30,  1890: 

For  pay  of  crew  and  maintenance  of  steamer  Argus $8, 000. 00 

Expended  to  July  1,  1891 6,379.08 

1,620.92 

For  pay  of  crew  and  maintenance  of  new  vessel  to  be  pur- 
chased or  constructed 10, 000. 00 

Expended  to  July  1,  1891 9,621.61 

378.39 

For  pay  of  inspectors  and  deputy  inspector,  office  force, 

and  expenses  of  office 15, 000. 00 

Expended  to  July  1,  1891 11,785.40 

3,214.60 

5,213.91 
Outstanding  liabilities 165. 00 

Balance  July  1, 1891 5,048.91 

Appropriation,  1891-'92,  act  of  March  3, 1891 : 

For  pay  of  inspectors  and  deputy  inspectors,  office  force, 

and  expenses  of  office $15, 000. 00 

Expended  to  July  1,  1892 10,609.52 

$4,390.48 

Outstanding  liabilities 2, 456. 05 

Balance  July  1,1892 1,934.43 

For  pay  of  crew  and  maintenance  of  steamer  Argus $8, 000. 00 

Expended  to  July  1, 1892 \ 7,093.75 

906.25 

Outstanding  liabilities 883. 22 

Balance  July  1,1892 23.03 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod $10, 000. 00 

Expended  to  July  1, 1892 8,6-16.34 

1,353.66 

Outstanding  liabilities 1, 312. 59 

Balance 41. 07 

Total  balance  appropriation  1891-'92 2,054.01 
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The  following  is  a  list  of  the  employes  of  tbis  office  July  1, 1892,  with 
date  of  their  appoiutmeiit,  rating,  pay,  and  station: 


Name. 

Kating. 

Pay. 

. 

StatioD. 

John  G.  Moriaon 

A.C.  Murnhv 

Chief  clerk  and  inspector 

Stenographer 

1,500 
750 
GOO 

1,200 

l,2tt0 
C03 
600 
900 
(»0 
900 
•00 
720 
900 
720 

1,200 
720 
360 
600 
720 

1,500 
480 
6O0 
600 

Oct.   21,1890 
Aug.  26, 1889 
Oct     3, 1889 

Office. 
Do. 

Aaron  Elliott 

11.  C.  Uairer 

Me-HsenKer 

TW*. 

Mai^ter  aud  deputy  inspector  . 
do 

Nov.    9,1889    Steamer  Argus. 

May     1,1890     f^t^Jtmt^rKimrotl. 

J  ames  Quirk 

li.  McGovern 

Pilot  and  deputy  inspet'tor. . . 
do * 

Feb.  13,1891 
Nov.    1,1890 
July  21, 1890 
Nov.    9,1889 
May  16, 1890 
Aug.  31, 1690 
May    1,1892 
June  13, 1892 
May  19,1891 
Dec.  25, 1891 
May  17,1891 
June  1.1892 
Apr.  27, 1892 
May  19,1891 
May    1.1890 
May  11,1692 
July    1,1890 
Julv    9,1890 

Do. 

F.  I.  Still  well 

Steamer  Argus. 
Launch  Active. 

G.  R.  Barker 

do 

William  HalUdav 

do 

T/aunch  Alerts 

Fred.  A.  l^ppan 

do 

Nimrod*s  launch. 

John  B.  Folan 

Fireman 

Laxuich  Active. 

Goorfire  Munihv  ...... . 

do 

Do. 

J  TTaft 

do 

Launch  Alertw 

John  Saunders 

do 

Do. 

Charles  Halliday 

K.  Hanmioud 

Euf^ineer 

Steamer  Argus. 
Do. 

Fireman 

R. Huml)er  ......... 

Second  deckhand  ..  ......  . 

Do. 

James  Bailev 

Cook 

Do. 

Bernard  Keuy 

Fireman 

Steamer  Nimrod. 

W  A.  Bloomer 

Chief  engineer.   ....  .  ... 

Do. 

C  harles  Kelly 

Fireman^  helper. 

Do. 

F.J.Wren... 

Carpenter 

Do. 

George  Wyman 

Cook 

Da 

I  strongly  recommend  that  two  additional  tugs  be  allowed  to  the 
force  of  this  office,  as  suggested  in  a  preceding  part  of  this  report. 

The  following  is  an  estimate  of  appropriation  required  for  service  of 
the  fiscal  year  ending  June  30, 1894,  by  the  supervisor  of  the  harbor  of 
New  York: 


Detailed  objects  of  expenditure,  and  explanations. 


Estimateid  |     Amount 
amount  that   appropriatod 
will  be  re-    for  fle<'Ml  y«ar 
quired  fur     eodiueJune 
eaeh  o^joot.        30,  1893. 


Prevention  of  obstructive  and  injurious  deposits  within  the  harbor  and 
ad^jacent  waters  of  New  York  City: 
For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses 

of  otnre 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod 

For  pay  of  crew  and  maintenance  of  steamer  Argus 

For  pui-chase  or  construction  of  two  8ti>ani  t ngs 

For  pay  of  crew  and  maintenance  of  two  steam  tugs  to  lie  purchased 
or  construeted 


Total . 


$20,000 
10,000 
10,000 
90.000 

24,000 


$15,000 
10.000 
H,000 


154,000 


33.000 


Very  respectfully,  your  obedient  servant, 

Frederick  Rodgers, 
Cajytainy  U,  8.  Navy,  SupervUor, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 


CORRESPONDENCE   RELATING   TO   DUMPING  OP  BALLAST  OFF  SANDY 

HOOK. 

Office  of  the  Supervisor  of  the 

Harbor  of  New  York, 

New  York,  December  ^%  1S91. 
General:  I  respectftilly  call  to  your  attention  that  it  is  the  practice 
of  manj;  of  the  inward  bound  frciglit  steamers  on  entering  this  i>ort  to 
discharge  their  ballast  outside  the  bar. 

I  have  lately  received  a  communication  from  the  pilot  commissioners 
on  this  subject,  and  they  have  requested  me  to  define  the  limits  of  thtj 
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• 
approaches  to  the  harbor  within  which  the  discharge  of  all  ballast  shall 
be  regarded  as  illegal. 

I  am  of  opinion  that  the  contimial  deposit  of  large  quantities  of  this 
material  near  the  entrance  of  the  harbor  will,  in  course  of  time,1>e  a 
source  of  danger  and  inconvenience  to  naTigation.  In  a  ease  recently 
reported  to  me  by  the  pilot  commissioners,  the  British  steamer  l/wr- 
tcorth  discharged  her  ballast  outside  the  bar;  and  the  pilot  states  that 
the  master  informed  him  that  he  was  ordered  l)y  his  owners  to  do  so 
outside  the  jurisdiction  of  the  United  States  authorities  before  entering 
port.  Four  hundred  tons  of  stone  were  thrown  overboard  from  this 
steamer  about  3^  miles  from  the  bar.  I  think  there  can  be  no  doubt 
that  the  dumping  of  such  large  quantities  of  stone,  or  any  other  heavy 
material  generally  used  for  ballast  in  7  or  8  fathoms  of  water  should  be 
prohibited. 

The  British  steamer  ElmtiUe  is  also  reported  by  one  of  the  inspec- 
tors of  this  office  as  having  discharged  her  ballast  about  5  miles  to  the 
southward  of  Sandy  Hook  light-ship.  From  the  best  information  at 
my  disposal,  I  believe  that  this  practice  is  almost  universal,  and  that 
in  some  instances  it  is  probable  that  vessels  are  discharged  much 
within  the  3-mile  limit. 

After  consultation  with  Lieut.  Col.  Uillespie,  United  States  Enguieer 
Corps,  the  officer  in  charge  of  the  improvement  of  the  harbor,  I  am  of 
the  opinion  that  no  deposits  of  balhist  should  be  i>ermitted  within  15 
miles  of  the  Sandy  Hook  light-ship,  or  in  less  than  16  fathoms  of  water, 
and  I  request  that  this  limit  may  be  approved  as  defining  the  adjacent 
waters  of  the  harbor. 

Very  respectfully,  your  obedient  sei'vant, 

H.  B.  R0BE8ON,  • 
Captain^  IT,  aS'.  Navy^  Supervisor. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineevHj  U.  *V.  A. 

[First  iudurBemeiit.J 

Office  Chief  of  Engineers, 
U.  S.  Army, 
December  24, 1891, 
Respectfully  submitted  to  the  Acting  Secretary  of  War  with  recom- 
mendation for  approval. 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 

War  Department, 
judae-advocate-general's  office, 

Washington,  D.  C.  Deamher  29,  1891. 
Respectfully  returned  to  the  SecFotary  of  War. 
Section  6  of  the  river  and  harbor  act  of  September  19, 1890  (20  Stat., 
453),  provides — 

That  it  shall  not  be  lawful  to  cast,  throw,  empty,  or  uiihulc,  or  Cinise,  sutter,  or 
procure  to  be  cast,  thrown,  emptieil,  or  unladen,  either  from  or  out  of  jiu^-  ship,  ve8- 
sel,  lighter,  bar«^c,  boat,  or  other  craft,  or  from  the  shore,  pier,  wharf,  furnace,  uiau- 
ufacturing  establishments,  or  mills  of  any  kind  wliatever,  any  ballast,  stouo^  slate, 
gravel,  earth,  rubbish,  wreck,  filth,  slabs,  edgings,  sawdust,  slag,  cinders,  ashes, 
refuse,  or  other  waste  of  any  kind,  into  any  port,  roa<l,  roadstead,  harbor,  haven, 
navigable  river,  or  navigable  waters  of  the  Unted  8tat<*M,  which  shall  tend  to  impede 
or  obstruct  navigation,  or  to  deposit  or  place,  or  cause,  snftV»v,  or  procure  to  be  depos- 
ited or  placed,  any  ballast,  stone,  slat<%  gravel,  earth,  rubbish,  wreck,  filth,  slabs, 
edgings,  gawdust,  or  other  waste  in  anv  place  or  situation  on  the  bany^fauA^iftivi- 
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•jjilile  watfi-s  when'  thr  saiuo  shall  l>e  Itable  U»  be  wiu^hccl  into  Huch  navigable  wat«r!«> 
either  by  ordinary  or  high  tides,  or  by  storms,  or  floods,  or  otherwise,  whereby  nav- 
igation Khali  or  nuiy  be  impede*!  or  obstriieted. 

80  far  as  regards  the  eastern  coast  of  North  America  it  lias  never 
been  claimed  on  the  part  of  the  United  States  that  its  territorial  Jiuis- 
diction  extends  beyond  3  miles  from  low  water  mark,  except  perhaps 
where  the  seaward  b<nuidary  may  be  drawn  from  headland  to  headland. 
(Wharton's  Intemational  Law  Digest,  volume  1,  ])aragraph  32.) 

The  supiTvisor  of  the  harbor  of  Kew  York  complains  of  the  dumping 
of  ballast  outside  the  bar  at  the  entrance  of  the  harbor  of  New  York  by 
vessels  entering  the  port,  which  he  says  will  in  the  course  of  time  be  a 
source  of  danger  and  inconvenience  to  navigation,  and  he  expresses 
the  opinion  that  no  deposits  of  ballast  8h<mld  be  permitted  within  15 
miles  from  the  Sandy  Hook  light-ship,  or  in  less  than  16  fathoms  of 
water. 

But  thp  territorial  authority  of  the  United  States  does  not  extend 
beyond  the  3  mile  limit.  The  discharge  of  ballast  inside  of  that  limit 
is  made  unlawful  by  the  sixth  section  of  the  act  of  September  19,  1890, 
and  <*an  be  prosecuted  under  tiie  tenth  se^'tion  of  that  act,  but  this  ter- 
ritorial jurisdiction  can  not  be  extended  beyond  the  3-mile  zone.  Tlu*, 
disciiarge  of  ballast  at  the  entrance  to  the  harbor  of  New  York  but 
outside  of  this  zone  is  evidently  an  evil  which  should  be  prevented,  but 
it  can  not  be  reached  in  the  way  proposed.  It  might  be  eftectid  by 
internatiunal  agreements  but  that  w<mld  i)robably  be  difficult  and  would 
in  any  event  take  a  long  time.  The  most  expeditious  way  of  providing 
a  remedy  would  seem  to  l>e  by  a<t  of  Congress,  not  undertaking  to  ex- 
tend the  tenitorial  Jurisdiction  of  the  United  States  beyond  the  3-mile 
zone,  but  sidijecting  the  oft'ending  vessel  to  certain  consequenc^es,  as 
for  example  the  right  to  receive  passengers  and  cargo  and  clear  from 
the  port. 

G.  Norman  Liebkr, 
Actlnfi  Judge- Ad voeate-GenrraL 

Wah  Department, 

December  3J,  1891. 
Respectfully  referred  to  the  honorable  ^Vttorney-General. 
Can  the  supervisor  of  New  York  Harbor  or  the  War  Department  in- 
terfere to  prevent  de|>osits  outside  the  harbor,  asindicatetl  herein,  and 
if  so  how,  and  to  what  extent? 

Tht'  iraportan<e  of  this  subject  is  the  excuse  for  presenting  it  to  the 
Attorney-Cencral.  Tiiese  tleposits  ought  to  be  prevented,  and  the  old 
idea  of  a  3  mile  limit  is,  or  ought  to  be,  exploded. 

L.  A.  Grant, 
Acting  Secretary  0/  War, 

[Fonrtii  iiidorHeuient.] 

War  Department, 

January  h\  l>i9i\ 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  indorsement  of  the  Acting  Judge  Advocate-General  and  the 
accompanying  letter  of  the  Attorney-General  of  this  date.  Let  the 
rule  of  actitni  bt*  acc(nding  to  the  exi)ressed  views  of  the  Acting  Judge- 
Advocat<»  (icneral. 
By  order  of  the  Acting  Secretary  of  War: 

John  Twebdale, 

eie/  Clerk. 
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letter  of  the  attorney  cienebal. 

Department  of  Justice, 
WanhingtoHj  D,  0.,  January  G^  1892. 

Sfr:  T  have  by  reference  the  letter  of  December  23,  written  by  H. 
B.  KobescMi,  sui>ervis(ir  oi'  the  harbor  of  New  Vork,  to  Geu.  Casey, 
('hief  of  KiigHH5ers,  with  the  indorsements,  t<mching  the  matter  of  the 
deposit  of  balhist  <mtside  of  New  York  Harbor,  anil  at  a  distanee  of 
more  than  3  miles  from  tlie  shore,  at  low-water  mark. 

You  ask  niy  oi>inion  as  to  whether  or  not  the  supervisor  of  the  har- 
bor, or  the  War  Department,  can  interfere  to  prevent  these  dejiosits. 

In  answer,  I  have  to  say:  I  know  of  no  statute  authorizing  such 
interference,  nor  of  any  power  to  so  interfere  in  the  absence  of  statute. 
The  indorsement  of  Col.  IJeber,  Acting  Judge- Advocate-General,  seems 
to  cover  the  subject-matter. 
Very  respect fn  11  v, 

W.  IT.  H.  Miller, 

Attorney  General, 

The  Secretary  of  War. 


riU)l*l>SKI>  I>KAKT  OF  AN  ACT  TO  PRKVKNT  TIIK  niMIMX*;  OF  BALLAST  OR  OTHKR 
Ill'LKY  MATKItlAL  IX  TIIK  AITK<>ACHi:s  TO  NKNV  YORK  lIAIiROiC  AND  liAV  OFF 
8AXDY   HOOK. 

tie  It  enacled  bif  Ike  Senate  and  House  of  Jivpresmtntiren  of  thr  Vniled  Siaien  of  America  in 
i  'ongi-ess  aeftcmbled.  That  aiiy  vessel  or  vessels  fnnii  wliich  may  l»c  dnini>ed  ortlisebargecl 
Inillast  or  <>ther  bulky  material  in  the  approaches  to  \e\v  Vork  Harbor  ami  Say 
M'ithhi  fifteen  milea  of  the  Saudy  Hook  light-sliip,  or  in  less  than  sixteen  fathoms  of 
water,  shall  not  be  allowed  by  the  eolleetors  of  customs  to  receive  paasengers  or 
cargo,  or  clear  from  New  York  or  any  port  adjacent  to  New  York  Harbor  and  Bay, 
for  the  period  of  six  months  from  the  time  of  the  commission  «»f  such  dumping  or  dis- 
charging of  ballast  or  other  bulky  niaterial. 

Sec.  2.  That  it  shall  be  the  duty  of  the  supervisor  of  the  harbor  of  New  York,  ap- 
pointed and  acting  under  the  provisions  of  an  act  entitled  **An  act  to  prevent  ob- 
structive au<l  injurious  de])osits  within  the  harbor  and  adjaciMit  waters  of  Xew  York 
City,  by  dumping  or  otherwise,  and  to  punish  and  prevent  such  oftV^nses/*  aiiproveil 
.Tmie  twenty-ninth,  eighteen  huiulred  and  eighty-eight,  to  detect  by  proper  measureH 
any  vessel  or  vessels  which  may  dump  or  discharge  ballast  or  other  bulky  nmterial 
within  the  limits  specified  in  the  foregoing  section  of  this  act,  and  upon  being  satis- 
lied  of  the  conunission  of  such  act  or  acts  to  report  the  same  to  the  ctdlectors  of  cus- 
toms at  portH  adjacent  to  New  York  Harbor  and  Bay  for  action  by  them  in  pursuance 
of  the  provisions  in  the  said  foregoing  secticm ;  aiid  the  provisions  of  the  said  act 
approved  .June  twenty -ninth,  eighteen  iiundred  and  eighty-eight,  and  the  jurisdiction 
ol  the  said  supervisor  of  the  harbor  of  New  York,  are  hereby  extended,  so  far  as  they 
are  applicable  and  consistent  with  the  provisions  of  this  act,  to  embrace  the  waters 
included  within  the  limits  specitled  in  section  one  of  this  act. 

Sec.  3.  That  the  collectors  of  customs  at  any  or  all  theport«  adjacent  to  New  York 
Harbor  and  Bay,  upon  receipt  of  information  from  the  said  supervisor  of  the  harbor 
of  New  York  that  any  vessel  or  vessels  have  dumped  or  <lischarged  ballast  or  other 
bulky  material  within  thelimitsspecified  in  section  one  of  this  act,  are  hereby  an thor- 
izetl  an<l  directed  not  to  allow  said  vessel  or  vessels  to  receive  passengers  or  cargo 
or  elear  from  the  respective  ports  within  six  months  from  the  time  of  commission  of 
such  damping  or  discharging  of  ballast  or  other  bulky  material,  as  provided  in  sev- 
tiou  one  of  this  ack 
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A  Ul»ama  River,  Ala.,  improvement  uf 

Albany,  Oregon,  construction  ot  bridge  across  Wil- 
Inmetio  Kiver  by  city  of - 

A  Ibemarlc  and  llaleigb  Kailroad  Company,  bridse  of. 

Alliemarle    Sonnd,  N.  C,  improvement    of  inlaud 
route  between  Norfolk  Harbor.  Ya.,  and 

Alexandria,  Va.,  construction  of  bridge  across  Hunt- 
ing Creek  at 

Alger  Slough,  Wash.,  constrnction  of  bridge  of  Wah- 
kiakum County  across , 

Allegheny  Bridge  Company,  bridge  of 

Allegheny  River,  Pa. : 

Bridge  at  Oil  City,  construction  of 

Bridge  at  Sixth  street,  Pittsburg,  construction  of 

Herr  Island  Dam,  constrnction  of 

Improvement  of 

Allowav  Creek,  N.  J.,  improvement  of 

Altamalia  River,  Ga.,  improvement  of 

Amite  River.  La,,  impr6vemeut of 

Anacostia  River,  I).    C,  establishment  of  hnrbos 
lines  in 

Anacostia  River,  D.  C,  examination  and  survey  of. . . 

Amicostia  River,  D.  C,  improvement  of * 

Anderson,  Harvey  W.  (schooner),  removal  of  wreck 
of 

Apalacbicftla  Bay,  Fl«.,  improvement  of 

Apala<;hicola  River,  Fla,,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Appofjuinnimink  River,  Dei.,  improvement  of 

Aquia  Creek,  Va.,  improvement  of 

Arkansas  River,  improvement  of 

Arkansas  River,  removal  of  obstruct  ionif  in 

Arthur  Kill,  K.  Y.  and  N.  J.,  impruvenient  of 

Arthur  Kill,  N.  Y.  and  N.J.,  modilicatiou  of  harbor 
lines  in 

Ashland  Harbor,  Wis.,  improvement  of 

Ashley  River,  S.  C,  impiovement  of 

AshtabTila  Harbor,  Ohio,  improvement  of 

Atkins  Bay,  Me.,  at  Phippsburg,  constnu-tiuu  of 

•    bridge  across 

Au  Sable  Harbor,  Mich.,  improvement  of '. 


Back  Cove.  Portland,-  Me.,  improvement  of  channel 
in 

Bagaduce  River,  Me.,  improvement  of 

Bjildwin  Ferry,  Miss.,  construction  of  bridge  across 
Big  Black  River  at 


Ballast,  dumping  of,  in  approaches  to  New  York 
Harbor,  and  recommendations  and  proposed  legi.4- 
lation  to  prevent 

Baltnnore  Harbor,  Md.,  improvement  of 

Bar  Harbor,  Me.,  construction  of  breakwater  at 

Barnstable  County,  Mass.,  construction  of  bridge 
across  Cohassot  Narrows  by  Plymouth  County 
and 


Barren  River,  Ky.,  operating  and  care  of  lock  and 
dam  on 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of. . 

Bastrop  Bavou,  Tex.,  construction  of  oridge  across  . 

Battalion  of  Kngineers 

Bay  City,  Wash.,  construction  of  bridge  across 
South  bay,  Elk  River,  at 

Bay  Ridge  Channel,  New  York  Harbor,  improve- 
ment or 

Bayonne,  N.  J.,  modification  of  harbor  linos  in  f^ront 
of 
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Bavou  CourtablHaii,  La.,  improvement  of 

Bayou  1)* Arbonno,  La.,  improvement  of 

Bayoii  LafourcliG, I<a.,  iniprovomcnt of  .......  -...' 

Jiayou  Macon,  La.,  improvement  of 

l^vou  Afnucliac,  La.,  improvomont  of 

• 

Bavoa  Pl.inueniine,  La.,  improvement  of  ., 

Bay  on  Plaqii<*miue,La.,prev(Hition  of  further  caving 
at  moutli  of - 

Bayou  Rondeway,  La.,  improvement  of 

Bayou  Teche,  La.,  improvement  of 

Bayou  Teche,  I/a.,  removal  of  wreck  in 

Bayou  Terrebonne,  La.,  improvement  of 

Bayou  Vidal,  La.,  improvement  of 

Beaufort  Uarbor,  N.  C  improvement  of 

Beaufort,  N.  C,  improvement  of  inland  waterway 
between  Xew  River  and 

Beaufort,  K.  C,  improvement  of  inland  waterway 
between  Newbem  and .'. . 

Beaufort  River,  S.  C,  improvement  of 

Beaver  River,  Pa.;  construction  of  movable  dam  in 
Ohio  River  below  mouth  of 

Belfaut  Harbor.  Me.,  improvement  of 

Bellamy  River,  X.  H..  improvement  of 

Belling'ham  Bay,  Wash.,  eMablinhnient  of  harbor  lines 
in 

Bi|5  Black  River,  Miss.,  at  Baldwin  Ferry,  construc- 
tion of  bridge  across .' 

Big  Black  River,  MisB.,  Improvement  of 

Big  Hatchee  River,  Tenn.,  improvement  of 

Big  Hocking  Itiver,  Ohio,  improvement  of           .  . 

Big  Sandy  River,  improvement  of  Levisa  Fork  of.  Ky . 
Big  Sandy  River,  improvement  of  Tug  Fork  of,  Vi\ 
Va.  ana  Ky .     . 

Big  Sandy  R'iver,  W.  Va.  nnd  Ky.,  improvement  ot. . . 
Big  Stone  Lake,  Minn,  and  S.  Dak.,  examination  and 
survey  of 

Big  Sunflower  River,  Miss.,  improvement  of 

Bills  to  authorize  construction  of  bridges,  examina- 
tion of 

- 

Biloxi  Harlwr,  MIas.,  iiiiprovemont  of 

Black  Ci-eek  Shoal,  Lake  Ontario,  survey  of 
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Black  Lake  Harbor,  Mich.,  improvement  of 

lilack  River,  Ark.  and  Mo.,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of 

Black  River,  La.,  improvement  of 

Bhu'k  River,  Mich.,  at  Port  Huron,  improvement  of. . 

Black  River.  Mich.,  improvement  of  mouth  of 

Black  Kivor,  Mo.,  impix)vement  of 

Black  River,  N.  C.,  improvement  of 

Black  Rock  Harl>or,  Conn.,  improvement  of 

Black  Warrior  River,  Ala.,  between  Tuscaloosa  aud 
Dauie.ls  Creek,  improvement  of 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge 

Bloo<1  River.  La.,  improvement  of 

Blutr  Creek,  MisD..  improvement  of 

Boanl  of  Engineers,  The : 

Members 

Members,  additional  duties  of 

l*erRonal  inspect  ions 

Report*  rennerc4 

Boards,  examinations  by : 

Delaware  Bay,  harlMir  of  refuge  near  month  of. . . 
Hudson  River,  N.  Y 

Pacific  coast,  deep  harbor  between  Points  Duine 
aad  Capistrano,  Cal 

Ship  canal  to  connect  lakes  Union.  Washington, 

and  Samamish  with  Piiget  Sound,  Wa.sh 

Boeuf  Bavou  (or  River).  La..  impr6vement  of 

Bogue  Cfiitto,  La.,  improvement  of 

* 

Bogne  Falia,  La.,  improvement  of 

Bogiie  Sonud,  N.  C,  miprovenient  of 

1toHt.4m  Bridge  Companv,  bridge  of 

Boston  Harbor,  Mass.,  improvement  of 

Boston.  Mass.: 

Bridge  iHitweon  Q  street  nnd  Castle  Island,  con- 
struction of,  bv  park  commissioners 

Bridges  across  Charles  River  at  Market  and 

Arsenal  streets,  reconstruction  of,  by  city  of. . 

Fortifications  fur  defense  of 

i^ 

Mininj;  casemates  at , 

e 
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BoaIod,  Pa.,  consiructiou  of  bridge  nrross  Yoiigliio- 
gheny  River  at , . 

Ifoiinie,  Ma88.,  construction  of  bridge  acrcws  Cobas- 
set  Narrows  at  towu  of 

Brady,  Agatbn  (canal  Iwnt),  rt'inoval  of  wrwk  of 

Bmndywiuo  Crcclt  at  Wilmington,  Del.,  constnic- 
tion  of  bridge  across 

Bru/oria  County,  Tex.,  construction  of  bridges 
acro.H8  Baetron  and  (Miooolato  bayons  by 

Brazos  River,  Tex.,  below  Waco,  examination  of. . . . 

BrazOM  Santiago  Harbor,  Tex.,  improvement  of 

Breakwaters,  etc.,  occupancy  or  ii^urj'  of 

J^reton  Bay,  Md.,  improvement  of  barbor  at 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bridges  across  navigable  waters,  construction  of. . . . 

Bridges,  examination  of  bills  to  anthorizc  construc- 
tion of 

Bridges  obstructing  navigation 

Bristol  landing,  Md.,  coriatruction  of  bridge  across 
Tatuxent  River  near 

Broadkiln  River,  Del.,  improvement  of 

Brooklyn,  N.  Y.,  bridge  obstructing  Newtown  Creek, 
at  Meeker  avenue 

Brooks  Slougb,  Wash.,  construction  of  bridge  of 
Wahkiakum  County  across 

Browneys  Island,  Me.,  removal  of  wrtHik  off 

Browns  Jreek,  X.  T.,  Improvement  of 

Bruc«  (bark),  removal  of  wreck  of 

Brunswick  Harbor,  Ga.,  improvement  of. 

Brunswick  Outer  Bar,  Qa.,  examination  and  survey 
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of.. 


Biickhannon  River,  W.  Va.,  improvement  of 

Budds  Inlet,   Wash.,  examination  and  survey  of  . 

OU-mpia  Harbor  to  deep  water  in ' 

Buflalo  Bayou,  Tex.,  at  Houston,  bridges  obstruct-  I 


ing. 


JkitValo  Bayou,  Tex.,  improvement  of 

Buffalo  Bluff,  Fla.,  reconstruction  of  bridge  across 

St.  Johns  River  at 

Buffalo  Harbor,  N.  Y.,  imi)rovement  of 

liuildings  and  grounds,  public,  improvement  and 

cjiro  of 

Burlington  Harbor,  Vt.,  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  improvo- 

nient  of 
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Cache  River,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  imnrovoment  of 

Calcasieu  River,  La.,  improvement  of  mouth  and 

pa.ises  of 1 

California,  department  of,  report  of  engineer  officer..' 

Caloosahatchee  River,  Fla.,  impn>vement  of | 

Calumet  Harbor,  111.,  improvement  of ; 

Calumet  River,  III.  and  Ind.,  improvement  of j 

Cambridge  Harbor.  Md.,  improvement  of I 

Camden  Harbor,  Me.,  improvement  of 

(^amden  Horse  Railroad  Comi»any,  bridge  of i 

Camden,  N.  J.,  bridge  of,  obotruc'ting  Coopers  Creek. 

Camden,  N.  J.,  improvement  of  harbor  at ' 

Camp.  Hugh  N.,  and  D.  E.  S<»ybel,  bridge  of 

Canals,  etc. :  I 

Allegheny  River,  construction  of  Herr  Island  I 

Dam.  Pa 

Cascailes  Canal,  Columbia  River,  Oregon,  con-  j 

struction  of 

-  Coosa  River,  (ra.  and  Ala.,  operating  and  care  of  ' 

locks  and  dams  on 

Des  Moines  Rapids  Canal  and  Dry  Dock,  oiierat- 

ing  and  care  of 

fox  River,  Wis.,  operating  nnd  ca,re  of  locks  and 

dams  on 

Great  Kanawha  River,  W.  Va.,  open»ting  and 

care  of  lo.-ks  and  dams  on 

Green  and  Barron  ri  vers,  Ky.,  operating  and  core  ' 

of  locks  and  dam.s  on ] 

Illinois  and  Mtssissii)i>i  Canal,  111.,  construction 

of ' 

Illinois  River,  HI.,  oiM<>nitiug  ami  care  of  La  i 

Grange  I^ock  and  Dam 1 

Kentucky  River,  K}*.,  operating  and  careofl<K*ks  j 
And  dams  on I 
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Canuls,  etc. — Continned. 

Lakp4)  Union,  Washington,  and  Samaniiflh,  with 
ru«;ct  Soanfl,  AVash.,  examination  for  a  Hhip 

canal  to  connect 

IJttlti  Kanawha  River,  W.  Va.,  operating  and 

care  of  lock  and  dam  on 

LouiAvlUe  and  Portland  Canal,  Ky.,  operating 

and  ciire  of 

Mononsahcla  River,  operating  and  care  of  Locks 

and  Dams  Noa.  8  and  9 

Monongahela  Kiver,  jiurchase  of  Ix>ck  and  Dam 

^'o.0 

Monojigahela  lUver,  purchase  of  Lock  and  Dam 

No.  7; 

Muhcle  Shoals  Canal,  Tonnessee  River,  operating 

and  caro  of 

^[iiskingum  River,  Ohio,  operating  and  care  of 

ice-harlwr  lock  at  mouth  of 

Mnnkingum  Rivor,  Ohio,  operating  and  care  of 

lofkH  and  dams  on 

Ohio  River,  construction  of  movable  dam  below 

mouth  of  B*-'aver  River,  Pa 

Ohio  River,  operating  and  carv  of  DaviH  Island 

Dam,  Pa : 

Portage  Lake  and  Lake  Superior  canals  across 
Keweenaw  Point.  Mich.,  improvement  and  op- 
erating and  ca'-e  of 

Rules  and  regulations  for  use  of,  recommenda- 
tions and  ]»ioposed  legislation  for  establish- 

uiont  and  enforcement  of 

St.  (!lair  i^'lats  Canal.  Mich.,  improvement  of 

St.  (;iair  Flats  Canal,  Mich.,  operating  and  caro 

of 

St.  Marva  Falls  Canal,  Mich.,  operating  and  caro 

of . . . ." 

(auapit^it  Channel,  Mass.,  examination  and  sturvey  of. 

(Janui-sie  Bay,  N.  Y.,  improvement  of T 

( 'auarsie  Bay,  N.  Y..  use  of  dike  in 

Caney  Fork'Kiver,  Teun.,  impiwcment  of. 

(;a]>e'Ann,  Mass.,  construction  of  harbor  of  refuge  at 

Sandy  Bay 

(.'ape  ('harles  City,  Va.,  improvement  of  harbor  and 

nppn)a4-he8  of 

( ':\\H'  Fear,  Northeast,  River,  N.  C,  improvement  of. . 
(■a|-o  Fear  River,  N-  C,  above  Wilmington,  Improve- 
ment of 

Captj  Fear  River,  N.  C,  at  and  below  Wilmington, 

improvement  of 4 

CupLstrano,  Point.  Cal.,  and  Point Dume,  Ca\.,  exami- 
nation for  deep  harbor  on  P^icitic  coast  between . . . 
CawadcH  Canal,  ('olumbia  River,  Oregon,  construc- 

I  ion  of 

('aHomates,  mining,  constmotiou  of 

(.;aH]ier  River.  Ky,^  near  its  mouth,  bridge  obstnu^ting. 
('a<<tli)  Island.  Boston  Uai'bor.  Mass.,  construction  of 

liridgn  between  Q  street,  Boston,  and 

( 'i'dsir  Bayou.  Tex.,  improvement  of x 

<  'edar  Keys  Harbor,  Fla.,  improvement  of 

Odar  River  Harbor,  Mi<'h.,  improvement  of 

(  linm]daiu.  Lake,  break wat^^r  at  (lOrdon  Landing,  Vt. 
CliamplHiu,  Lake,  breakwater  at  Rouse  Point,  K.  Y.. 
Cliamplnin,  Lake,  N.  Y.  and  Vt.,  improvementof  nar- 
rows of 

Charles  River,  Mass.,  at  Market  and  Arsenal  streets, 

Bo.ston.  recon.<il  ruction  of  bridges  across 

Cliarle.s  River,  Mass.,  improvement  of 

Ciiurlestou  Harbor,  8.  (;..  improvement  of 

f 'liarlestjm,  S.  ('..  constniction  of  mining  casemate  at. 

('harU'voix  Harbor,  Midi.,  improvement  of 

r!harlottc  Harbor,  Fla.,  improvement  of 

Charlotte  Harbor,  N.  Y.,  impi-ovcmont  of 

( 'harlotto  Harbor,  N.  Y.,  injuries  to  piers  at 

Charts  of  Northern  and  Northwestern  lakes,   cor- 

nstion,  printing,  and  distribution  of 

( 'hat ham  Harbor,  Mass.,  improvement  of 

Chattahoochee  River,  Ga.  and  Ala.,  improvementof. 

( "heat  River,  W.  Va.,  imurovement  of 

Cheb<»ygan  Harbor,  Mien 

( 'hefuiicto  River,  La.,  improvement  of 

Chehalis    County.   Wash.,   construction   of  bridge 

arro.MH  Chehalis  River  at  Elbow  Riffle  by 

Chehalis  Ccmntv,  Wash.,  construction 'of  bridge 
across  Simih  'l^•.\y,  Elk  River,  between  Bay  City 
aijd  Laidluw,  hy\ ,, „ \, 
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Subject. 


Chebalifl  liiver,  Wa»b.,  at  the  Elbow  Riffle,  constrnc- 
tion  of  brid/je  acro^is 

Chohalifl  River,  Waab.,  Improvement  of 

Cherry  laland  Marah  Company,  bridge  of 

Cherrystone  Inlet,  Va.,  improvement  of 

Chesapeake  Bay,  examination  and  survey  for  harbor 
of  rofnee  in  Lvnnhaven  Bay,  Va.,  nl  foot^f 

Clieater  Kiver,  Md.,  improvement  of 

Cliicafco  and  North-Weatem  Railway  Company, 
bridge  of 

Chicago  and  West  Michigan  Railway  Coroi»any, 
bridge  of * 

Chicago  Harbor,  111.,  improvement  of 

Chicago,  III.,  construction  of  bridge  across  West 
Fork  of  South  Branch  of  Chicago  River  on  South- 
west Bonlevard  by  city  oC 

Chicago,  111.,  reanrvey  6t  lake  front  at 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company, 
bridge  of 

Chicago,  Peoria  and  St.  Louis  Railway  Company, 
bridge  of 

Chicago  River,  III.,  construction  of  bridge  across 
West  Fork  of  South  Branch  of 

('hickahominv  River,  Va.,  Improvement  of 

(.■hickasahay  "River,  Miss.,  improvement  of 

(liief  of  Engineers,  ofHce  of  the 

ChincoteagneBay,  Va.,  improvement  of  inland  water- 
waj-  between  Delaware  Bay  and 

Chlpiiewa  River,  Wis.,  at  Durand,  bridge  obstructing. 

Chiptiowa  River,  Wis.,  including  YeltowBanka,  im-  ' 
provement  of 

Chippewa  River,  Wis.,  near  Red  Cedar,  reconstruc- 
tion of  bridge  across 

Cliippewa  RiA'or,  AVis.,  surveys  for  reservoirs  at 
sources  of 

Chippewa  Valley  Bridge  Company,  bridge  of 

Chitto,  Bogue,  La.,  improvement uf 

Chocolate  Bayou,  Tex.,  construction  of  bridge  across. 

Choctawhatchec  River,  Fla.  and  Ala.,  iniprovementof. 

Choptank  River,  Md.,  improvement  of 

Christiana  River,  Del.,  in  New  Caatle  County,  recon- 
struction of  bridge  across 

Christmas  Point,  Tex.,  examination  and  survey  of 
West  Bay  and  Oyster  Bay,  near 

Cincinnati  and  Covington  Rapid  Transit  Company, 
bridge  of 

Cinciunati,  Ohio,  construction  of  briilge  across  Ohio 
River  at 

Clackamas  Rapids, .Oregon,  examination  and  survey 
of  Wilhimet  te  River  at 

Clarendon,  Ark.,  examination  and  survey  at 

Clark  River,  S.  C.,  imi)rovement  of 

Clatsop  County,  Oregon,  construction  of  bridge 
across  Walluski  River  by 

Cleveland  Harbor,  Ohio,  improvement  of , 

Clinch  River,  Tenn.,  improvement  of , 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coast«r  Harbor  Island,  R.  I.,  improvement  of  cove 
and  waterway  near 

Cobbs  Island,  Va.,  removal  of  wreck  off 

Cocheco  River,  N.  H.,  improvement  of. , 

Cohasset  Narrows,  Mass.,  construction  of  bridge  of 
Plymouth  and  Baiiistable  i^onnties  across 

Columbia,  department  of  the,  report  of  engineer 
officer 

Columbia  River,  Oregon  and  Washington : 

Cascades  Canal,  construction  of 

Kxamination  and  survey  of,  between  mouth  of 

Willamette  River  and  Vancouver 

Examination  and  survey  of  Willamette  and  Co- 
lumbia rivera  below  Portland,  for  25* foot  chan- 
nel 
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Gauging ^ 

Harbor  Tinea  at  Vancouver,  establishment  of 

Improvement  of,  between  head  of  Rock  Island 
Rapids  and  fool  of  Priest  Rapids 

Improvement  of  Columbia  and  Willamette  riv- 
ers below  Portland 

Improvement  of  mouth  of 

Improvement  of  upper  river 

Survey  of  upper  river , 
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Subject. 


Colambiana,  Bl.,  coDstrnction  of  bridge  across  Illi- 

nola  River  at 

Commencemeiit  Bay,  Wash.,  at  Tacoma,  bridge  ob- 


stmctine 

Compton  Creelc,  N.  J.,  improyemcnt  of . 


Conecnh  River.  Fla.,  improvement  of. 

Congaree  River,  S.  C.  improvement  of 

Conneaut  Harbor,  Ohio,  examination  and  survey  of  . 
Connecticut  River: 

Improvement  of 

Improvement  of,  above  Hartford,  Conn 

Improvement  of,  below  Hartford,  Conn 

Contentnia  Creek,  K.  C,  improvement  of -... 

Cooper  River,  S.  C.,  removalof  wrecks  in 

Coopers  Creek,  K.  J.,  at  Camden,  bridge  obstructing. 
Coos  Bay,  Oregon,  improvement  of  entrance  and 

harbor  at 

Cooaa  River,  Ga.  and  Ala. : 

Improvement  of 

Imprpvement  of,  between  Rome,  Ga.,  and  East 
Tennessee,    Virginia   and   Georgia   Railroad 

bridge •. 

Improvement  of,  between  Wetumpka,  Ala.,  and 
!Last  Tennessee,  Virginia  and  (xeorgia  Rail- 
road bridge 

Operating  and  care  of  locks  and  dams  on 

Coquflle  River,  Oregon,  improvement  of 

Corouado,  Cal.,  establishment  of  harbor  lines  .it 

Coronado  North  Island,  Cal.,  establishment  of  harbor 

lines  at *. 

Corps  of  Engineers : 

Chanfires  during  the  year 

Distribution  of  officers 

Laws  of  62d  Congress,  Ist  scs-sioii,  affecting 

Number  of  officers 

Officers  detache<I 

Statement  of  rank  and  duties  of  officers 

Corvallis,  Oregon,  examination  ami  survey  of  Wil- 
lamette River  near ; 

Courtableau.  Bayou,  La.,  improvement  of 

Covington,  K3^,  construction  of  bridge  across  Lick- 

ine  River  at 

Covington,  Ky.,  construction  of  bridge  across  OIilo 

River  at...... 

Cowlits  River,  Wash.,  at  Toledo,  construction  of 

bridge  across 

Cowlitz  River,  Wash.,  improvement  of ^ 

Crookston,  Minn.,  examination  and  survey  of  Red 

River  of  the  North  and  tributaries  above 

Crossover    Light,  St.  Lawrence  River,  N.  Y.,  re- 
moval of  shoals  near 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of. 

Above  month  of  the  Jelllco ! 

Above  Nashville,  Tenn 

Helow  Nashville,  Tenn 

South  Fork  of,  Kv 

Cumberland  Sound,  ( »a..  Improvement  of 

Currituck  County,  N.   C,  bridge  of,  obstructing 

Tails  Creek..... *. 

Currituck  Sound,  N.  C,  improvement  of 

Cnttvhunk  Island.  Mas.s.,  examination  and  survey 

of  Cannpitttit  Channel,  near *. . 

Cuyahoga  River,  Ohio.    {See  Cleveland  Harbor.) 
Cypress  Bayou  and  lakes  between  JelTerson,  Tex., 
and  Shre veport.  La.,  survey  of 


Parti. 


Dams  and  lo<>.k8.    (See  Canals.) 

D'AriMmne.  Bayou,  La.,  improvement  of 

Darieu  Harlior,  Ga.,  improvement  of , 

Darieii  Harbor,  Ga.,  removal  of  wrecks  in 

DavidM  Island,  Now  York  Harbor,  sea  waII  and  eui- 

baukinent  at 

Davis  iHland  Dam,  Oliio  River,  Pa.,  opt^rating  and 

care  of .^ 

De  IVre,  Wis.,  <on.Htriic(iuu  of  bridge  across  Fox 

Ri Vf r  and  Government  canal  nt 

Dt'hiwurc  Buy : 

Dilawarc  Bieakwati-r 

Hurlwrof  reliige  ni'ar  nioutli  of.  fxiim  I  nation  for. . 

I<e  harlior  ut  h»'ajj  of,  couMtnirt ion  of 

l..eweH,  Del.,  cuuntrucilou  uf  iruu  pier  near 
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DolttWiM^  Ba}- — C'outiiinpd  :• 

Waterway  iK'twcouChiucotcagiicBny,  Va.,  ami, 
iniproveiiioiit  of 

Ilelawaru  Breakwater,  Del.,  '.mproY^ment  of 

Delaware  Kailroatl  Company,  bridge  of 

Uelaware  River,  Pa.  and  N.*  J.,  at  Philailelpliia,  ira- 
proveineiit  of " 

Delaware  River,  Pa.  and  X.  J.,  improvement  of 

D<*lHwaie  River,  Pa.  and  N.  J.,  removal  of  wreck  at 
Philadelphia — 

Deiiartment  of  California,  report  of  engineer  officer . . 

Department  of  the  Columbia,   report  of  engineer 
omcer 

Department  of  the  Minaoari,  report  of  engineer  officer . 

Department  of  the  Platte,  report  of  engineer  officer. . 

Departments,  military,    reconnoissancea,    explora- 
tiona,  and  surveys  in ■ .  ■ 

Depot,  Engineer 

Dea  Chutes  Kiver.  Waah.,  near  Olympia,  examina- 
tion of 

Des  Moines  Rapitls  Canal  and  Dry  Dock,  operating 
and  care  oC 

Dea  Moines  Rapids,  Mississippi  River,  improvement 


of.. 


Detroit  River,  Mich.,  improvement  of 

District  of  Colupibia,improvemcntand  care  of  public 
buildings  and  grounds 

District  of  Columbia,  water  supply  of 

Division  engineers 

Divisions,  engineer 

Doboy.  Ga..  and  Siipelo,  Ga.,  examination  and  survey, 
of  inside  route  between 

Dry  doclc  at  St.  Marys  Falls  Canal,  Mich 

Dry  dock.  Des  Moines  Rapids,  operating  and  care  of. 

Duck  Island  Harbor,  Conn.,  improvement  of 

Dulutb  Harbor,  Iklinn.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entrance  of. 

Dulutb  Harbor,  Minn.,  improvement  of 

Dulutb,  Minn.,  con.stniction  of  bridge  across  canal 
at  entrance  of  Duluth  Harbor  by  city  of .'. . 

DuTuth.  Red  AViug  and  Southern  Railroad  Company, 
bridge  of 

Dume,  Point,  Cal.,  and  Point  Capintrano,  Cal.,  ex- 
amination for  dee])  harbor  on  Pacific  coast  between . 

Dumping  of  ballast  in  approaches  to  New  York  Har- 
bor, and  rocummendationM  and  proposed  legislation 
to  prevent 

Dunkirk  Harbor,  X.  Y.,  improvement  of 

Durand,  Wis. .  bridge  obstructing  Chipiie  wa  River  at . 

Dnwaniish  River,  wash.,  construction  of  bridgo 
across 


Ragle  Harbor,  Mich.,  improvement  of 

East  Chester  Creek,  y.  Y .,  improvement  of 

East  River,  N.  Y..  establishment  of  harbor  lines  in 

East  River,  N.  Y.,  improvement  of 

Eastern  Branch  of  the  Potomac.  (See  Anacostia  River.) 
Ebey  Slough,  Wash.,  con.<)tructioii  of  bridge  across.. 
Echo  Har])or,  Now  Ro<>.hello,  N.  Y.,  improvement  of. . 
Edgartown,  Marthas  Vineyard,  Mass.,  impruvemeiit 

of  inner  harbor  at 

Edisto  River,  S.  C,  improvement  of 

Elbow  Jtifflc,  Wash.,  construction  of  bridge  across 

( 'hehalis  River  at 

Elizabeth  River,  N.  J.,  improvement  of 

EHxabcth  River,  Va.,  moditication  of  harlior  lines  at 

Njirfolk  navy-yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  Jtiver  Mills,  construction  of 

In'idgc  across 

Elk  River,  Md.,  improvement  of. 


Elkjiiver  Mills,  Ala.,  construction  of  bridge  across 
EiK  River  at 
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Elk  River,    Wash.,  construction  of  bridgo  ac'ross 

South  Bay  

Elk  River,  w .  Va.,  improvement  «)f 

Klk  Kiver,  W.  Va.,  obstructions  in 

Engineer  dei>ot 

Engineer  di  visions 

Engineer  school.  United  States 

Engineers,  battalion  of 
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Subject. 


Enjriueera,  Con^s  of.    {See  Corps  of  Engiiiocrs.) 

Ku>5lnfi>r»,  division 

Engineers,  Ihe  Bonrd  of.  (Sre  Boarrl  of  Engineers, 
Tho.) 

Erie  Harbor,  Pa.,  improvement  of 

Erie   Harbor,  Pn.,  preservation  and  x»rotcction  of 

Prettque  Tale  Poiilu.sula 

Erie,  Lake,  survey  of  shoals  oft"  PelAe  Spit  Light- 

houKO,  Littles  Point,  aiul  Waverly  Slioai 

Erie,  Lake.    (See  also  Xorthern  and  Xortliwestorn 
lakes.) 

;£:soainbia  River,  Fla.,  improvement  of ■ 

Estimates : 

Engineer  depot 

Fortifications 

Mississippi  River  Commission 

Missouri  River  Conuui.H.-sion 

New  York  Harbor,  sni)ervision  of 

Northern  and  Korthwcstcru  lakes,  charts  and 

surveys  of \ 

Public  buiUtings  and  grountls  and  Washington 

Monument,  Washiuttlon,  I).  C 

River  and  harbor  improvements 

Surveys  and  rcconnoii|sane«8,  and  puhlicution  of 

maps 

Washington  Aqneduet 

Yellowstone    National  Park,  construrtiou  and 

improvement  of  roads  and  bridges  in 

Everett,  Wa.sh.,  construction  of  bridge  across  Snoho- 
mish River  at 

Everett,  Wash.,  Land  and  River  Improvement  Com- 
pany of,  bridge  of 

Explorations  and  reconnoissances « 

F. 

Firlrhaven,  Wash.,  establishment  of  harbor  Hues  at  . 

Fairlee  Cret«k,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Fairport  Harbor,  Ohio.     (*><•  aho  (trand  River.) 

Falia,  Bogue,  La.,  improvement  of 

Falls  of  Ohio  River,  inipixivement  of 

Falls  of  Ohio  River,  improvement  of  Indiana  Chute. 

Feather  River,  Cal.,  improvement  of  ^ 

Fellows,  Bertha  J.  (.schooner),  removal  of  wrwk  (»f. . 
F«-rgii8  Falls,  Minn.,  examination  and  survey  of  Red 

River  of  the  North  and  tribiit^vius  above  .* 

Femandina,  Fla.,  and  Savannah,  (ia.,  examination 

and  survey  of  inside  routo  l)et  ween 

Ferndale,  W'ash.,  construct  ion  of  bridge  across  Nook- 

sack  River  at 

Fishing  Creek.  N.  ('.,  im])rovemeiit  of 

Fish  wavs  at  ( I  real  Falls,  l*otoiiiac  River,  ereetionof . 
Five-Mife  RiA'er  Harbor,   Conn.,  et^tabliHlimcnt    of 

harbor  lit  ea  at 

Five-Mile  River  Harbor,  Conn.,  improvement  of 

Flint  River,  (i.i..  iinpn)\omeiit  of 

Flushing  Bay,  X.  Y.,  imj^rovement  of 

Forkwl  Deer  Rivi-r,  Teuii.,  improvement  of 

Fort  Bayou,  Miss.,  at  Ocean  Springn,  oonstruclion 

of  bnMge  aeros-s 

Fort  iti  eat  ion  8 

Allotments 

Appropriations 

Estlmatrs  for  1S'.W-"1)4 

Mining  iUisemates 

Siies  for,  accpiisiHoii  of 

Fourche  le  Fevre  River,  Ark.,  improvement  of 

Fox  River,  Wis: 

Bridge  acrosH  Portage  Canal,  rwonst ruction  of  . 

Bridge  at  I)e  Pero  across  (iovernmenl  canal  and, 
construction  of 

Bridge  at  Oshkosh,  construction  of 

Improvement  of 

( >perat  ing  and  cnrc  of  lo<-ks  and  dams  on 

Fraiilvfort  County,  Ky.,  bridge  of,  ol>strueiiug  Ken- 
tucky River 

Frunklort  Harlnir,    Mich.,   injury  to  (Sovernment 

si'ow  at r 

Frankfort,  Tvy.,  bridge  of  city  of,  obstructing  Ken- 
tucky River 

Fniiiklort.  Mi<'1i.,  improvenu-nt  of  luirlior  at 

Franklin.  La..  uMiun.il  of  wnrk  luar 

rrench  Rroad  lJiv»T,  I'rnn.,  int|irov«<nieiit  ul 
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Galveston  Bay,  Tex.,  improvement  of  ship  cliannci  in 
Galveston    Conntj',   IVx.,    construction    of   fn-ldgo 

across  Weflt  Bay  by '. . 

Galveaton  Harbor,  Tex.,  improvement  of  entrance  to.  I 
Galveston,  Tex.,  examination  ami  survey  of  \Ve.«*t  \ 

Bay  from  Christmas  Point,  near i 

Gancly,  Edith  T.  (schooner),  removal  of  vfreck  of 

Gascona<lo  River,  Mo.,  improvement  of ; 

Gasper  River,  Ky.,  near  its  mouth,  bridge  obstruct- 


225 


407 
2*24 


llifl 


Ganiey  River,  W.  Va.,  construction  6f  bridge  acroMs. 

Ganley  River,  W.  Va..  improven^ent  of 

Georgetown  Harbor.  S.  C.  improvement  of 

Glen  Cove  Harbor,  X.  Y.,  improvement  of 

Gloacester  Harbor,  ^Mas.s.,  improvement  of 

Gordon  Landing,  Lake  Cham}imin,  Vt.,l>reakwsterat. 

Governors  Island,  New  York  Harbor,  sea  walLs  at. .. 

Gowanns  Bay.  N.  Y.,  improvement  of 

GowanusCret'k  ('hannel.Jfew  York  Harbor,  improve- 
ment of 

Grand  Haven  Harbor,  Mich.,  improvement  of ..... . 

Grand  Marais.  Mich.,  Improvement  of  harbor  of  ref- 
uge at 

Grand  Marais.  Minn.,  improvement  of  harbor  at 

Grand  River,  Mich.,  below  Grand  Rapids,  examina- 
tion and  survey  of 

GrAnd  River,  Ohio,  below  Richmond,  examination 
and  survey  of 

Grand  River,  Ohio.    {See  alio  Finrnort  Harlior.) 

Grave.^end  Bay,    N.  Y.,    establisbmcut  of  harbor 
lines  in '. - 

Gravesend  Bav,  N.  Y.,  removal  of  wreck  in 

Great  Chazy  Stiver,  N.  Y.,  improvement  of 

Great  Falls,*  Potomac  River,  erection  of  fishways  at. 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.Va.,  imury  to  cliannela 
and  improvements  in : 

Gresit  Kanawha  River,  AV.  Va.,  operating  and  c«re 
of  locks  and  dams  on 

Great  Lakes.  (5#<?Northern  and  Northwestern  lakes.) 

Great  Miami  embankment,  Ind 

Great  Pedee  River,  S.  C,  improvement  of 

Great  Pedee  River,  S.  C,  near  Society  Hill,  bridge 
ob.structing 

Great  Sodns  Bay,  N.  Y.,  iinpn»veraent  of  liarbor  at. 

Green  Bay  Harbor,  Wis.,  improvement  of \ 

Green  Jacket  Shoal,  Providence  River,   R.  I.,  re-  I 
moval  of ■- I 

Green  River,  Ky.,  operating  and  caro  of  locks  and 
dams  on 

Groenport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay,  R.  I.,  improvement  of 

Grease  Pointe 'Channel,  Mich.,  improvement  of 

Gulf,  Colorado   and  Santii  Fe  liailway  Company, 
bridge  of 

Guyandotte  River,  W.  Va.,  improvement  of 


H. 


Hampton  Creek  and  Bar,  Va.,  improvement  of 

Hampton  Roails,  Va.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va.,  fortifications  for  defense  of 

Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

Ana<:ostia  Oliver,  WasJiington,  1).  C 

Bellincham  Bay,  Wasli 

Five- Mile  River  Harbor,  Conn 

New  York  Harbor  and  adjacent  waters 

Norfolk  navy -yard,  Va 

Olyinpia,  Wash 

Portage  Lake,  Mich 

Portland,  Oregon 

San  Diego  Harbor  and  ail.jaceut  wHfer.M,  Cal 

San  Pedro,  Wilmington  Harbor,  Cal 

Vancouver,  Wash 

Harlem  River,  N.  Y.  : 

Bridge  at  Broiwlway,  New  York,  construction  of. 

Briilge  at  Fouith  avenue,  New  York,  construc- 
tion of 
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Harlem  River,  N.  Y.— Continued. 

Bridge  (temporary)  at  156th  street,  New  York, 

con8tru(;t{on  of  * 

Impro\  emcnl  of 

Harlowe  River.  X.  C,  improvement  of 

HarrsBeekot  River,  Me..  Improvemeut  of 

Havuna,  III.,  construction  of  brid<;e  a4'ross  lUinoin 
River  at 

Havre dc  Grace,  Md.,examination  and  siirvey  of  Sus- 
quehanna River  above 

Havre  de  Grace,  Md.,  improvement  of  SaBqnehauna 
River  near 

Hay  Lake  Channel,  St.  Marys  River,  Mi«di.,   im- 
provement of 

Hell  Gate,  N,  Y.,  improvement  of 

Herr  Island  Dam,  Allegheny  River, Pa.,  construction 
of. 


Hiawassee  River,  Tenn.,  improvement  of 

Highland  Reach,  N.  J.,  couittrnction  of  bridge  across 

Shrew«bnry  River  at 

Hingham  Harl>or,  Mass.,  improvement  of 

Hog  Island,  Va.,  removal  of  wreck  off *. . . 

Holiand  Harlwr.  Mich.,  improvement  of 

Holmes  River,  Fla..  improvement  of 

Honsatonic  River.  Conn.,  improvement  of 

Houston,  Tex.,  city  and  railway  bridges  obstructing 

Rutfalo  Bayou 

Hudson  River.  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  near Twentv-thinl  street,  Xew 

York  City,  construction  of  briAce  aeroas 

Ixudson  River,  N.  Y.,  report  of  board  on  improve- 
ment of 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of. .. 
Hunting  Creek,  Va.,  at  Alexandria,  construction  of 

bridge  across 

Huntington  Harbor,  X.  Y.,  improvement  of 

Huntress  (schooner),  removal  of  wre<-k  of 

Huron  I^ake,  improvement  of  harbor  of  refugo  at 

.Sand  Beach,  Mich 

Huron,  Lake.  {See  alto  Northern  and  North we.Htem 

lakes.) 
Huron,  Ohio,  construction  of  bridge  across  Huron 

River  at 

Huron,  Ohio,  improvement  of  har1>or  of 

Huron  River,  Ohio,  at  Huron,  construction  of  bridge 

across 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at. 
Uyannis,  Mass.,  removal  of  wreck  near 


Illinois  and  Mi.'tHissippi  Canal,  111.,  construction  of.. 
Illinois  River,  III.: 

Bri«lge  at  Havana,  construction  of 

Bridge  betM'een   Columbiaiui   and    Kampsville, 
C4mstruction  of 

Improvement  of 

Operating  and  care  of  La  (jlrange  Luck  and  Dam. 

Imnrox  ements  of  rivers  and  harlu^rs 

Incilana  Chute,  Falls  of  Ohio  Rivrr,  improvement  of. 
liHury  to  public  works  by  corporat  ions  or  indiv  iduals . 
Inland  waterways.     {See  Waterways.) 
Inside  routes,  waterways,  etc.    {See  AV'aterwhys.) 

Ipswich  River,  Mass.,  improvement  of 

Isabel  Alberto  (schooner),  removal  of  wreck  of 


Jacksonville,  Tampa  and  Key  West  Railway  Com- 

])an^y,  bridge  of 

Jamaica  Bay,  N.  Y.,  examination  and  survey  for 

waterway  eastward  from , 

James  Riv'er.  Va.,  impi"ovenicnt  <»f 

JeflerHon.  Tex.,  and  Shreveport,  La., survey  of  lakes 

between 

Jekyl  Creek,  Ga.,  improvement  of 

Jersey  Flats.  K.  J.,  modiliration  of  harbor  lines  in  .. 
John-sonville.  Tenn.,  reconstruction  of  l»ridge  licio.Hs 

TennesHce  River  at 

Jones.  Lucy  (.>chooiier),  removal  of  wreck  of , 

Judith  Poiiit,  It.  I..cuiiH(ruction  of  harbor  of  refuge 

at 


Page. 
Part  I.    i    Part  II.       Part  III.       Part  IV. 


40G 

88 

778 

161 

31 

516 

409 

131 

994 

124 

0G6 

333 

dO 

797 

280 

267 

401 

48 

585 

131 

980 

327 

196 

73 

G80 

412 

84 

734 

85 

750 

373 

409 

81 

717 

39 

533 

337 


402 
347 

402 
52 
65 

59H 
Q3S 

320 

409 

401 
310 

21 

28;j 

22 

413 

42 
39 

557 

5:w 

407 

97    840 
i:{4 

240 
179 

398    f<r>4  I 

401  ' 

65     iiliS  j 

62 


1134 


1020 


1407 


1012 


1G(>8 
12811 


2443 
1996 


2348 


2656 


2464 


2406 


2297 


2294 
2020 


334r 


Digitized  by  VjOOQIC 


INDEX. 


11 


Subject. 


KampsviUe,  Bl.,  oonstniotion  of  bridge  across  lUi- 
noU  Kiver  ftt •- 

KaiiAwha  and  Michigan  (Ohio)  Railway  Company, 
bridge  of 

Kankatikia  River,  III.,  improvcnipnt  of 

Kennebec  River,  Me.,  between  Waterville  and  Au- 
gusta, examination  and  survey  of 

Kennebec  River,  Me.,  coustriiclion  of  bridge  across 
Atkins  Bav  at  Phippsburg 

Kennebec  River,  Me.,  improvement  of 

Xennebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kenton  County  and  Campbell  County  Bridge  Com- 
pany, bridge  of 

Kentucky  River,  Ky.,  at  Fcankfort,  bridge  obstruct- 
ing  

Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  care  of  locks 
and  dams  on 

Kewaunee.  Green  Bay  and  Western  Railrooil  Com- 
pany, bridge  of 

Kewaunee  JBarbor/Wis.,  improvement  of 

Kewannee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  across 

Kewaunee,  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at , 

Keweenaw  Point,  Mich.,  improvement  and  operating 
and  care  of  r^naU  across 

Key  West  Harbor,  Fla.,  improvement  of  northwest 
entrance  to 

Key  port  Harbor,  N.  J.,  improvement  of 

Kings  Countj',  N.  Y.,  bricfge  of,  obstructing  New- 
town Creek 

Kinnickinnic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee, construction  of  bridge  across 

Klasknine  River,  Oregon,  improvement  of 

I.. 

La  Playa,  Cal.,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  aci'oss 
Yamhill  River,  near '. 

Lafourche  Bayou,  La.,  improvement  of 

La  Grange  Bayou,  Fla.,  improvement  of 

La  GraneeLock  and  Dam,  Illinois  River,  HI.,  operat- 
ing and  care  of 

Laicflaw,  Wash.,  construction  of  bridge  across 
South  Bay,  Elk  River,  at 

Lake  Shore  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

Lakes,  Great.  (.$«« Northern  and  North  weatern  lakes.) 

Lakes,  Northern  and  Northwestern.  (See  Northern 
and  Northwestern  lakes.) 

Land  and  River  Improvement  Company  of  Everett, 
Wasli. ,  bridge  of 

Lurchmont  Harbor,  N.  Y.,  improvement  of 

Laws  of  52d  Cong.,  1st  sess.,  affecting  Corps  of  En- 
gineers   

I^af  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of 

Leavenworth,  Kans.,  construction  of  bridge  across 
Missonri  River  at 

Legislation  proposed  for  establishment  and  enforce- 
ment of  rules  and  regulations  for  use  of  canals 

Legislation  proposed  to  prevent  dumping  of  ballast 
in  approaches  to  New  York  Harbor 

Lponnrdtown,  Md.,  improvement  of  harbor  at  Breton 
Bay 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of 

Lewes,  Del.,  con«tniction  of  iron  nier  near 

Lewes,  Del.,  improvement  of  inland  waterway  be- 
tween Chiucotcague  Bay,  Va.,  and  Delaware'Biiy, 
near 

Lewis  County,  Wash.,  construction  of  bridge  across 
Cowlitz  River  by 

Licking  River,  Ky.,  between  Farmers  and  West  Lib- 
erty, improvement  of 

Licking  River,  Ky.,  between  Newport  and  Coving- 
ton, construction  uf  bridge  acros.f 
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IJnu'Mono  County,  Ala.,  conBtniction  of  bridge 
acroHA  Klk  River  by 

Litc;lifielcl,  Carrollton  and  Wcstt^ru  Kailroad  Com- 
pany, bridj?e«  of 

Littitt'  Harbor,  N.  H.,  improvement  of  harbor  of 
refuge  at 

Little  Kana-wli a  River,  W.  Va.,  improvement  of 

Little  Kanawha  River,  W.  Vh.,  operating  and  care 
of  bxjk  aijd  daio  on 

Little  Pedee  River,  S.  C,  improvement  of 

Lit  tie  I{e<l  River,  Ark.,  improvement  of 

*  IJttle  River,  Mo.,  improvement  of 

Little  Smius  Bay,  N.  IT.,  impmvement  of  harlior  at. . 

LittleA  Point,  LaVe  Erie,  survey  of  slioaU  off 

lavingston  Point,  Ky.,  improvement  of 

Jx»okH  and  dams.    (ISee  Chu»1r.) 

Lm'kwoods  Folly  River,  N.  0.,  improvomept  of 

Long  Beach  Inlet,  N.  Y*.  examtnatioii  mid  survey 
for  "Waterway  between  Jamaica  Bay  and 

LouiHville  and  Portland  Canal,  Ky.,  operating  and 
cjire  of 

LouiHville,  Ky.,  improvement  of  Falls  of  Ohio  River 
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Lnbec  Channel,  Me.,  imprtjvemeut  of 

Ludington  Harbor,  Mich.,  improvement  of , 

Lumbt'r  River,  N.  C.  and  S.  C,  improvement  of 

Lyndcn,  Wash.,  con.struction  of  bridge  ncroHS  Nook- 

wn'k  River  at 

Lynn  Harbor,  Mass.,  improvement  of 

Lynnhaven  Bay,  Vn.,  examination  and  survej'  for 

harbor  of  refuge  at 


Mackoys  Creek,  N.  C,  buprovement  of 

Ma^on,  Bayou,  La.,  improvement  of 

Mneou,  Dublin  and  Savannah  Railroad  Com  pan  v, 

bridge  of. "... 

Maeon,  (ja.,  oonstniction  of  bridge  across  Ocmulgee 

River  at 

Manasquan  River,  N.  J.,  improvement  of 

Manatee  River,  Fla.,  improvement  of. 

Mauchac,  Bayou,  La.,  improvement  of 

Munehester  Harbor,  Masa,,  improvement  of ; . 

Manistee  Harbor,  Mich.,  improvement  of 

Mauistique  HarlK)r,  Mich.,  improvement  of 

Manitowoc  Harlwr.  Wis.,  improvement  of 

Manitowoc  River,  Wis;,  at  Manitowoc,  reconstruc- 
tion of  bridce  across 

Manitowoc,  Wis.,  reconstruction  of  bridge  across 

Manitowoc  River  at  Eigbtli  street  by  city  of 

Manokin  River.  Md.,  improvement  of'. 

Map.<<,  military  and  other 

Marcus  Hooki  Pa.,  improvement  of  ice  harbor  at 

Marion,  Fort,  Kla.,  repair  and  preservation  of 

Marquette  Harbor,  Mich.,  improvement  of 

Martnos  Vineyanl,  Mass.,  examination  and  survey 

of  Meuemsha  Bicht 

Morthas   Vineyard,   Mass.,  Improvement  of  inner 

harbor  at  Kdgartown 

Mnttaponi  River,  Va.,  improvement  of 

Mattawan  Crwk,  N.  J.,  improvement  of 

Manmee  River  and  Bay,  Ohio.    {See  Tole<lo  Harbor.) 

Mnjirice  River,  N.  J.,  improvement  of 

Menemsha  Bight,  Mass..  examination  and  survey  of. 
Menominee  Harbor.  Mich,  and  Wis.,  improvementof. 
Menominee  River,  Mich,  and  Wis.,  improvement  of. 

Men  iniHC  River,  Mass.,  improvement  of 

Michigan  City  Harbor  (outer  and  inner),  Mich.,  im- 

i>n»venient  of 

Mulligan,  Lake.    {See  Northern  and  Northwestern 

lakcM.) 
Milbridge.  Mo.,  reconstruction  of  bridge  across  Nar- 

raguagiLs  River  by  town  of 

Milfcird  Harbor,  Conn.,  improvement  of 

M ilitarydepnrtmcnts,  roconuatssances,  explorations, 

and  Murveys  in 

MilwHiikt>i>  "Buy,  Wis.,  improvement  of  harbor  of 

n-fute  rtt  . . .  * 

M il  waukro  Harbor.  Wis..  improvcnii*nt  of ' 

Milwaukt-e.  Lake  Shore  and  Wentern  Railway  Com-  | 

puny,  bridges  of * | 
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Milwaukee,  Wis.,  construction  of  bridge  across  Kin- 

uiclunnio  Kivor  at  Clinton  street  by  city  of. 

Minffo  Creek,  S.  C .,  improvement  of 

Mining  casemates,  constniction  of 

Minnesota  Point,  at  Superior,  Wis.,  improvement  of . 

Minnesota  River,  Minn.,  improvement  of 

MiHpillion  Creek.  Del.,  improvement  of 

Mispillion  River,  Del.,  examination  and  survey  of . . . 
Mississippi  River : 

Examination  and  survey  to  determine  effect  of 
backwater  at  Clarendon  and  Lower  White 

River,  Ark * 

Gauging,  and  its  principal  tributaries 

Gauging,  nearSt.  raul,  Minn 

Improvement  of,  above  St.  Anthonv  Falls,  Minn. 
Improvement  of,  below  mouth  of  Ohio  River  (re- 
port of  Mississippi  River  Commission) 

Improvement  of,  between  Des  Moines  Rapids  and 

month  of  Illinois  River 

Improvement  of.  bot'ween  Minneapolis  and  Des 

Moines  Rapids 

Improvement  of,  In^tween  Ohio  and  Illinois  rivers. 

Improvement  of  Des  Moines  Rapids 

Improvement  of  St.  Louis  Harlwr,  Mo 

Oiierating  and  care  of  Des  Moines  Rapids  Canal 

and  Dry  Dock 

Plaqiiemine,   Bayou,  La.,  bank   protection    at 

mouth  of 

Reservoirs  at  headwaters  of 

Reservoirs  at  sources  of,  surveys  for 

Snag  boats  and  dredge  boats  on  upper  river,  op- 
eration of 

Snags  and  wrecks,  removal  of .  .• 

South  Pass,  inspection  of  improvement  of ' 

Survey  of i 

Wreck  off  Point  Celeste.  La.,  removal  of 

Mississippi  River  Commission,  report  of | 

^liftsouri,  Department  of  the,  report  of  engineer  of-  ■ 

ticer ; 

Missouri  River: 

Bridge  at  Leavenworth,  Kans.,  construction  of  .  .1 
Examination  of,  between  Groat  Falls  and  canyon  r 

next  below  Stnbbs  Ferrv.  Mont ! 

Improvement,  etc.,  of.  liefow  Sioux  City,  Iowa 
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255 
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224 
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424 
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405 

265 

1904 

•  ■ 

(report  of  MiHsouri  River  CommiHsion) 

Improvement  of,  between  Great  Falls,  Mont., 

and  Sioux  City,  Iowa 

^lisAonri  River  ComniiHsion,  report  of 

l^Iobile  Harbor,  Ala.,  improvement  of 

Mnkelumue  River,  Cal,,  improvement  of 

Moltou  (sU'amer),  removal  of  wreck  of , 

Monomoy,  Mass.,  removal  of  wrec-ks  near 

Monoiiffahela  Kiver,  W.  Va.  and  Pa. : 

Rriage  at  Pittsburg,  construction  of 

Improvement  of 

Iah'M  and  Dam  No.  6,  purchase  of 

I^H>k  and  Dam  Ko.  7,  purchase  of , 

I^cks  and  Dams  Xos.  8  and  9,  operating  and  care 

of 

Monroe,  Fort,  Va..  beach  protection,  water  snpply, 

juid  sewerage  system  at *. . 

Monroe  Harltor,  Mich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wreck  of 

Moosaiiec  Bar,  Me.,  improvement  of 

MoosalMH*.  Reach,  Me.,  removal  of  wreck  near 

Mount  Calvert,  Md.,  construction  of  bridge  across 

Patnxent  River  at 

Mount  Desert  to  Porcupine  Island,  Me.,  construction 

of  bruak  water  fWmi 

Mount  Vernon,  Va., improvement  of  Potomac!  River  at 
Mount  Vernon,  Wash.,  construction  of  bri<ige  across 

Skagit  River  at 

Murderkill  River,  Del.,  examination  and  survey  of. . . 
MuHclo  Shoals  Canal,  Tennessee  River,  operating  and 

cai-e  of . . , 

M  uskegon  Harbor,  Mioh. : 

Improvement  of 

Iiuurj'to  Goveiiiment  dredge  at 

Muskingum  Kiver,  Ohio: 

Improvement  of 

Improvement  of  ice  liarbor  at  mouth  of 

Operating  and  care  of  ice-hartior  lock  at  mouth  of 

Operating  and  care  of  locks  and  dams  on 

Mystic  River,  Conn.,  improvement  of ...,.,.. p 
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Pago. 


Parti. 


Naiinemond  River.  Va.,  Improvement  of 150 


53 
565  66 
I    639 

410 

410 


365 


Nantnoket,  Mai^n.,  improvemoutof  harbor  of  refuge  at 

Kanlitcket  8ound,  Mass.,  removal  of  wrecks  io 

l<7apa,  (.'al.,  conatnicUon  of  bridge  across  Napa  River 

hv  cit  V  of 

Nai»a  River,  Cal.,  at  Kapa,  construction  of  bridge 

across , 

Napa  River.  Cal.,  improvement  of 367 

Narragansett  Bay,  R.  I.,  constrnctlon  of  mining  case-  ' 

mates  at - 

>'arragan8©tt  Bay,  R,  I.,  improvement  of 

Ifarraguagus  River,  Me.,  at  Milbridgo,  reconstruc- 
tion of  bridge  across 

Narra^oagus  River,  Me.,  improvement  of 

Narrows  of  Lake  Cliamplain,  N.  Y.  and  Vt.,  improve- 
ment of ' 

Nashawena  Island,  Mass.,  examination  and  survey 

of  Canapitsit  ('haiinel,  near , 

Nashville,  Chattanooga  and  St  Louis  Railway  Com- 

pan  v,  bridge  of 

Nataluany  River,  La.,  improvement  of 

National  City.  Cal.,  establishment  of  harbor  lines  at. 

Navesink  Railroad  Conipauy,  bridge  of 

Navigable  waters,  bridges  obstructing 

Navigable  waters,  construction  of  bridges  across 

Navigation,  bridges  obstructing 

Neches  River,  Tex.,  improvement  of 

Nebalem  Bav.  Oregon,  improvement  of  entrance  to. . 
Noshawanatsland,  Mass.    {See  Nashawena  Island.) 

Ncnse  River,  N.  C,  improvement  of 

New  Bedford  Harbor,  Mass..  improvement  of 

New  Castle,  Del.,  improvement  of  ice  harbor  at 

New  Haven,  Conn.,  construction  of  breakwaters  at. , 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London.  Wis.,  reconstruction  of  bridge  across 

Wolf  River  at 

New  River,  N.  C.  improvement  of 

Now  River.  N.  C,  improvement  of  inland  waterway 

between  Beaufort  Harbor  and 

New  River,  N.  C,  improvement  of  inland  waterway 

between  Swansboro  and 

New  River.  Va.  and  W.  Va.  improvement  of 

Now  Rochelle.  N.  Y.,  improvement  of  Echo  Harbor.. 
New  Whatcom,   Wash.,  establishment   of  harbor 

lines  at '^ 

New  York  Central  and  Hudson  River  Railroad  Com-  ^ 

panv,  bridges  of i      406 

New  Vork  Harbor: 

Davids  Island,  sea  wall  and  embankment  at 

Dumping  of  ballast  off  Sandy  Hook  at  entrance 
to,  ancfn^commendations  and  proposed  legisla- 
tion for  prevention 

Fortifications  for  defense  of 

Governors  Island,  sea  walls  at I 

Harbor  lines  in,  and  adjacent  waters,  establish-  ! 

ment  of , 

Improvement  of 

Improvement  of  Arthur  Kill I      100 

Improvement  of  Buttei-milk  Channel i        92 

Improvement  of  channel  between  Stotcn  Island  | 

and  New  Jersey 101 

Improvement  of  channels  in  Gowaniis  Bay 

Improvement  of  East  River  and  Hell  Gate 

Supervision  of 

Wrecks  in,  removal  of 

New  York,  N.  Y. : 

Bridge  across  Harlem  River  at  Broadway,  con- 
struction of 

Bridge  across  Hnrlem  River  at  Fourth  avenue. 

reconstruction  of 

Bridge  a<;ros8  Harlom  River  at  One  hundred  and 
fifty-sixth  street,  construction  of  temporary, 

bvcitv 

Bridge  across  Hudson  River  near  Twenty-third 

street,  construction  of 

Newark  Bav.  N.  J .,  injury  to  dike  in 

Newljcru.  2^.  C,  improvement  of  inland  waterway 

between  Beaufort  and 

Newbury nort  Harbor,  Mass.,  imprt>vement  ol'. 

Newport  Harbor,  R,  1.,  improvement  of 
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Subject. 


Newport,  Ky.,conBlniction  of  bridge  acrow  Licking 
River  at .' 

Neirport  River,  N.  C^  imiirovement  of 

Newtotni  Creek,  N.  Y.,  bridge  obstrncting 

Newtown  Creek,  N.  Y.,  improvement  of 

Niagara  Falls,  N.  Y.,  examination  and  Burvey  of  Port 
Day  above 

Niagara,  Fort,  N.  Y.  j»rot«ction  of  site  of 

Niagara  River.  N.  x .,  above  Tonawanda,  improve- 
ment of. 


Niagara  River,  N.  Y.,  at  Port  Day,  above  Niagara 
Fulls,  examination  and  survey  of. 

Niagara  River,  N.  Y.,  discharges  of 

Nomiiii  Creek,  Va.,  improv(;ment  of 

Nook»ack  River,  Wash.,  at  Ferndalo,  construction  of 
bridge  across 

Nooksack  River,  Wash.,  at  Lynden,  conatnictiou  of 
bridge  across 

Nooksack  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  approaches,  improvement 


of.. 


Nori'olk  Harbor,  Va.,  and  navy -yard,  improvement 
of  approaches  to,  between  Ltambert  Point  and  Fort 
Norfolk 

Norfolk  Harbor,  Va.,  improvement  of  inland  route 
l)etw(«n  All>euiarle  Sound,  N.  C,  and 

Norfolk,  Va..  modification  of  harbor  lines  at  the 
navy-yard 


North  east  (Cape Fear)  River,  N.  C,  improvement  of. 

North  Kast  River,  Md.,  improvement  of. 

North  Landing  River,  Va.  and  N.  C,  improvement  of. 

North  River  iJridge  Company,  bridge  of 

Northern  and  northwestern  lakes: 

C'hart.s,  correct  ion,  printing,  and  distribution  of. 

Estimates 

Surveys , 

Water  levels , 

Northern  Pacific  Railroad  Company,  bridge  of 

Norwalk  Harbor,  Conn.,  improvement  of 

Nowell,  Florence  (Hchooner),  removal  of  wreck  of- . . 

Noxubee  liiver.  Miss.,  improvement  of 

Nuphar  (steamer),  removal  of  wreck  of 


Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Oakes,  Allio  (schooner),  removal  of  wreck  of 

Oakland  Harbor,  Cal.,  improvement  of 

0(7Coqaan  Creek,  Va.,  improvement  of 

Occupancy  of  public  works  by  corporations  or  indi- 
viduals  

Ocean  Springs  Bridge  Company,  bridge  of 

Ocean  Springs,  Hiss.,  construction  ot  bridge  across 

Fort  Bay  ou  a  t 

Ocklawaha  River,  Fla.,  improvement  of 

Ocnnilgee  River,  6a.,  at  Macon,  construction  of 

bridge  across 

Ocmulgee  River,  Ga.,  improvement  of .'. 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  improvement  of 

Ocniooke  Inlel ,  N.  C,  improvement  of 

OfMce  of  tlie  Cliief  of  Engineers 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton. Kv.,  construction  of 

Dam  betow  month  of  Beaver  River,  Pa.,  con- 
istruction  of .• 

Improvement  of 

Improvement  of  FaUs  of,  Loaisvillo,  Ky 

Improvement  of  Indiana  Chnte,  Falls  of 

Operating  and  cju«  of  Davis  Island  Dam,  Pa 

Operating  and  C4ire  of  Louisville  and  Portland 
Canal,  Ky 

Snagboats  on,  operation  of ... : 

Oil  City,  Pa.,  construction  of  bridge  across  Allegheny 

River  at 

Olcot  t  Harbor,  N.  Y.,  improvement  of 

Oliver,  Mary  E.  (schooner),  removal  of  wreck  of 

Olympia  Harbor,  Wash.,  examination  and  suney  of. 
Olynipia,  Wash.,  establishment  of  liarbor  lin(>s  at. . .; 
Onancoek  Harbor  (or  River),  Va.,  improvement  of.,  -j 
Ontario,  Lake,  survey  of  Black  Creek  Shoal . . , I 
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Subject. 


Outario,  Lake.  (See  also  J^orthem  aiid  noilh western 

lakes.) 

OntonflKon  Harbor,  Mich.,  improvement  of 

Orcgoiiian  Knilnjact  Company,  bridge  of 

Osajre  River,  Mo.,  improvement  of.' 

OHiikosh,  WiH.,  construction  of  bridj^e  across  ¥ox 

River  at  Wisconsin  avenue,  by  city  of 

Osweco  Harbor,  !N.  Y.,  improvement  of 

Otter  (Jreek,  Vt.,  imp'roveniont  of 

Ouachita  River.  Arlc.  ami  La„  improvement  of 

Oyster  Bay,  Tex.,  near  Cbristauas  Point,  e^tamiua- 

tion  and  survey  of ' 


Part  I. 


Pacific  coast  between  Points  Diime  and  Capistrano, 
Cal.,  examination  for  deep  harbor  on 

Ifau-kard,  R.  G.,  modification  of  harbor  lines  in  Jersey 
Flats,  New  York  Harbor,  to  permit  constructions 
by 


Poililla  Bay,  Wash.,  and  $>kajrit  Bay.  Wash.,  exami- 
nation and  survey  for  ship  channel  through  Swino- 
mish  Slough  connecting 

Pmlucah,  Ky,,  improvement  of  Livingston  Point 

Pamlico  River.  M .  C,  improvement  of 

Pamlico  River,  N.  C,  removal  of  wreck  opposite 
Swan  Point;. 

Pamunkov  River,  Va.,  improvement  of 

PiiMCJigoula  River,  Miss.,  improvement  of 

Pasquotank  River,  N.  C,  improvement  of 

Passaif  lilver.  N.  J.,  improvement  of 

Passaic  River,  N.  J .,  improvement  of,  above  Newark . 

Passaic  River,  N.  J.,  improvement  of,  below  Newark. 

Passaic  River,  N.  J.,  injury  to  clike 

Patapsco  River,  Md.,  improvement  of 

Patchogne  River,  N.  Y..  improvement  of 

Patuxcnt  RiA*er,  Md..  at  Mount  ('alvert,  near  Bris- 
tol Landing,  construction  of  bridge  across 

Patuxent  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of. . 

Pawtucket  River,  R.  I.,  inrprovement  of 

Pearl  River.  Miss.,  below  Jackson,  improvement  of. 

Pearl  River,  Miss.,  between  Edinburgaud  Carthage, 
improvement  of 

Pearl  River,  Miss.,  between  Jackson  and  Carthage, 
improvement  of 

Pease  Creek,  Fla.,  improvement  of 

Peine  Point,  I^ake  Erie,  survey  of  shoals  nenr 

I'elee  Spit  light-honse,  Lake  Erie,  survev  of  shoals  oft'. 

Penobscot  River,  Me.,  examination  nn<i  survey  of . . . 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor.  Fla.,  impniv ement  of 

Pensaiikoe  Harbor,'*'VVis.,  improvement  of 

Pent  water  Harbor,  Mich.,  improvement  of 

Perth  Amboy,  N.  J.,  modification  of  harbor  lines  at  . 

Petaliima  Creek,  Cal.,  impi"ovenient  of 

Petit  Jean  River,  Ark.,  improvement  of 

Petoskev  Harbor,  Mich.,  improvement  of 

Philadelphia  Harbor,  Pa.,  improvement  of 

Philadelphia  Harbor,  Pa.,  removal  of  wrtnik  in 

I*hiladelphia,  Pa.,  construction  of  mining  casemates 
at 
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hippsburg.  Me.,  construction  of  bridge 
kins  Bay  at 


across  At- 


Piers,  etc.,  occupancy  or  ii\jary  of 

I*ine  Lake,  Mich.,  improvement  of  entrance  to 

IMttsburg,  Pa. : 

Bridge  across  Allegheny  River,  construction  of. 

Bridge  across  Mononga'hela  River,  construction 
of 


Davis  Island  Dam,  omTntiiig  and  care  of 

Herr  Island  Dam,  AlU*glieny  River,  construction 


«f. 


Plaqnemine,  Bayou,  La.,  improvenu^nt  of 

Plaqnemiue,  Bayou,  La.,  prevention  of  further  cav- 
ing at  mouth  of 

Platle.  department  of  the,  report  of  engineer  officer.. 

Plattsburg  Harlnir,  N.  Y..  improvement  of 

Plt-aKant  River,  Me.,  impniveinent  of 

Plymouth  County,  Mass.,  couHt ruction  of  bri<lge 
across  Cohasset  Narrows  by  Barnstable  County 
and 


Plymouth  Harbor,  MaMH.,  impruveuieut  of.. 
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StTBJECr. 


Point  Judith,  B.  I.,  oonBtraotioii  of  harbor  of  refnge 
at , 


Parti. 


Pollock  Rip,  Mam.,  removal  of  wreclu  on  and  near 

Ponchatonla  River,  La.,  improvement  of ■ 

Porcupine  Island,  Me.,  construction  of  breakwater  ' 

firom  Monnt  Desert  to 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Clinton  Harbor,  Ohio,  removal  of  wrecks  in 

Port  Day,  N.  Y.,  above  Iflagara  Falls,  examination 

and  survey  of 

Port  Huron,  Mich.,  improvement  of  Black  River  at . 
Port  Jefferson  Inlet,  N.  Y.,  improvement  of  harbor  at. 

Port  Waahineton  Harbor,  Wis.,  improvement  of 

Portage  Caniu,  Wis.,  reconstraction  of  bridge  across . 
Portage  City,  Wis.,  feconstmction  of  bridge  acrorts 

Portage  CMial  near 

Portage  JLake  and  Lake  Sui)erfor  canab,  across  Ke- 
weenaw Point,  Mich.,  improvement  and  operating 

andoareof 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mioh.,  improvement  of  harbor   of 

refuge  at 

PoHland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove .•- 

Portland,  Me.,  oonstruotion  of  mining  casemate  at . . . 
Portland,  Oregon: 

Bridges  across  Willamette  River,  construction 

of,  uy  city 

Examination  and' survey  for  25- foot  channel  in 

WUlamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of 

Improvement  of  Willamette  tfnd  Columbia  rivers 

at  and  below 

Improvement  of  Willamette  River  above 

Portsmouth  Harbor,  N.  H.,  improvement  of. 

Poet  of  Willeta  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

construction  of 

Bastem  Branch  of.    (See  Anacostia  River.) 

Examination  and  survey  of. 

Fiahways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  Washington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  River,  Mass.,  improvement  of 

Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  preserva- 
tion apd  protection  of 

Providence  River,  R.  I.,  improvement  of 

Providence  River,  R.  I.,  removalof  Green  Jacket  Shoal . 

Provincetown  Harbor,  Maas.,  improvi^ment  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

improvement  and  careof. 

Public  works,  occupancy  or  ii^jnry  of 

Puget  Sound,  Wash.,  examination  and  survey  for 
ship  channel  through  Swinomish  Slougli,  connr*<'t- 
ing  Saratoga  Passage  and  Skagit  Bay  with  Patlilla 


Puget  Sound,  Wash.,  examination  for  ehip  can:i1  to 
connect  lakes  Union,  W^hington,  and  SamnnuHh 
with *.. 

Pultneyville  Harbor,  N.  Y.,  improvement  of 

P^'thon  (achooneri,  removal  of  wreck  of 


Queens  County,  K.  Y.,  bridge  of,  obatruoting  New- 
town Creek 


Racine  Harbor,  Wis.,  improvement  of. 

Rah  way  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  improvement  of , 

Ranoocas  River,  N.  J.,  removal  of  wreck  in 

Rappahannock  River,  Va.,  improvement  of 

Raritan  Bay,  N,  J.,  establishment  of  harbor  lines  in. 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  Bay,  X.  J.,  removal  of  wreck  in 
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Rarlian  River,  K.  J.,  improvement  of. 

RecontiAisisiuicee  and  explorations 

Red  Cedar,  Win.,  rcconiitracllon  of  bridge   aorosB 

Cliippewa  River,  near 

Red  Hook  Cbaiuiel,  New  York  Harbor,  improvement 

of 


Re<1  River  above  Pulton,  Ark.,  improvement  of 

Rod  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  Xorth,  Minu.  and  X.  I>ak.,  and  trlb. 
utariea  above  Feigoa  Falls  and  Crookston,  exami- 
nation and  survey  of 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  imptvve- 
ment  of 

Redwood  Creek.  Cal..  improvement  of 

Relief  Bridge  Company,  bridi;e  of 

Rescue  (sailboat),  removal  of  wreck  of 

ReeervoLra  at  head  waters  of  Mississippi  River 

Reservoirs  at  sources  of  MissisHippI,  Ht  Croix, 
Chippewa,  and  Wisconsin  rivers,  surveys  for 

Richmond,  Ohio,  examination  and  survey  of  Grand 
River  below 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  improvement  of 

Rook  Hall  Harbor,  Md.,  examination  and  survey  of. 

Rockland  Harbor,  Me.,  Improveinent  of 

Rockland  Harbor, Me.,  removal  of  wreck  in j... 

Rockport  Harbor,  Me.,  improvement  of 

Rogers,  Ann  R.  (schooner),  removal  of  wreck  of 

Rondeway,  Bayou,  La.,  improvement  of . . . , 

Rondout  Harbor,  N.  Y.,  improvement  of 

Rope,  wire,  tests  of 

Roseville,  Cal.,  establishment  of  harbor  line.s  at 

Ross  Island,  Oregon^  examination  of  Willamette 
River  at 

Rouge  River,  Mich.,  improvement  of 

Rmigh  River,  Ky . ,  improvement  of 

Rouse  Point,  Lake  ("hamplain,  N.  Y..  breakwater  at.. 

Rules  and  regulations  for  use  of  canals,  recommen- 
dations and  proposed  legislation  for  establishment 
and  enforcement  of 

Ryan,  Paddy  (scow),  removal  of  wreck  of 


Sabine  Pass,  Tex.,  improvement  of  harbor  at 

Sabine  River.  Tex.,  between  Sabine  Lake  and  Snd- 

duths  Bluff,  examination  of . . ." 

Sabine  River,  Tex.,  improvement  of 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at.. 

Saco  River,  Me.,  improvement  of 

Sacramento  River,  Cal.,  improvement  of 

Sagadahoc  County,  Me.,  construction  of  bridge  aoroes 

Atkins  Bay  by 77. 

Saginaw  River,  Mich.,  improvement  of 

St.  Augustine  Harbor,  Fla.,  improvement  of. 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St  Clair  Flats  Canal,  Mich.,  injuries  to  piers,  etc.,  of. 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of... 

St.  Clair  River,  Mich.,  removal  of  wreck  in 

St.  Croix  River,  Me.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of. ... 
St.  Croix  River,  Wis.  and  Minn.,  surveys  for  reser* 

voirs  at  sources  of. 1,. 

St.  Francis  River,  Ark.,  improvement  of 

St.  Francis  River,  Mo.,  improvement  of 

St.  Johns  River,  Fla.,at  Buffalo  Bluff;  reconstmotion 

of  bridge  across 

St.  Johns  River,  Fla.,  improvement  of 

St.  Joseph  Harbor,  MJch.,  improvement  of 

St.  Joseph  River,  Mich.,  Improvement  of 

St.  Josonh  River,  Mich.,  near  its  mouth,  bridge  ob* 

structing 

St.  Lawrence  River,  at  Ogdenabnrg,  N.  Y.,  improve- 
ment of 

St.  Lawrence  River,  N.  Y.,  improvement  of  shoals 

between  Sister  Islands  and  Crossover  Light 

St.  Lawrence  River,  survey  of  shoals  in 

St.  Louis  Bay,  Wis.,  improvement  of  harbor  at 

St.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lac, 

examination  and  survey  of 

St.  Louis  River,  Wis.  and  Minn.,  construction  of 

bridge 
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St.  Marys  Falls  Canal,  dry  dock  at 

St.  Marys  FiUls  Canal.  Mich.,  occupancy  of  Govern* 
lueut  landH  and  ii^aries  of  piers  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of. 

St.  Marys  River,  Mich.,  at  the  Falls,  impruvenieut  of. 

St.  Marys  River.  Mich.,  between  White  Fish  liay  and 
Detour  lieht-hotlse,  survey  of 

St.  Marys  River,  Midi.,  improvement  of  Hay  Lake 
Channel 

St.  Matthews  (streamer),  removal  of  wirck  of 

St.  Paul,  Minneapolis  and  Manitoba  Railway  Com- 
pany, bridge  of. 

St.  Paul,  Minn.,  gauging  Mississippi  River,  near  .. 

Salem  Harbor.  Mass.,  improvement  of 

Salkahatchie  River,  S.  C,  improvement  of 

Samamish  Lake,  Wash.,  examination  for  ship  canal 
to  connect  Puget  Sound  with 

San  Diego,  Cal.,  establishment  of  harbor  lines  at 

San  Diego  Harbor,  Cal.,  and  adjacent  waters,  esUib- 
lishnivut  of  harbor  lines  in 

San  Diego  Harbor,  Cal.,  improvement  of 

San  Francisco,  Cal.,  construction  of  mining  casemate, 
etc.,  at 

San  Francisco  Harbor,  Cal.,  fortifications  fur  defense 
of « 

San  Joaquin  Rivor,  Cal.,  improvement  of 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 

Sau  Pedro  Ray,  Cal.,  examination  for  deep  harbor  at. 

San  Pedro,  Cal.,  establishment  of  harbor  lines  ut. . 

Sand  IJcacb,  Lake  Huron,  Mich.,  improvement  of 
harbor  of  refuse  at 

Sandusky  Bay.  Ohio,  construction  of  bridge  across.. 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay.  Cai>e  Ann,  Mass.,  construction  of  har- 
bor of  refuge  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harbor 
lin«'s  in 

Sandy  Hoolc,  N.  J.,  dumpingof  ballast  in  approaches 
to  Now  York  Hoi'bor  ofl* 

Santa  Monica  Bay,  Cal.,  examination  for  deep  har- 
bor at 

Santee  River,  S.  C,  improvement  of 

Sapelo,  Ga.,  and  Doboy,  Ga.,  examination  and  survey 
of  i nside  route  between 

Sarasota  Bay,  Fla.,  improvement  of 

Saratoga  Passage.  Wash.,  and  Padilla  Bay,  Wash., 
examination  ana  survey  for  ship  channel  through 
Swiuomish  Slough  connecting 

Saugutu<'k  Harbor,  Mich.,  improvement  of 

Sangerties  Harbor,  N.  Y.,  improvement  of 

Savannah,  Ga.,  anid  Femandins,  Fla.,  examination 
and  survev  of  inside  route  between 

Savannali  }f  arbor,  Ga.,  improvement  of 

Savannah  Harbor,  Ga.,  removal  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Savville,  N.  Y.,  improvement  of  Browns  Creek 

St'bool,  United  States  Engineer 

Schuylkill  River,  Pa.,  improvement  of 

Soitu'at«  Harbor,  Mass.,  improvement  of 

S«'attlc,  Wash.,  examination  for  ship  canal  to  con- 
nect lakes  Union,  Washington,  and  Samamish 
witli  Puget  Sound 

Sey bel,  D.  B.,  and  Hugh  N.  Camp,  bridge  of 

Sha wueetown  embankment,  111 

Sht'boygan  Harbor,  Wis.,  improvement  of 

Slieboygan  River,  Wis.,  in  Sheboygan,  rccouetnic- 
tion  of  bridge  across 

Sheboygan,  Wis.,  reconstruction  of  bridge  across 
Sheboygan  River  in 

Sheopsheod  Bay.  N.  Y.,  improvement  of 

Ship  island  Harbor,  Miss.,  removal  of  wrecl^  in 

Shoal  Harbor,  N.  J.,  improvement  of 

Shreveport,  ^  La.,  and  Jeflferson,  Tex.,  survey  of 
lakes  between 

Slirowsbury  River,  N.  J.,  at  Highland  Beach,  con- 
struction of  bridge  aoross 

Shrewsbury  River,  N.  J.,  improvement  of 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  removal 
of  shoals  near 

Siuslaw  River,  Oregon,  improvement  of  mouth  of  . . . 

Skagit  Bay,  Wash.,  and  Padilla  Bay,  Wash.,  exami- 
nation  and  survey  for  ship  channel  through  Swino- 
nish  Slough  ooimeotlng 
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Skagit  Connty,  "Wash.,  construction  of  bridge  aoross 

SkAKit  River  at  Mount  Vernon,  by 

Skagit  County,  Waah.,  construction  of  bridge  across 

Swinomish  'Slough  by 

Skagit  River,  Wajih.,  at  Mount  Vernon,  construction 

ofbridge  across 

Skagit  River,  \Va«h.,  improvement  of 

Smyrna  River,  Del .,  improvement  of 

Snake  River,  Wash .,  improvement  of 

Suohomish  River,  Wash. : 

Bridge  across,  construction  of 

Bridge  at  Everett,  construction  of 

Bridge  at  Snohomish,  construction  of 

Bridge  n6ftr  Snohomish,  construction  of 

Improvement  of 

Snohomish,  Skykomish  and  Spokane  Railway  and 

Transportation  Company,  bridges  of 

Snohomish,  Wash.,  construction  of  bridge  across 

Snohomish  River,  by  city  of 

Snohomish,  Wash.,  construction  of  bridge  across 

Snohomish  River  near 

Snoqualmie  River,  Wa«h.,  improvement  of 

Society  Hill  and   Marlborough  Bridge  Company, 

bridge  of 

Society  Hill,  S.  C,  bridge  obstructing  Great  Fedeo 

River  near 

Sopelo,  Ga.    (See  Sapelo.) 

South  Amboy,  N.  J.,  removal  of  -wreck  near 

South  arm  of  Willapa  River,  Wash.,  construction  of 

bridge  across 

South  liay.  Elk  River,  Wash.,  construction  of  bridgo 

*  across  

South  Branch  of  Elizabeth  River,  Va.,  modification 

of  liarbor  lines  in 

South  Fork  of  Cumberland  River,  Ky..  improvement 


Parti. 


of  . 


South  Haven  Harbor,  Mich..  im])rovement  of 

South  Pnas  of  Mississippi  River,  inspection  of  im- 
provement of 

South  River,  N.  J.,  improvement  of 

South  River,  N.  J.,  nse  of  dikes  in 

South  Twenty-second  Street  Bridgo  Company, 
bridge  of 

Spanisli  Bight,  Cal.,  establishment  of  harbor  lines  at. 

Squan  River,  N.  J.,  improvement  of 

Stamford  Harbor,  Conn.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  channel  b^ 
tween  New  Jersey  and 

Staunton  River,  Va.,  improvement  of 

Steele  Bayou,  Miss.,  improvement  of 

Stillagnamish  River,  Wash.,  improvement  of 

Stone,  testa  of 

Stonington,  Conn .,  impro  vemen  t  of  harbor  of  re  f  u};e  at 

Structures,  public,  occupancy  or  ii\jury  of 

Sturgeon  Bay  Canal,  Wis.,  improvement  of  harbor  of 
n*fuge  at  entrance  of 

Sumpawanns  Inlet,  N.  Y.,  impn>vement  of 

Superior  Bav.  Wis.,  improvement  df  harlmr  at 

Superior  Bolt  Line  and  Terminal  Railway  Company, 
bridge  «>f 

Superior.  Lake,  and  Portage  Lake  canals,  across 
Keweenaw  Point,  Mich.,  improv^emont  and  opera- 
ting and  care  of 

Superior,  Lake.  (.See  aUo  Northern  and  North- 
western lakes.) 

Superior,  Wis.,  improvement  of  Minnesota  Point  at. 

Supervisor  of  the  harbor  of  New  York,  reiMirt  of 

Susquehanna  River  above  Havre  do  Gra4-e,  Md.,  ex- 
amination and  survey  of 

Sn.squiOianna  River,  near  Havre  do  Grace,  Md.,  im- 
provement of 

SuwaniH)  River,  Fla.,  improvement  of 

SwanHlwro.  N.  C,  improvement  of  inland  waterway 
iM'tween  New  River  and 

Swinomish  Slough.  Wash.,  construction  of  bridge  ot 
Skngit  ('ouuty  acros.** 

Swinomish  Slough,  Wiish.,  examination  and  survey  of 

T. 

Tiicoma.  Wash.,  bridge  obstructing  Commencement 

Bay  at 

Tallahatcliee  River.  Mi.tH..  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 
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Tar   River,  N.  C,  at  Tarboro,   reconstniotion   of 
bridge  across 

Tar  Ki ver,  N.  C,  improvement  of ; 

Tarboro,  N.  C,  reconstruction  of  bridge  across  Tar 
River  at 

Taiint«n  River,  Mass.,  improvement  of 

Tchefniicte  River,  La.    (8te  Cheftincte  River.) 

Tell  Ilia  Lake,  Miss.,  improvement  of 

Teclie,  Bayon,  La.,  improvement  of 

Tecbe,  Bavon,  La.,  removal  of  vrreck  in 

Ton  u«88ee'  River : 

Bridge  at  Johnaonville,  Tenn.,  reconstrnction  of. 

Improvement  oi;  below  Bee  Tree  Snoals,  Ala 

Improvement  of,  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 
and  foot  of  Bee  Tree  Shoals,  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of. 
Ten  sas  River,  La.,  improvement  of 

Terrebonne,  Bayon.  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of. 

Three  Sisters,  near  Washington,  D.  C,  constmction 
of  bridge  across  Potomac  River  at 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  Mioh.,  improvement  of 

Tickfaw  River  and  tributaries.  La., -improvement  of. 

Ticonderoga  River,  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  examination  and 
survey  of 

Tillaniook  Bay  and  Bar,  Oregon,  improvement  of . . . . 
Toledo  Harbor,  Ohio,  improvement  of 

Tole<lo,  Wash.,  construction  of  bridge  across  Cowlitz 
Riverat 

Torobigbee  River,  Miss,  and  Ala.,  improvement  of . .. 
Below  DemopoUs 

Between  Demopolis  and  Colnmbns. 

Between  Fulton  and  Vienna 

' 

Between  Walkers  Bridge  and  Fulton 

Tonawanda  Harbor,  N.  Y.,^improvement  of 

Torpcnloes 

Townsend  Inlet,  N.  J.,  removid  of  wreck  at 

Tradewater  River,  Xy .,  improvement  of 

Trent  River,  "N.  (J .,  improvement  of. 

Trinity  River,  Tex.,  improvement  of 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  im- 
provement of 

Tulls  Creek,  N.  C,  at  Tnlls,  bridge  obstructing 

Tnlls,  N.  C,  bridge  obstructing  Tolls  Creek  at 

Turn  water,  Wash.,  examination  at 

Two  Rivers  Harbor,  Wis.,  Improvement  of 

17. 
TJmpqua  River,  Oregon,  improvement  of 

Union,  Lake,  Wash.,  examination  for  ship  canal  to 

connect  Puget  Sound  and  Lake  Washington  with. . 

United  Railroads  of  Washington,  bridge  of 

Urbana  Creek,  Va.,  improvement  of 

Use  of  public  works  by  corporations  or  individuals. . 

V. 
Valley  Street  Railway  Company,  bridge  of 

Vancouver,  Wash.,  establisnment  of  harbor  lines  at. 
Vancouver,  Wash.,  examination  and  survey  of  Co- 
lumbia River  near 

Vermillion  Harbor,  Ohio,  improvement  of 

Vidal,  Bayou,  La.,  improvement  of 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at .. 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Volusia  Bar,  Fla.,  improvement  of. 

W. 

Wabash  River,  Ind.  and  HI.,  improvement  of 

Wabash  River,  Ind.  and  HI.,  improvement  of,  above 
Vincennes 

Wabash  River,  Ind.  and  HI.,  improvement  of;  below 
Vincennes  

Waccamaw  River,  N.  C.  and  8.  C,  improvement  of.. 

Wahkiakum  County,  Wash.,  construction  of  bridge 

across  Alger  or  Brooks  Slough  by 

Clatsop  County  across. ...••«. .••••.. 

)ogIe 
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'Wappinger  Creeks  N.  Y..  improvement  of 

Wappoo  Cut,  S.  C,  improvement  of 

Wareham  Harbor,  Hans.,  improvement  of 

Wareham,  Mas8.,  conatruction  of  bridge  across  Co- 

hasset  Narrows  at  town  of 

Warren  County,  Ky.,  bridge  of,  obstructing  Casper 

Eiver 

Warren  Conntx',  Miss.,  constrnotion  of  bridge  across 

Big  Black  lUver  at  Baltlwiu  Ferry  by 

Wairior  River,  Ala.,  improvement  of 

Washington,  Alexandria  and  Mount  Vernon  Electric 

Railway  Company,  bridge  of. 

Washington  ana  Arlington  Railway  Company,  bridge 

of ' 

Washington  and  Chesapeake  Beach  Railway  Com- 
pany, oridge  of 

Washington  Aqueduct,  Washington,  D.  C 

Washington  Bayou,  Miss.,  improvement  of. 

Washington,  D.  C : 

Anacostia  River,  examination  and  sumrey  of 

Anacostia  River,  improvement  of 

Bridge  across  Potomac  River  at ' '  Three  Sisters,  * ' 

oonstmction  of 

Fortifications  for  defense  of 

Harbor  lines  in  Anacostia  River,  establishment 

of 

Lons  Bridge : 

Mining  casemates  at,  construction  of 

Potomac  Flats,  trespasses  on 

Potomac  River  at,  improvement  of 

Potomac  River  up  to,  examination  and  survey  of. 
Public  buildings  and  grounds,  improvement  and 

care  of 

Washington  Aqueduct 

Washington  Monument,  care  of 

Water  supply 

Wateh  supply,  increasing 

Washington,  Lake,  Wash.,  examination   for  ship 
canal  to  connect  Puget  Sound  and  Lake  Samamisn 

with ^ 

Washington  Monument,  Washington,  D.  C,  care  of. 
Water  supply  of  Washington  and  District  of  Co- 
lumbia  

Wateree  River,  S.  C,  improvement  of 

Waterways: 

Between  Beaufort  Harbor  and  New  River,  N.  C, 

improvement  of 

Between  Chincoteagne  Bay,  Va.,  and  Delaware 

Bay,  im  pro vement  of 

Between  I)oboy  and  Sapelo,  6a.,  examination 

and  survey  of 

Between  New  River  and  Swansboro,  N.  C.,  im- 
provement of 

Between  Newborn  and  Beaufort,  N.  C,  improve- 
ment of 

Between  Norfolk  Harbor,  Ya..  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Ga.,  and  Femandina,  Fla., 

examination  and  survey  of 

Cypress  Bayou  and  lakes  between  Jefferson,  Tex., 

and  Shreveport,  La.,  survey  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 
let, N.  Y..  exam'ination  and  snrvev  for 

Waukeean  Harbor,  HL.  improvement  or 

Waverly  Shoal,  l<ake  Erie,  survey  of 

Wellfleet  Harbor,  Mass.,  improvement  of 

West  Bay,  Tex.,  construction  of  bridge  across,  from 

Galveston  Island  to  Virginia  Point 

West  (Galveston)  Bay,  Tex.,  near  Galveston,  exami- 
nation and  survey  of... 

Westport  Harbor,  Maas.,  improvement  of «. . 

Wey bosset  (schooner),  removal  of  wreck  of. 

Weymouth  River,  Mass.,  improvement  of. 

Whatcom  Cilunty,  Wash.,  oonstmction  of  bridge 

across  Nook  sack  River  at  Femdale  by 

Whatcom  County,  Wash.,  construction  of  bridge 

across  Nook  sock  River  at  Lynden  by 

White  Lake  Harbor,  Mich.,  improvement  of. 

White  Riw,  Ark.,  examination  and  survey  of  lower. 

White  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  Improvement  of. 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md..  improvement  of 

W^oaiZ  (tog),  removal  of  wreok  of. 
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Waianifitte  Biver,  Oregon: 

Bridge  at  Albany,  oonstmctlon  of. 


Bridges  at  Portland,  construction  of,  by  dty  . . . . 
Examination  and  survey  for  25-foot  channel  be* 

low  Portland 

Bxamination  and  surrey  of,  at  Clackamas  Rap- 
ids, Ross  Island,  and  Corvallls 

Harbor  lines  at  Portland,  establishment  of 

Improvement  of,  above  Portland 

Improvement  of.  below  Portland  . . .  T 

Wlllapa  River.  Wasn.,  construction  of  bridge  across 

south  arm  of. 

Willets  Point,  N.  r.,  post  of 

Wilmington,    Del.,  construction  of  bridge  aaross 

Brandywine  Oeek  at 

Wilmli^gton,  DeL,  improvement  of  harbor  at 


Wilminiton  Harbor,  041.,  establishment  of  harbor 
im.. 


lines  i 


Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington,  N.  C,  improvement  of  Cape  Fear  River 


Wilson  Harbor,  K.  Y.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  improvement  of 

WinthropHabor,  Mass.,  improvement  of 

Winyaw  Bay,  S.  C,  improvement  of 

Wisconsin  River,  Wis.,  reconstruction  of  bridge 

across  Portage  Canal 

Wisconsin  Uver,  Wis.,  surveys  for  reservoirs  at 

sources  of. 

Withlaoooohee  River,  Pla.,  improvement  of 

Wolf  River  at  Kew  London,  Wis.,  reconstruction  of 

bridse  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of 

Works,  public,  occui>ancy  or  injury  of 

Wrecks,  removal  of 

Browneys  Island,  Moosabeo  Reach,  Me 

Cobbs  Island,  Va.,off. 

Cooper  River,  S.C 

Danen  Harbor,  Ga 

Delaware  River  at  Philadelphia,  Pa 

Gravesend  Bay,  Kew  York  Harbor 

Hog  Island,  Ta.,  oif 

Mississippi  River,  off  Point  Celeste,  La 

Monomoy,  Mass.,  near 


Nantncket  Sound,  Mass 

Pamlico  River,  K.  C,  opposite  Swan  Point . 
Pollock  Rip,  Mass.,  on  and  near 


Port  Clinton  Harbor,  Ohio 

Rancocas  River,  N.J 

Raritan  Bay,  N.  J.,  near  South  Amboy . 

Rockland  Harbor,  Me 

St  Clair  River.  Mich 

Savannah  Harbor,  Ga 

Ship  Island  Harbor.  Miss 

Tecae,  Bayou,  La 

Townsendlnlet,  N.J 


Yadkin  River,  N.  C,  improvement  of « . . 

Yamhill  River,  Oregon,  near  Lafayette,  reconstruc- 
tion of  bridge  across 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at ... . 

Yasoo  River,  Miss.,  improvement  of 

Yazoo  River,  Miss.,  survey  and  prqject  for  improve* 
mentof  mouth  of. 

Yellow  Banks,  Wis.,  improvement  of. 

Yellowstone  National  Park,  construction  and  im- 
provement of  roads  and  bridees  in 

Yellowstone  River,  Mont,  and  N.  Dak.,  Improvement 
of. 


York,  Andrew  J.  (schooner),  removal  of  wreck  of . . . 

York  Harbor,  Me.,  improvement  of 

York  River,  va..  improvement  of 

Yonehiogheny  River,  Pa.,  at  Boston,  construction 

of  oridse  across 

Youngs  River,  Oregon,  improvement  of 
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